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Abstract: Objective: To analyze the efficacy and safety of 
dapagliflozin tablets and dulaglutide injection for the 
treatment of type 2 diabetes mellitus (T2DM) patients 
with nonalcoholic fatty liver disease (NAFLD). Methods: 
96 T2DM patients with NAFLD in clinic were randomly 
divided into two groups. The treatment group (n=48, male 
38, female 10) was subcutaneously administrated of 
dulaglutide injection once a week. Control group (48 cases, 
40 males and 8 females) was orally administrated of 10 
mg of dapagliflozin tablet once a day. Both of two groups 
received a 12-week diet control and exercise intervention. 
The efficacy was evaluated according to body mass index 
(BMI), waist circumference, liver ultrasound, liver 
function, blood lipid and other biochemical indicators. 
Meanwhile, the adverse events were also recorded during 
the drug treatment. Results: After treatment of 12 weeks, 
BMI, waist circumference, liver ultrasound, liver function 
and blood lipid of the treatment and control groups were 
significantly improved (P<0.01); The BMI, waist 
circumference, liver function and TG of the treatment 
group were significantly improved compared with control 
group (P<0.05). Moreover, there was no significant 
difference in the rate of adverse reactions between the two 
groups. Conclusion: Both of dapagliflozin tablet and 
dulaglutide injection were significantly improved blood 
glucose and fatty liver in T2DM patients with NAFLD, 
which proved to be safe and effective. Comparing with 
dapagliflozin, the dulaglutide shown the slightly better 
activity in reducing body weight, blood lipids and liver 
enzymes. 
Keywords: Dulaglutide; Dapagliflozin; Type 2 Diabetes; 
Nonalcoholic Fatty Liver Disease 
 
1. DATA AND METHODS 
Latest statistical data of China's sexually transmitted 
diseases indicated that the diabetes is common disease and 
the incidence rate of diabetes is as high as 11.6%. Among 
these, 90% of diabetes is Type 2 diabetes [1]. Therefore, 
Type 2 diabetes has become an increasingly serious public 
health problem in the world. In the other hand, 
Nonalcoholic fatty liver disease (NAFLD) is the second 
largest liver disease in China. Type 2 diabetes and NAFLD 
have the similar pathogenesis and etiology. Fatty liver 
disease is common in diabetic patients, and about more 
than 30% of obese diabetic patients have this disease. If 
fatty liver is not controlled in time, it will lead to liver 

failure or even liver cancer [2]. Studies have shown that the 
glucose and lipid metabolism and insulin resistance of 
T2DM patients with NAFLD are worse than those of 
simple diabetes, which seriously affects the physical and 
mental health of patients [3]. In this study, 96 T2DM 
patients with NAFLD who were treated in the diabetes 
outpatient department of our hospital from August 2019 to 
August 2020 were selected to analyze the efficacy and 
safety of the new hypoglycemic drugs, dapagliflozin 
tablets and dulaglutide injection in the treatment of type 2 
diabetes mellitus (T2DM) complicated with non-alcoholic 
fatty liver disease.  
1.1 The general information 
A total of 96 T2DM patients (from August 2019 to August 
2020) with NAFLD diagnosed and treated in the diabetes 
outpatient department of our hospital were randomly 
divided into the two groups: the treatment group 
(dulaglutide injection) and the control group 
(dapagliflozin tablets). There are 48 cases in each group. 
Inclusion criteria: The diagnostic criteria for type 2 
diabetes meet the 1999 WHO definition. The diagnostic 
criteria for NAFLD are in line with guidelines for the 
Diagnosis and Treatment of Non-alcoholic Fatty Liver 
Disease (Hepatology Society of Chinese Medical 
Association, 2010). Hepatic ultrasound was used to 
determine the degree of fatty liver. Exclusion criteria: (1) 
age<18 years or>65 years; (2) No drugs affecting 
metabolism were used before treatment; (3) Type 1 
diabetes mellitus, gestational diabetes mellitus and 
secondary diabetes mellitus; (4) Viral hepatitis, alcoholic 
liver, free liver, drug-induced liver injury and other liver 
diseases; Liver function was significantly abnormal (ALT 
and / or ast>3 times the upper limit of normal); (5) Tumor; 
(6) It is associated with acute infectious diseases and heart, 
brain, liver and kidney diseases. 
1.2: Methods 
All patients were given diet and exercise interventions. 
Treatment group was subcutaneous administrated of 1.5 
mg of dulaglutide injection (specification: 1.5 mg/0.5 mL, 
trade name: Trulicity, Lilly (China) Pharmaceutical Co., 
LTD.) once a week. The control group was orally 
administrated of 10 mg of dapagliflozin tablets 
(specification: 10 mg*14 tablets, trade name: Farxiga, 
Astrazeneca Pharmaceuticals LTD) once a day. The course 
of treatment was 12 weeks. 
1.3 Observation targets  
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Waist circumference (W), BMI (weight/height2), glucose 
metabolism indexes (glycosylated hemoglobin HbA1C), 
fasting blood-glucose (FBG), 2-hour post-meal blood 
glucose (PPG)), liver enzyme indexes (aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), 
glutamyltranspeptidase (GGT)), lipid metabolism indexes 
(triglyceride (TG), total cholesterol (TC)) and liver 
ultrasound were evaluated during the treatment of the 
dulaglutide and dapagliflozin. The treatment time is about 
12 weeks, the adverse events also recorded during these 
time. 

1.4 statistical approach 
IBM SPSS 26.0 was utilized for data statistical analysis. 
Measurement data were tested by T-test (expressed as 
mean ± standard deviation ( x� ±s)); The counting data 
were compared by χ2 test (expressed as %). P< 0.05 the 
difference was statistically significant.  
2. INTERPRETATION OF RESULT  
2.1 The general data of patients in the treatment group and 
the control group (Table 1). 

Table 1: The general data of patients in the treatment group and the control group  
General 
information 

Year 
(Y) 

W(cm) BMI(kg/m2) FPG(mmol/L) PPG(mmol/L) HbA1C(%) TG(mmol/L) TC(mmol/L) ALT(U/L) AST(U/L) 

Treatment group 
(n=48) 

50.71±5.12 90.55±5.68 27.81±3.87 9.19±3.21 15.49±5.51 9.02±2.14 3.15±0.78 7.76±0.81 81.17±4.89 72.67±3.54 

Control 
group(n=48) 

48.94±6.26※ 91.01±6.12※ 27.45±4.60※ 8.89±4.09※ 16.11±4.97※ 8.78±2.91※ 3.22±0.91※ 8.02±0.87※ 82.78±5.17※ 74.32±4.15※ 

Table 1: Statistical results ※P>0.05, indicating no 
significant statistical difference. 

2.2. The observation indexes in treatment of dulaglutide 
and dapagliflozin groups (Table 2)  

Table 2. The observation indexes in treatment of dulaglutide and dapagliflozin groups 
Observation target BMI(kg/m2) W(cm) FPG(mmol/L) PPG(mmol/L) HbA1C(%) TG(mmol/L) TC(mmol/L) ALT(U/L) AST(U/L) 
Treatment 
group 
(n=48) 

prior 
treatment 

27.81±3.87 90.55±5.68 9.19±3.21 15.49±5.51 9.02±2.14 3.15±0.78 7.76±0.81 81.17±4.89 72.67±3.54 

posttreatment 24.11±2.43*# 82.26±4.18*# 7.14±2.21* 10.23±3.65* 7.51±2.16* 1.98±0.57*# 4.45±0.88* 49.43±4.87* 41.22±4.13* 
Control 
group(n=48) 

prior 
treatment 

27.45±4.60 91.01±6.12 8.89±4.09 16.11±4.97 8.78±2.91 3.22±0.91 8.02±0.87 82.78±5.17 74.32±4.15 

prior 
treatment 

25.13±3.24# 84.57±5.12# 7.46±2.79 10.69±3.11 7.91±1.85 2.43±0.96# 4.79±0.74 46.81±5.45# 45.37±5.10 

Table 2: after treatment, the waist circumference, body 
mass index, blood glucose, HbA1c, liver enzyme and 
blood lipid levels of the two groups were lower than those 
before treatment, * P<0.01, the difference was statistically 
significant, and the decline of W, BMI, ALT and TG in the 
treatment group was better than that in the control group, 
#p<0.05, the difference was statistically significant 
2.3 Safety assessment 
During the 12 weeks treatment period, there was no 
serious hypoglycemia in the treatment and control groups. 
Specifically, in the treatment group (dulaglutide), 5 cases 
(10.42%) had adverse reactions at the early stage of 
treatment, mainly gastrointestinal reactions (abdominal 
distension, anorexia, nausea, vomiting and local 
discomfort at the injection site, etc.). After reduced the 
dose by half, the adverse symptoms were shown a 
significant improvement. Then the treatment dose was 
restored, the symptoms did not relapse, and the 
observation did not stop. In the control group 
(dapagliflozin), 4 cases (8.33%, all female) had adverse 
reactions, which were characterized by frequent urination, 
urinary tract infection and vaginal fungal infection. After 
symptomatic treatment, the symptoms were relieved and 
did not withdraw from observation. There was no 
significant difference between these two groups (P>0.05).  
3. DISCUSSION 
T2DM and NAFLD are associated with glucose and lipid 
metabolism disorders, cell damage caused by lipid toxicity 
and insulin resistance, and are common chronic metabolic 
diseases in clinic. With the development of social 
economy and the change of people's lifestyle, the 
prevalence of these two diseases is gradually increasing, 

and what is more serious is that many patients suffer from 
both diseases. This not only controls the difficulty of sugar 
control, but also increases the risk of serious diabetes 
complications[5], and the patients are more likely to 
develop into liver hardened [6]. Many Studies have shown 
that nonalcoholic fatty liver disease is highly prevalent in 
people with type 2 diabetes. Therefore, the treatment of 
type 2 diabetes should also control the progression of 
nonalcoholic fatty liver disease, and comprehensive 
treatment is urgently needed. At present, the clinical 
treatment and drugs of type 2 diabetes are relatively 
mature, while the treatment of NAFLD mainly depends on 
life intervention, which patients do not pay attention to 
and is not easy to adhere to. If there are drugs or methods 
to lower blood sugar and fat, better results will be obtained. 
Developing new drugs to treat diabetes and fatty liver 
simultaneously is an important direction in clinical 
practice.  
Dulaglutide injection (GLP1 receptor agonist, peripheral 
preparation) is a novel long-acting GLP1 analogue, which 
can bind to the GLP1 receptor on the surface of cell 
membrane to produce physiological effects, promote the 
growth of islet β cells to secrete insulin and achieve 
hypoglycemic effect [9]. The half-life of dulaglutide was 
30 h. A number of clinical studies in the world have 
confirmed that GLP-1 receptor agonist can reduce blood 
glucose and weight loss, and NAFLD has been 
significantly improved. [10]. Dapagliflozin tablet is one of 
the new SGLT-2 inhibitors. It has not been on the market 
for a long time in China. It mainly inhibits the 
reabsorption of glucose in renal tubules, so that the kidney 
excretes about 70 g glucose every day, the blood glucose 



International Journal of Computational and Engineering Vol.6 No.3 2021  3 

ACADEMIC PUBLISHING HOUSE 

level decreases by 1.5~1.9 mmol/L, and the HbA1c can 
decrease by 1.5% [11]. Shen Yang et.al reported that 
dapagliflozin tablets can be used to improve the liver 
function of type 2 diabetic patients with fatty liver [12]. 
In this study, the results shown that two new 
hypoglycemic drugs, dulaglutide and dapagliflozin, can 
better control blood glucose, reduce blood lipid and liver 
enzymes, and their safety and effectiveness are worthy of 
affirmation. Compared with the data of before and after 
treatment of dulaglutide and dapagliflozin, the patients in 
the dulaglutide injection group can get more significant 
improvement in BMI, waist circumference, blood lipid 
and liver enzymes. Dulaglutide injection is administered 
once a week, which can make patients have better 
medication compliance. However, both of two drugs are 
new hypoglycemic drugs in China, which need further 
clinical verification for long-term application. With the in-
depth study of the pathogenesis of type 2 diabetes and 
non-alcoholic fatty liver, we expect that more new drugs 
can be developed in the future to effectively treat patients 
with type 2 diabetes mellitus and nonalcoholic fatty liver 
disease. 
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Discussion on Learning Points of Immersed 
Tube Technology 
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Abstract: The immersed tube method is mainly an 
important construction technology and method for tunnel 
construction in underwater areas. Since the technology 
was widely used in underground pipeline engineering at 
the end of the 19th century, it can play its special role in 
underground pipelines and tunnels. This knowledge point 
is the key point of teachers' teaching in the construction 
course, and it is also the key knowledge requiring students 
to master. This paper will study the key points of sinking 
tube technology and methods from several aspects of its 
advantages and disadvantages, advantages and difficulties, 
construction cases and so on. 
Keywords: Pipe-sinking method; Construction 
technology; Difficulties; Learning methods 
 
1. INTRODUCTION  
The Straits will bring communication barriers and cultural 
prejudice between the two sides. Since the cross-sea 
immersed tunnel not only directly reaches the two sides of 
the Straits, but also had the advantages of not being 
affected by natural weather and not interfering with the 
landscape and shipping, so this sinking method became 
the best choice and widely adopted[1]. 
2. DEVELOPMENT OF IMMERSED TUBE 
METHOD 
The Shirley drainage pipe tunnel built in the late 19th 
century was the first example of the application of pipe-
sinking technology in drainage engineering. 
At the beginning of the 20th century, the pipe-sinking 
method moved into a new field -- traffic tunnel, such as 
the Detroit River Railway Tunnel built in 1910; in 1928, 
Bosch tunnel was successfully completed, which is the 
first underwater road tunnel ; the Detroit-Windsor tunnel 
in 1930 broke the convention, using octagonal cross 
section and steel shell pipe section; the Mars River Road 
tunnel in 1941 made the pipe-sinking method technology 
more advanced, mainly including the following two 
aspects:(1) Using rectangular structural tubular segments 
made of reinforced concrete material, (2)Not only chose 4 
lanes but also designed bike lanes and sidewalks. The 
emergence of this tunnel facilitated the development of the 
second-generation immersed tube tunnel. 
In 1950, the hydraulic crimping method was introduced, 
and the improvement of the water stop joint material made 
the immersed tube method gradually popularized. 
In the late 1960s, the third generation of immersed tunnel 
began to emerge. The innovation in ventilation facilities 
of the immersed tunnel reduces the pipe section surface 
and thus makes the construction more efficient. 
Later, the immersed tube method also became a way to 
build underground railways, such as the construction of 

subway tunnel. 
3. CONSTRUCTION METHOD OF IMMERSED 
TUBE METHOD 
3.1 Introduction of immersed tube method 
The immersed method is a construction method for 
forming the tunnel by prefabricated the section elsewhere 
and then sinking it into the groove which was dug in 
advance. Generally according to the tunnel design 
documents to prefabricate sections in a place outside the 
tunnel construction site-- dry dock or platform, then 
partition it into a closed area, outfitting the equipment of 
towing, positioning, sinking and other equipment. And 
then transport the pipe sections to the construction site, 
sink them into the trench which is dug in advance before 
each pipe would be connected. Finally with sand, gravel, 
etc. to backfill the foundation, and then the pipe section 
will be buried in the riverbed. 
3.2 Construction process  

 
The construction process is as follows, among which 
items 2, 3, 4, 5, 6 and 7 are the main work contents of the 
construction. 
3.3 Main construction process 
3.3.1 Pipe section production 
According to the different production mode of pipe 
section, there are two ways to produce them: boat table 
and dry dock production: 
(1) Production of upper vessel stage pipe section 

1. Build a temporary dry dock

2. Prefabricated pipe section

3. Pipe section docking, floating  and 
mooring

4. Foundation trench dredging and 
temporary support

5. Sinking and connection

6. Basic processing

7. Backfill coverage

8. Internal installation and decoration

9. Construction of tunnel opening and 
construction of shore section

10.Mechanical and electrical installation

11. Completion
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Before prefabricating pipe section, the steel shell shall be 
fabricated before removing it into the water, then pouring 
the concrete into the steel shell to form it, with pipe 
sections of many types such as round, octagonal, and 
flower basket shape.However, the limitation of circular 
cross section means that the available space of the tunnel 
is reduced. In order to meet the use requirements, the 
tunnel parameters matching the function, such as the 
length of the tunnel and trench depth, should be added;at 
the same time, the steel consumption, welding and rust 
prevention problems of steel shells could not be properly 
handled, so the method was only widely used in the United 
States.  
(2) Production of pipe section in dry dock 
Echoing the name, no water is needed to be injected before 
making the pipe section in the temporary dry dock, and the 
main material of making the pipe section has become 
reinforced concrete, which is better improving the 
performance of the pipe section.After the pipe section is 
successfully prefabricated, then injecting water into the 
dry dock to float the pipe section, and then transport it to 
the construction site.Most of the prefabricated pipe 
sections in the dry dock are rectangular cross section, 
which largely avoids the disadvantages of circular inner 
outline. Moreover, the prefabricated process does not have 
to use a steel shell, which greatly saves the steel and 
reduces cost . Since the 1950s, it has become the most 
commonly used production method in Europe(Fig.1). 

 
Fig.1 construction of of sinking technology 
3.3.2Excavate the base groove 
The base groove is mainly used for placing the pipe 
section. 
(1) Dig dredging method 
a) Layered, segmented digging.The tunnel is divided into 
sections in a certain direction and excavated in batches by 
sections. 
b) Rough excavation and fine excavation: Dig slightly first 
to about 1m from the bottom of the pipe, and then conduct 
accurate excavation of 2~3 sections before sinking the 
preparatory section to prevent affecting the subsidence 
process of pipe section due to long exposure time and 
excessive backflow silt. 
(2) Excavation of soil groove  
Generally used by dredger, its classification is: suction 
dredger, bucket wheel dredger, chain bucket dredger, grab 
bucket dredger, bucket dredger. 
(3) Excavate the rock groove 
The underwater drilling and eyehole blasting method is 
mainly used.When blasting, always pay attention to 
whether the work will have adverse consequences to the 
ships and water staff, and ensure that the blasting work is 

carried out in strict accordance with the construction 
process requirements and design documents. 
Underwater drilling mainly use reef blasting 
boats.Multiple rigs shall be operated in one row.The 
cleanup work after blasting is mainly used with bucket 
dredger and big grab bucket-type dredger. 
(4) Excavation assistance work 
Before the foundation trench excavation, to ensure the 
construction efficiency, the mud removal area should be 
correctly selected, preferably within 50km from the 
working point of the dredger.After the dredger into the 
field, the sand conveying pipe shall be connected as 
required at the site, and the barge shall be used as a 
temporary wharf to fix the sand conveying pipe and assist 
in the mud loading process.At the same time, to strengthen 
the measurement work to ensure the accuracy of the 
foundation trench excavation. 
3.3.3The settlement of the pipe section and under 
water connection 
(1) Sinking mode: Crane sinking method of crane ship, 
floating box lifting method, lifting method and riding 
method. 
(2) Pipe section positioning 
During the construction process on site, the sinking and 
docking requirements of the pipe section are very accurate, 
otherwise it will have a great impact on the anti-seepage 
performance of the tunnel.Because the construction on the 
water surface and in the water will be affected by the 
natural forces from the wind and waves, to ensure the 
accuracy of the construction, it is necessary to locate the 
pipe section to resist interference.The anchorage system 
plays a major role in the process. 
(3) Sinking operation of pipe section 
a)Preparations before sinking  
The work to be completed before Pipe sinking and 
docking is as follows: installation of supporting pads, 
berthing system setting in the sinking area, secondary 
outfitting of pipe section; and transport the pipe section to 
the sinking area[2]. 
b) Sinking operation steps: The first sinking → Close to 
the sinking → Sinking on the ground 
(4) Pipe section connection 
a) Hydraulic jointing 
Form a relative water tight space between the two sections 
through the GINA belt, and then exclude the water in the 
closed space to form an internal and external pressure 
difference, and then press the installing section with the 
installed section[3]. 
b)Procedurefor hydraulic jointing: Alignment, Pull, and 
Press 
c) Connection within pipe section 
After the aboveoperations, just isolated the connection of 
the water inside and outside of the pipe section, and the 
pipe sections needs to be permanently connected together, 
generally with rigid or flexible joints to form a stable 
connection between the pipe sections. 
d) Final connector 
The final joint is the last end-surface connection of the last 
segment. 
3.3.4Foundation treatment and backfilling of the pipe 
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section 
Because the surface of the groove bottom is very uneven, 
the conduction forceto the foundation after the completion 
of sinking pipe and the use of the tunnel will cause the 
uneven settlement of the foundation soil, so the foundation 
filling should be carried out.The methods are as follows: 
(1) First paving method -- to improve the surface flatness 
of the foundation before the pipe section sinks. 
(2) Later filling method -- first sink the pipe section to the 
temporary base at the bottom of the groove, and then fills 
it densely, including sand blasting method, sand filling 
method, sand pressing method, grouting method, etc. 
4.ADVANTAGES, DISADVANTAGES AND 
DIFFICULTIES OF IMMERSED TUBE METHOD 
4.1 Advantages 
The advantages of sinking pipe construction over shield 
construction mainly include: 
①Construction takes a short time, has little impact on 
water traffic, and the construction quality is guaranteed. 
The pipe section is first made in the dry dock, and the later 
sinking and connection takes less time, with less impact 
on shipping and short duration.At the same time, the main 
construction processes of the immersed tunnel has little 
impact on each other, with the possibility of simultaneous 
construction, which can greatly reduce the total 
construction period. 
② Low project cost  
Underwater excavation is more economical; the costs of 
section production and floating are low.Moreover, due to 
the few joints and the low cover thickness of the tunnel, 
the length of the tunnel can also be reduced, so that the 
construction cost of the project is greatly reduced. 
③The construction method is not complicated and highly 
adaptable to natural conditions  
There are many geological types suitable for constructing 
the immersed tunnel, and the method has a large water 
depth range. 
④Good operating conditions and safe construction 
⑤Less connection points and strong anti-seepage ability 
⑥The sections have a wide selection of shapes and sizes 
and high utilizationof section space 
⑦Have a strong resistance to damage. 
4.2 Disadvantages 
①Concrete manufacturing process of pipe section is strict 
The concrete grade required to make the pipe section shall 
be C35 and above, and the impermeability of the concrete 
shall be higher than S10. The length and quantity of cracks 
should also be strictly controlled in the production of pipe 
sections[4].  
②More lanes will increase the height of the immersed 
tunnel, resulting in an increase in the work volume, such 
as the amount of compressed concrete and dredged 
earthwork. 
③The immersed tunnel is restricted by some natural 
conditions during construction. 
Such as meteorological and hydrological conditions. 
④ The adaptability of immersed tube method has some 
limitations 

The following principles should be considered when 
selecting immersed tunnels: 
It should be coordinated with the local traffic planning 
plan, and the site selection should be reasonable to avoid 
harsh hydrological and river (sea) bed conditions, such as 
urgent water flow or harsh geological conditions of the 
riverbed to cause difficulties to the construction process, 
such as deep ditch and steep wall. 
At the same time, the construction conditions should be 
appropriate. For instance, the waterway shall have 
sufficient water depth to float the pipe section; and 
whether itis easy to build a dry dock near the construction 
site. 
4.3 Difficulties 
① Error control of prefabrication of pipe segment in 
geometric size control 
The geometric size of the pipe section affects the 
freeboard and center of gravity of each pipe section. The 
deviation will greatly raise the risk and difficulty of 
floating, sinking, the takeover section and reduce the 
waterproof performance of the tunnel. Therefore, the 
geometric size of the pipe section should be strictly 
controlled. 
②Mix proportion of concrete 
The waterproof, anti-cracking and anti-seepage 
performance of the pipe section are greatly restricted by 
the concrete performance, and the immersed tube method 
has the requirements which are very strict on the 
performance of the pipe section. Therefore, a reasonable 
concrete mix ratio is the key factor to ensure the 
performance of the pipe section. 
③Construction technical aspects of concrete 
For example, whether using concrete construction 
technology legitimately and taking corresponding 
measures is the key to reduce cracks and improve the 
performance of concrete, unreasonable construction 
technology will greatly reduce the construction quality, 
and even produce problematic projects, damage the public 
interest, resulting in the waste of human, material, 
financial and other resources. 
5.APPLICATION CASES OF THE IMMERSED 
TUBE METHOD IN OUR COUNTRY 
① Ningbo Yongjiang Underwater Tunnel 
This is the first underwater traffic tunnel built in China by 
the pipe-sinking method, with a single-hole, two-lane 
tunnel of 1, 019 m.It took eight years to complete the 
construction since June 1987. 
②Immersed tunnel of Hong Kong-Zhuhai-Macao Bridge 
On July 7, 2017, the main project of the Hong Kong-
Zhuhai-Macao Bridge was completed.The Hong Kong-
Zhuhai-Macao Bridge has first achieved a bridge-tunnel 
conversion on two artificial islands. The undersea tunnel 
is 6.7 kilometers long, making it the world's longest 
highway immersed tunnel.At the same time, Chinese 
engineers have also innovated a new structure of "semi-
rigid" sinking pipe.Moreover, the Hong Kong-Zhuhai-
Macao Bridge also provides "Chinese standards" for the 
world in terms of underground depth of sinking pipe, 
numbers of sinking pipe, single pipe weight, tunnel 
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settlement and docking accuracy[5]. 
6. A SUMMARY OF THE IMMERSED TUBE 
METHOD 
The immersed tube method is an important underwater 
tunnel construction method continuously improved, 
developed and tested by practice. It has advantages of easy 
construction quality, relatively low cost, less construction 
time consumption, wide range of application, section 
selection and high space utilization rate[6].There are many 
advantages of pipe-sinking technology, but the problems 
in the process of its use still can not be ignored. Relevant 
personnel should strictly compliance with design 
documents and specifications, maximize the advantages 
of the immersed tube method, and try to prevent its 
shortcomings from causing adverse impact on the quality 
of the project. 
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Abstract: In order to achieve fast citrus target detection, 
by improving ShuffleNetV2 as the backbone network, 
combined with the key point prediction target detection 
network (CenterNet), a lightweight Anchor-free deep 
learning model (Sh-CenNet) for citrus detection is 
proposed. The algorithm introduces the attention 
mechanism module, expands the receptive field, and uses 
convolution clipping technology to improve the detection 
accuracy. The detection head is optimized, and the feature 
fusion module is introduced to improve the detection 
accuracy. While the model maintains high detection 
accuracy, it reduces the amount of calculation and reduces 
model calculation and storage resource usage. The test 
results of the model show that the accuracy of citrus 
detection reaches 96.01%. 
Keywords: Shufflenet; Deep Learning; Lightweight 
Network; Anchor-Free. 
 
1. INTRODUCTION 
In recent years, the field of deep learning agricultural 
vision has been continuously improved and optimized as 
target detection. It provides powerful algorithm support 
for the field of smart agriculture, and plays an extremely 
important role in smart agriculture and agricultural 
automation. There have been many studies on fruit 
detection. Fang Liu et al. [1] improved the YOLO target 
detection algorithm to detect tomato fruits in complex 
environments, with a detection accuracy of 97.13%, which 
satisfies the accuracy and real-time detection. Jing Weibin 
et al. [2] used the Faster-RCNN multi-target detection 
model with VGG as the backbone network to recognize 
apple mapping fruits. The detection accuracy reached 91%, 
and the single image recognition could reach 1.6s, and the 
recognition effect was good. Han wen et al. [3] Tiny-
Dense-YOLOv3 lightweight convolutional network can 
realize high-precision real-time detection of green citrus 
in the field. 
A good deep learning model requires a balance between 
processing time and detection rate. Anchor-free replaces 
Anchor to represent the target to be detected. The Anchor-
free method has been proposed and received wide 
attention. H Law, J Deng.[4] used key point detection for 
the target detection task for the first time, and proposed 
the CornerNet model, which does not need to design 
anchor points, and is superior to the single-stage detector 
based on Anchor in accuracy; The Anchor-Free[5] 
algorithm directly uses the key point feature heat map for 
target detection It does not rely on the anchor frame, which 
improves the detection accuracy while speeding up the 

detection speed. 
Although the existing Anchor-free-based target detection 
method has improved the stability of the algorithm, due to 
the excessive model parameters, the hardware computing 
resource requirements are high, and the large model 
volume also makes it unsuitable for edge device platforms. 
Based on the problem of algorithm model calculation and 
model size, this paper combines a lightweight deep 
convolutional neural network with Anchor-free, and 
proposes a new citrus detection network algorithm, which 
improves detection accuracy, reduces model calculations, 
and reduces Resource occupied space 
2. RELATED WORK  
2.1 SHUFFLENETV2 NETWORK 
The paper uses shufflenet V2 1.0x as Backbone, and 
ShuffleNetV2[6] uses channel split technology. The input 
feature map is segmented in the channel dimension, one 
branch does not change the same mapping, and the other 
branch performs 3 consecutive convolutions, and the 
output and input channels are the same. Using two 1x1 
ordinary convolutions instead of group convolutions, the 
two branches are equivalent to dividing the network into 
two groups, which reduces the frequency of memory 
resource access. 
The characteristics of the output of the two branches 
connect the channels in series and then output the result, 
and carry out the channel mixing operation to ensure the 
information exchange between the two branches. 
For the downsampling module, there is no longer a 
channel split, but each branch is a direct copy of the input, 
each branch has a downsampling of stride=2, and finally 
concat together, the size of the feature map space is 
reduced by half, but The number of channels is doubled. 
the unit structure is shown in Figure 1 

 
Figure 1. ShuffleNet V2(Inverted_residual_unit) Unit 
structure 
2.2 CENTERNET NETWORK 
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The CenterNet[7] target detection method is different 
from Rcnn and Yolo. It uses key point estimation to find 
the center point and returns to the detection target. 
Compared with the BoundingBox-based detector, the 
CenterNet model is end-to-end, simpler, faster, and more 
accurate. Figure 2 illustrates the three types of prediction 
results output by the CenterNet network. Figure 2 (a) is 
the Keypoint Heat-map, the red area is the estimated key 
point, Figure 2 (b) is the local offset of the predicted key 
point (Local Offset), and Figure 2 (c) is the predicted 
target size (Object Size), That is, the position coordinates 
and size of the target frame are obtained through the 
predicted target frame width and height and the position 
of the center point. 

   
(a)Keypoint heatmap (b)Local offset (c)Object size 
Figure 2. Three prediction outputs types of CenterNet 
network 
CenterNet presents the target through the center point of 
the target, and then returns some attributes of the target at 
the center point, transforming the target detection problem 
into a standard key point estimation problem. The 
Centernet detection algorithm transfers the image to the 
full convolutional network to obtain a heat map. The peak 
point of the heat map is the center point. The peak point 
position of each feature map predicts the width and height 
information of the target. The center point allocated by 
CenterNet is only on the position, there is no size box, and 
there is no need to manually set the IOU value to 
distinguish. 
3. MODEL IMPROVEMENT AND OPTIMIZATION 
3.1 IMPROVED SHUFFLENET NETWORK 
SeNet[8] can improve classification performance, model 
the interdependence between channels, adaptively re-
correct the corresponding strength of features between 
channels through the global loss function of the network, 
selectively enhance useful information features, and 
suppress invalid or effects Small features. 
Squeeze and Excitation in Se block are two key operations. 
The Squeeze operation is to perform a global average 
pooling operation on the feature map, compress the 
features in the spatial dimension, and convert each two-
dimensional feature channel into a real number with 
global information. Excitation obtains the weight of each 
channel in the feature map through two-layer full 
connection, and uses the weighted feature map as the input 
of the next layer of network. SE block structure is shown 
in Figure 3 

 
Figure 3. SE block structure 
The input X ∈ 𝑅𝑅𝑊𝑊,×𝐻𝐻 ,×𝐶𝐶 ,

 in the structure diagram is a 
three-dimensional matrix. After the standard convolution 

𝐹𝐹𝑡𝑡𝑡𝑡   operation, a three-dimensional matrix U ∈
R𝑊𝑊×𝐻𝐻×𝐶𝐶  is obtained, where C represents the feature 
channel dimension, and v is the feature map tensor, which 
is equivalent to C, H x W feature maps. 
1. The Squeeze operation spatially compresses the feature 
map tensor U. Using the global pooling operation on the 
obtained feature map U, the Squeeze formula is as follows: 

𝑧𝑧𝑐𝑐 = 𝐹𝐹𝑠𝑠𝑠𝑠(𝑢𝑢𝑐𝑐) = 1
W×𝐻𝐻

∑𝑖𝑖=1
𝑊𝑊  ∑𝑗𝑗=1

𝐻𝐻  𝑢𝑢𝑐𝑐(𝑖𝑖, 𝑗𝑗) (1) 
2. The Excitation operation is used to obtain the 
dependence between feature channels, and use two fully 
connected layers to fuse the feature map information of 
each channel to learn the nonlinear interaction relationship 
between the channels. The calculation formula of 
Excitation is as follows: 

𝑠𝑠 = 𝐹𝐹𝑒𝑒𝑒𝑒(𝑧𝑧,𝑊𝑊) = 𝜎𝜎(𝑔𝑔(𝑧𝑧,𝑊𝑊)) = 𝜎𝜎�𝑊𝑊2𝛿𝛿(𝑊𝑊1𝑧𝑧)� (2) 
3. Feature calibration. The weights obtained by the 
Excitation operation are weighted channel by channel by 
multiplication to the original features to achieve feature 
calibration in the channel dimension. Calculated as 
follows: 

φ𝑐𝑐 = 𝐹𝐹scale (𝑢𝑢𝑐𝑐, 𝑠𝑠𝑐𝑐) = 𝑠𝑠𝑐𝑐 ⋅ 𝑢𝑢𝑐𝑐 (3) 
This paper uses the Se module to enhance the extracted 
useful information features after the group convolution of 
the ShuffleNet V2 basic unit. The improved ShuffleNet 
basic unit structure is shown in Figure4. 

 
Figure 4. SE attention mechanism 
3.2 CENTERNET OPTIMIZATION 
In CenterNet, it only uses the largest feature map for target 
detection, which inevitably loses some features of the 
image. In order to make full use of the feature maps 
generated after the convolution operation, this paper fuses 
the feature maps. 
When fusing the feature maps, the weight that can be 
learned is added to each input feature map. So that when 
the network is learning, it can change the fusion weight of 
each feature map through learning, and change the 
importance of the final target detection performance of 
each feature map. According to the paper [10] adopts fast 
normalized fusion. 

 R = ∑ 𝑤𝑤𝑖𝑖
𝜀𝜀+∑ 𝑤𝑤𝑖𝑖𝑖𝑖 
𝑖𝑖 × 𝐼𝐼𝑖𝑖     (4) 

Here 𝑤𝑤𝑖𝑖  can use the ReLU function to ensure that its 
𝑤𝑤𝑖𝑖 ≥ 0 , and set a minimum value ε=0.001, 𝐼𝐼𝑖𝑖  is the 
input feature map, R is the fusion output feature map, and 
the normalized weight value is [0, 1]. the weighted feature 
fusion is shown in Figure 5. 
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Figure 5. WFPN structure 
In the figure, the circle is the convolution operation, the 
dotted arrow represents upsampling, and the dashed arrow 
represents layer jump connection 
In the schematic diagram of the feature map fusion 
method, the convolution operation of the feature maps 
from the high-level to the low-level gradually increases, 
and the fusion method is named WFPN. 
The WFPN feature map fusion realizes the detection and 
positioning of the target through the heat value map, and 
the final output is only a fused feature map R. 
3.3 IMPROVED ALGORITHM  
Through the analysis of this paper, the Sh-ConNet 
algorithm is proposed using the above optimization 
methods and improved techniques. The algorithm 
structure diagram is shown in Figure 8. 

 
Figure 6. Network structure of Sh-ConNet 
4. EXPERIMENT 
4.1 TRANING AND DATA ENHANCEMENTt 
The network model uses 1455 apple image data as 
samples, and distributes training set, validation set, and 
test set at a ratio of 8:1:1, namely, 1164 training set, 146 
verification set, and 145 test set. The final network model 
was iteratively trained 140 times in total, which took 44 
minutes. 
The model was quickly fitted in the first 30 iterations, and 
the Loss value decreased rapidly, and then the decrease 
was gradually reduced. After 90 iterations, it gradually 
stabilized with less oscillation. The Loss difference 
between the training set and the validation set is not much 
different, and Loss basically converges to a stable value, 
indicating that the network model has achieved the 
expected training effect. 
This paper performs three data enhancement operations on 
the citrus data set: data flipping, brightness adjustment, 
and adding Gaussian noise, and adding prior knowledge 
of model training to improve the effect of model training 
and increase the robustness of the model. Citrus image 
enhancement is shown in Figure 7. 

  
Original image Image flip 

  
Image Dimming Gaussian noise 
Figure7. Image enhancement of Citrus dataset 
4.2 MODEL EVALUATION AND VERIFICATION 
This paper uses the improved shufflenetV2 as the basic 
model, uses the improved conternet as the detection 
network, and optimizes the model to reduce the amount of 
memory occupied by the model and the amount of 
calculation used. Use the improved model to compare 
with the current YOLOv3 and MobilenetV2, which have 
better detection results. The detection time on the CPU, 
the AP value (Average Precision) and the model weight 
are used as the comparison standards. Among them, the 
calculation formula of P, R, AP value is shown in the 
formula. 

P = 𝑇𝑇𝑇𝑇
𝑇𝑇𝑇𝑇+𝐹𝐹𝑇𝑇

× 100%    (5) 

R = 𝑇𝑇𝑇𝑇
𝑇𝑇𝑇𝑇+𝐹𝐹𝐹𝐹

× 100%    (6) 

AP = ∫ 𝑃𝑃(R)dR1
0      (7) 

P is the accuracy rate, R is the recall rate, TP is the number 
of correct positive samples, FP is the number of wrong 
positive samples, and FN is the number of wrong negative 
samples. The test results of citrus are shown in Table1 
Table 1 Comparison of Citrus detection results of different 
models 

Network model Test time Accuracy Model 
size/MB 

Shufflenetv2 2.5 94.01 142 
MobileNetv2 2.3 90.43 91 
Faster-Rcnn 4.7 95.31 195 
Sh-CenNet(ours) 2.1 96.01 78 

The algorithm proposed in this study detects a single citrus 
image at 2.1s, which is much faster than the MobileNetv3 
target detection model. The model size is 78MB and the 
accuracy is 96.01%; the algorithm is compared with the 
Faster-RCNN model, and the detection speed is improved 
accuracy and accuracy, the model weight size is reduced 
by 117 MB. From the comparison of experimental results, 
the algorithm provided in this paper has obvious 
advantages. The detection effect of the model on citrus is 
shown in Figure 8. 

  
Figure8. Detection results 
5. CONCLUSIONS 
This paper designs an improved model based on 
ShuffleNet and CenterNet, and designs a target detection 
network. Using ShuffleNet as the backbone network, 
introducing an attention mechanism and increasing the 
receptive field method to improve detection accuracy. The 
computational complexity is reduced by using 
convolution clipping and feature fusion methods. Tests 
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show that the model's detection of citrus images meets 
both accuracy and real-time performance.By testing the 
model, the detection time of a single citrus image on the 
CPU is 2.1s, the total parameter of the model is 78MB, 
and the accuracy of citrus recognition is 96.01%. This 
model has a good effect on real-time detection of citrus 
images. The model is deployed to the mobile terminal or 
the embedded terminal. 
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Abstract: The paper estimates the ecological efficiency 
and its decomposition efficiency of 30 provinces in China 
in 2009-2018 by using the super efficiency EBM-ML 
model with unexpected output, and makes an in-depth 
analysis from 2 perspectives of time and space. The results 
show that according to the changes in ecological 
efficiency, 30 provinces can be divided into 4 types: 
“Growth Type”, “Stable Type”, “Wave Type” and 
“Mutation Type”; From the analysis of the wave of 
ecological efficiency over time, it is found that the 
improvement of technological change is the main factor 
for the improvement of MI Index in China; From the 
perspective of the spatial pattern and evolution law of 
ecological efficiency, it is found that the differences 
among provinces in the eastern region are relatively large, 
while those in the central region are relatively consistent, 
and most provinces in the western region have made 
remarkable progress. Based on this, we put forward the 
establishment of comprehensive calculation model of 
ecological efficiency and agricultural comprehensive data 
collection system, promote environmentally friendly 
agricultural technology innovation, strengthen the 
construction of agricultural operation system and other 
policy recommendations. 
Keywords: EBM-Malmquist index; Agricultural 
Ecological Efficiency; Unexpected Output; Carbon 
Emission 
 
1. INTRODUCTION 
China is a large agricultural country. At present, there are 
still more than 5 hundred million rural population. The 
agricultural production has positive economic effects such 
as ensuring food security and providing industrial raw 
materials. However, at the same time, agricultural 
production needs to consume a large amount of water 
resources and discharge a large amount of production 
waste [1]. The use of a large number of agricultural 
chemicals will lead to the deterioration of water and soil 
environment[2].In 2018, China ranked first in the world in 
terms of fertilizer use, accounting for approximately 30% 
of global consumption and 2.84 times of the United 
States[3].This high-yield, low efficiency and high input 
agricultural production mode in China has led to 
increasingly serious agricultural non-point source 
pollution[4], even exceeding industrial pollution as the 
main source of water pollution[5].Therefore, in the 
development of agricultural production, people also pay 
more and more attention to the multi-function of 

agriculture, the environmental balance, economic balance 
and social balance are increasingly concerned. 
In recent years, the contradiction between resources, 
environment and economic development in China has 
become increasingly prominent. The continuous problems 
of environmental pollution and ecological imbalance have 
caused the government departments and academia to 
attach great importance to ecological civilization and 
regional sustainable development. Ecological efficiency 
has gradually become an important concept and tool for 
measuring the coordinated development of regional 
economy and environment. The production efficiency 
index can well measure the ability level of all resources 
and labor elements in the production process to obtain 
input and output, and integrate resources, environment 
and agricultural economic development into the same 
framework, which is an important method to study the 
issue of agricultural green development. According to the 
production mechanism and characteristics of agricultural 
pollution, a scientific and reasonable environmental 
efficiency evaluation model is established to study the 
dynamic evolution of agricultural Total Factor 
Productivity (hereinafter referred to as “TFP”), which is 
of great significance to reduce the environmental cost of 
agricultural development and improve the agricultural 
ecological environment. Taking into account the 
disposability of the unexpected agricultural output, this 
paper analyzes the time and space differences of Chinese 
agricultural ecological efficiency, and divides each 
province into 4 categories, which is of great significance 
to the implementation of the Rural Revitalization Strategy.  
2. OVERVIEW 
Since the twenty-first century, the Issues relating to 
Peasants Agriculture, and Rural Areas has become the top 
priority of China's agricultural modernization. Document 
One by the Party Central Committee has focused on this 
theme for 17 consecutive years[6], introducing a series of 
new agricultural policies[7].More and more scholars have 
begun to pay attention to China's agricultural ecological 
efficiency, built the corresponding model, and carried out 
detailed and in-depth research on the time-space 
difference, evolution trend and other related issues of 
agricultural ecological efficiency from different 
perspectives and research objects, and obtained rich 
research results. Niu found that although China has a vast 
territory, there are obvious spatial differences in resource 
endowment, agricultural development level and 
agricultural ecological civilization in different regions, 
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which makes the level of agricultural ecological efficiency 
have a large regional gap[8].Since the Reform and 
Opening- up, the one-sided pursuit of the development of 
agricultural economy has led to the continuous excessive 
investment in agricultural production, such as chemical 
fertilizer, pesticide, energy, water, etc., which has not only 
achieved rapid growth in output, but also endangered the 
agricultural ecological environment, and is not conducive 
to the improvement of agricultural ecological efficiency. 
The existing literature has analyzed the agricultural 
ecological efficiency from different perspectives, but the 
analysis of regional differences is based on the established 
division of the East, the middle and the west, without 
taking into account the differences in factor input, 
expected output and unexpected output in agricultural 
production, it is difficult to scientifically compare the 
differences in agricultural green production efficiency 
between regions [9]. In view of this, with the help of the 
super efficiency EBM-ML model, this paper estimates the 
TFP of China's agriculture from 2009 to 2018, and 
conducts decomposition, and comprehensively studies the 
agricultural ecological efficiency of China from the 
perspective of static and dynamic combination. 
3.MODEL CONSTRUCTION AND INDICATOR 
SELECTION  
3.1 MODEL CONSTRUCTION 
Data envelope analysis is a non-parameter technical 
efficiency analysis method based on the relative 
comparison between the evaluated objects, which has 
many advantages in analyzing multiple inputs and 
multiple outputs. In the analysis results of data envelope 
analysis model, there are usually multiple Decision-
Making Unit (hereinafter referred to as “DMU”) that are 
evaluated as effective. Especially when the number of 
input and output indicators is large, the number of 
effective DMU will be large. In order to further 
distinguish the effectiveness of effective DMU, Andersen 
and Petersen proposed “super efficiency” in 1993, the core 
of the model is that the efficiency of the evaluated DMU 
refers to the frontier composed of other DMU, so that the 
super efficiency value of the effective DMU is generally 
greater than 1, which can further distinguish the effective 
DMU[10]. In this paper, the EBM super efficiency model 
including the unexpected output is used to calculate the 
ecological efficiency of China. The model not only takes 
into account the “unexpected output” such as 
environmental pollution, and can distinguish the 
efficiency difference between effective DMU, but also 
solves the problem that the radial model does not include 
relaxation variables in the measurement of efficiency. 
Each DMU has 3 types of elements: input, expected output 
and unexpected output. The input and output of DMU are 
represented by 3 vectors respectively: and are the number 
of 3 types of elements respectively, and are the relaxation 
variables of 3 types of elements respectively. The 
following equation is the SBM super efficiency 
measurement model with unexpected output under the 
assumption of variable return on Scale (VRS): 

min ρ =
1 + 1
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3.2 INDICATOR SELECTION  
In this paper, agricultural resource input, agricultural 
economic growth and environmental pollution level are 
considered in variable selection. It is considered that the 
selection of output should include both expected output 
and unexpected output. The production input is mainly 
considered from the definition angle of C-D production 
function on production factors. The selection of labor, land, 
capital and technology is shown in Table 1. 
Table 1 evaluation indicators and instructions 

grade 1 grade 2 Indicator Description 

Input 
Indicator 

Labor Labor force in primary industry (10 
thousand persons) 

Land Total sown area of crops (10 thousand 
mu) 

Capital Consumption of agricultural materials 
(tons) 

Technology Total power of agricultural machinery 
(10 thousand kW) 

output 
Indicator 

Expected 
output 

Gross agricultural product (100 million 
yuan) 

Unexpected 
output 

Fertilizer loss (10 thousand tons) 
Pesticide residues (tons) 
Agricultural plastic film residue (tons) 
Carbon emission (ten thousand tons) 

Considering the availability and completeness of the data, 
the time range of the samples for this study was 2009-2018, 
excluding Hongkong, Macao, Taiwan and Tibet where the 
data were incomplete, and 30 provinces and autonomous 
regions in mainland China were selected as the sample 
regions. 
4.1 TINMING ANALYSIS 
Firstly, according to the MI index of China's agriculture in 
2010-2019, the change trend of the MI index is analyzed 
from the perspective of time sequence evolution, as shown 
in Figure 1. From 2010 to 2012, the MI index and its 
decomposition efficiency increased slightly to the 
maximum and then decreased, and stabilized until 2, 015, 
and began to fluctuate. The obvious change of the MI 
index in 2015 is actually the decrease in Scale Efficiency 
Change (hereinafter referred to as “SEC”) and Technical 
Efficiency Change (hereinafter referred to as “TC”). Since 
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then, SEC, TC and Pure Efficiency Change (hereinafter 
referred to as “PEC”) have all started to fluctuate 
dramatically. TC has declined first and then rebounded to 
about 1, PEC has risen sharply and then dropped to about 
1, and TC has continued to rise since 2016. As a result of 
the combined effect of the three, MI has started to 
fluctuate slightly since 2015, It fell to the minimum in 
2017. 

 
Figure 1 Mean fluctuations of MI, PEC, SEC, TC 
4.2 DENSITY ANALYSIS  
In order to further explore the distribution pattern and 
evolution trend of agricultural eco-efficiency in China, 
this paper uses kernel density estimation (using a Gaussian 
kernel function with a bandwidth of 0.075). This paper 
estimates the distribution pattern of agricultural eco-
efficiency in China during the survey period. The height 
of peak in kernel density estimation reflects the degree of 
concentration of agricultural eco-efficiency, and the 
higher the peak, the more provinces are concentrated at a 
certain level of agricultural eco-efficiency. Figure 2 shows 
the result of kernel density function estimation of 
agricultural eco-efficiency in representative years, which 
has two distinct characteristics: First, from the position, 
the peak position of the MI index density distribution 
curve in 2010-2018 is almost unchanged, indicating that 

the MI index in most provinces is basically stable. From 
the decomposition terms, the kernel density distribution of 
PEC and TC move to the right first, then to the left, and 
SEC move to the right first, resulting in the MI index 
basically stable; Second, in terms of kurtosis, from 2010 
to 2018, the state of peaks rising first and then decreasing 
was maintained, and the peak was the smallest in 2016, 
indicating that the differences between provinces did not 
narrow or expand significantly. 

 
Figure 2 kernel density distribution of MI, PEC, SEC, TC 
4.3 WAVE ANALYSIS  
Table 2 shows the average efficiency of each province 
during the inspection period. On average, the mean value 
of MI index of the whole country is 1.014, reaching the 
effective level. From the perspective of decomposition, 
PEC, SEC and TC are all around 1, of which TC is 1.026. 
This shows that the slight increase of TC is the main factor 
for the increase of China's MI index. On average, there 
were more or less deficiencies in production technology 
and production management in various provinces in China 
during the 10 years of 2009-2018. In general, although 
China's agriculture started late, it has made significant 
progress in technology due to continuous and vigorous 
investment, which to a certain extent made up for the 
deficiencies in TC and SEC. 

Table 2 Geometric mean of four efficiencies over the survey period of each province 
province MI PEC SEC TC province MI PEC SEC TC 
Beijing 1.005 0.994 1.008 1.003 Gansu 1.071 0.982 1.014 1.075 
Fujian 1.003 0.996 1.004 1.003 Guangxi 1.004 0.991 0.992 1.021 
Guangdong 1.004 1.021 0.980 1.004 Guizhou 1.008 1.004 1.000 1.004 
Hainan 1.004 0.966 1.000 1.039 Inner Mongolia 1.003 0.952 1.000 1.054 
Hebei 1.004 1.000 1.000 1.004 Ningxia 1.053 1.014 0.983 1.056 
Jiangsu 1.001 0.998 0.999 1.004 Qinghai 1.003 1.042 0.956 1.006 
Shandong 1.005 1.170 0.856 1.004 Shaanxi 1.003 0.999 0.999 1.005 
Shanghai 1.051 0.996 0.996 1.059 Sichuan 1.005 1.000 1.000 1.004 
Tianjin 1.001 0.975 1.020 1.006 Xinjiang 1.004 1.000 0.999 1.005 
Zhejiang 1.005 0.994 1.008 1.003 Yunnan 1.033 0.994 0.998 1.041 
Anhui 1.037 0.961 1.033 1.044 Chongqing 1.004 1.001 0.999 1.004 
Henan 1.002 0.976 0.990 1.038 Heilongjiang 1.052 1.041 1.005 1.006 
Hubei 1.004 1.001 1.000 1.003 Jilin 0.993 0.943 1.004 1.050 
Hunan 1.003 0.962 0.999 1.043 Liaoning 1.003 0.948 0.999 1.059 
Jiangxi 1.003 1.065 0.946 0.996 Mean Value 1.014 0.999 0.992 1.026 Shanxi 1.053 0.965 1.019 1.070 

Note: The eastern region includes Beijing, Tianjin, 
Shanghai, Hebei, Fujian, Guangdong, Hainan, Jiangsu, 
Zhejiang, Shandong, Heilongjiang, Jilin and Liaoning; the 
central region includes Anhui, Henan, Hubei, Hunan, 
Shanxi and Jiangxi; the western region includes Inner 
Mongolia, Guangxi, Chongqing, Gansu, Guizhou, 

Ningxia, Qinghai, Shaanxi, Sichuan, Xinjiang and Yunnan.  
According to the data in Table 2, the effectiveness of each 
province in the 4 efficiency values is calculated. On the 
whole, the agricultural ecological efficiency in the whole 
country is effective or nearly effective, but there are 
obvious differences among the provinces. As shown in 
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Figure 3, the MI index of 25 provinces is effective, 
accounting for 83.3%, with small fluctuation. There are 
only 13 and 11 provinces with effective PEC and SEC, the 
proportion was 43.3% and 36.7%, respectively, but the 
fluctuation was significant. In terms of TC, all the 30 
provinces were effective. From the perspective of 
provinces, TC is the most important support for the 
effectiveness of the MI index, which confirms the 
conclusions in Table 2. 

 
Figure 3 the effectiveness of MI, PEC, SEC and TC in 
each province 
4.4 ANALYSIS OF SPATIAL PATTERN 

 
Figure4 Distribution of the geometric mean of MI 
index in 2010-2, 018 
The spatial pattern of agricultural ecological efficiency in 
China was investigated, and the geometric mean of 
agricultural ecological efficiency during the whole 
investigation period was studied. The geometric mean of 
China's agricultural MI index for 2010-2018 is divided 
into “Low Level” (0 - 1.00327) “Median Level” 
(1.00327―1.00474) “High Level” (1.00474―1.072). The 
distribution map was used to describe the types of 
agricultural ecological efficiency in China during the 
whole investigation period. The average of agricultural 
ecological efficiency represents the size of the spatial 
pattern. As shown in Figure 4, The provinces with “Low 
Level” type has 10 provinces, including Qinghai, Inner 
Mongolia, Jilin, Liaoning, Shaanxi, Henan, Shandong, 
Hunan, Zhejiang and Guangdong, which are concentrated 
in the central and eastern regions; The provinces with 
“Median Level” type has 10 provinces, including Xinjiang, 
Beijing, Hebei, Chongqing, Hubei, Jiangsu, Jiangxi, 
Guangxi and Hainan; The provinces with “High Level” 
type has 10 provinces, including Gansu, Shaanxi, Ningxia, 
Sichuan, Yunnan, Guizhou, Anhui, Fujian and 
Heilongjiang, mainly in the western and eastern regions. 

In general, the eastern region is relatively scattered with 3 
types; the central region mainly includes 2 types of “Low 
Level” and “Medium Level”; and the western region 
mainly includes “High Level “. 
4.5 ANALYSIS OF SPATUAL PATTERN 
EVOLUTION 
Next, we examined the spatial pattern evolution of China's 
agricultural ecological efficiency, and described the 
spatial changes of China's agricultural ecological 
efficiency by selecting 4 representative years' distribution 
charts. In this paper, we selected 4 representative years in 
2010, 2013, 2016 and 2018, and still divided the MI index 
of 30 provinces in China into the above 3 types through 
the quantile method to study the spatial pattern evolution 
of MI index. 
Figure 5 reflects the spatial pattern evolution of MI index 
of each province in China in 2010, 2, 013, 2, 016 and 2, 
018. In 2010, The provinces with “High Level” type were 
Gansu, Xinjiang, Inner Mongolia, Ningxia, Shanxi, Hebei, 
Tianjin, Beijing, Jiangsu and Hainan, with a total of 10 
provinces, mainly in the northern region; t The provinces 
with “Low Level” type has 10 provinces, including 
Sichuan, Chongqing, Shaanxi, Guizhou, Guangdong, 
Liaoning, Heilongjiang, Shanghai, Fujian and Hunan, 
with an obvious gathering trend in the central and western 
regions, as well as Guangdong, Fujian and Shanghai in the 
East, Liaoning and Heilongjiang in the northeast. The 
“Low Level” type is mainly distributed in the central and 
western regions, the East and the northeast. 
In 2013, The provinces with “Low Level” type have 10 
provinces, including Gansu, Sichuan, Guizhou, Shanxi, 
Henan, Anhui, Shandong, Heilongjiang, Tianjin and 
Yunnan. Compared with 2, 010, in addition to the 
improvement of Heilongjiang efficiency, there is an 
overall trend of moving to the south, and the efficiency of 
the 3 provinces in the southwest region from Beijing, 
Tianjin and Hebei to Henan, Anhui and Shandong has 
increased relatively, and the “High Level” is still 
dominated by the southwest and the Middle East; “Low 
Level” has 10 provinces, including Qinghai, Inner 
Mongolia, Hebei, Liaoning, Jiangsu, Hunan, Guangxi, 
Guangdong, Hainan and Shanghai. They are no longer 
concentrated in the middle, some in the South and the rest 
in various regions as they were in 2010. 
In 2016, the provinces with “High Level” were Sichuan, 
Yunnan, Guizhou, Chongqing, Anhui, Beijing, Tianjin, 
Hainan and other 10 provinces in Xinjiang, Ningxia, 
Shaanxi. Compared with 2010 and 2013, the aggregation 
trend in Southwest China was more obvious; The 
provinces with “Low Level” type are Qinghai, Inner 
Mongolia, Shanxi, Hebei, Liaoning, Jilin, Heilongjiang, 
Jiangsu, Zhejiang, Guangxi and other 10 provinces. The 
aggregation trend is more obvious from south to north. 
In 2018, the provinces with “high-level” are Gansu, 
Chongqing, Sichuan, Ningxia, Yunnan, Shanxi, Hebei, 
Jilin, Inner Mongolia, Xinjiang and other 10 provinces, 
mainly west of the second and third tiers. 
The MI index of provinces belonging to “low level” type 
is 10 provinces such as Shandong, Henan, Anhui, Hubei, 
Zhejiang, Shanghai, Hunan, Jiangxi, Guangdong, 
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Guangxi, etc. It changes from centralized distribution in 
the north and northeast to centralized distribution in the 
middle and east areas east of the second and third steps. 
According to the distribution map of total factor 
productivity in the above four representative years, it can 
be seen that although the “High Level” type was relatively 

scattered in 2013, the aggregation trend was still relatively 
clear, always in the western region, and finally obviously 
distributed to the west of the second and third steps. The 
“Low Level” type was also relatively scattered in 2013 
and concentrated in other years. Finally, it focuses on the 
central and eastern regions. 

 

 

 

 

Figure 5 distribution of MI index of China in 2010, 2, 013, 2, 016 and 2, 018 
4.6 Regional Characteristic Classification 
According to the evolution track of the MI index of each 
province during the whole investigation period, it is 
divided into 4 types of evolution: “Growth Type”, “Wave 
Type”, “Mutation Type” and “Stationary Type”, among 
which, the “Growth Type” evolution track shows the 
growth trend of efficiency; the “Wave type” evolution 
track shows the tortuous fluctuation of efficiency; and the 
“Mutation Type “ evolution track shows that the efficiency 
fluctuates greatly with abnormal points; the “ Stationary 
Type” evolution track shows that the efficiency is 
basically stable. The division results are shown in Figure 
6. 

 
Figure 6 Evolution Types of Agroeconomic Efficiency in 
China's Provinces 
Figure 7 selects 4 representative provinces according to 

the characteristics of 4 types of evolution. Although the 
MI index in most years of Yunnan fluctuates, most of them 
are significantly larger than 1, indicating that there is 
growth and it is a “Growth Type”. Although there is a large 
increase in 2010-2011 in Henan, the MI index has 
increased and decreased. In general, it fluctuates around 1 
and it is a “Wave Type”. In 2011, the MI index of 
Heilongjiang province suddenly increased to 1.52, and 
then decreased to 1.02, and then remained stable near 1, 
which was a “Mutation Type”; the MI index of Jiangsu 
province was around the same from the beginning to the 
end, with a maximum volatility of 0.012, which was a 
“Stationary Type”. 

 
Figure 7 evolution of agricultural ecological efficiency in 
representative provinces 
5.CONCLUSION 
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This paper uses the EBM super efficiency model to study 
the efficiency of China's agricultural production in 2010-
2, 018. Although China's agriculture started late, it has 
made significant progress in technology due to continuous 
and strong investment, which to a certain extent makes up 
for the deficiency in technical efficiency and scale 
efficiency. A small increase in technical progress is the 
main factor for the increase in the national MI index. From 
the perspective of provinces, TC is still the most important 
support for the effectiveness of the MI index. The 
efficiency level of each province in the eastern region is 
significantly different; the central region mainly consists 
of 2 types of “Low Level” and “Median Level”, and the 
overall level is relatively consistent; the western region 
mainly consists of “High Level”, with obvious 
improvement. Finally, we analyzed the evolution trend of 
MI index in each province, and divided 30 provinces into 
4 types of evolution. Based on the above analysis, we 
proposed the establishment of comprehensive calculation 
model of ecological efficiency and agricultural 
comprehensive data collection system, to promote 
environmentally friendly agricultural technology 
innovation, and strengthen the construction of agricultural 
operation system and other policy suggestions. Selecting 
more scientific and reasonable variables for calculation, to 
provide more accurate help for the structural adjustment 
of agricultural production and the proportion of 
investment in production factors, so as to guide the 
protection of agricultural ecological environment. In the 
follow-up research, we should conduct in-depth research 
from 2 aspects: (1)Optimizing the model construction of 
AEE calculation and the corresponding indicator settings, 
and analyze the spatial agglomeration of AEE; 
(2)Building a spatial panel data model, and conducting in-
depth analysis on the factors affecting AEE, and further 
analyzing the direct and indirect effects of the 
corresponding indicators, so as to provide a theoretical 
reference for improving China's agricultural ecological 
efficiency. 
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Pricing of Multi-period Compound Power 
Options Based on Double Stochastic Volatility 

Jump-Diffusion Model 
 
Xiaomei Wen  
Guilin Institute of Information Technology, Guilin, Guangxi 541004, China 
 
Abstract: Based on the market model in which the asset 
price satisfies the double random volatility jump diffusion 
model, the paper studies the multi-period compound 
power option pricing problem. Using the distribution 
function and joint characteristic function of high-
dimensional random variables, the iterative nature of 
conditional expectations, the multidimensional Fourier 
transform method and mathematical induction, it obtains 
the price formula of multi-period compound power 
options. Besides, it applys numerical calculation to 
analyze the price comparison of multi-period compound 
power options under different market models, examining 
the influence of main parameters in the market model on 
option prices. The results show that: more compound 
power options are less affected by the correlation 
coefficient between asset prices and the volatility process. 
It has better risk management capabilities, which can 
enable investors to avoid huge losses caused by strong 
market fluctuations. 
Keywords: Multi-period Compound Power Options; Dual 
Stochastic Volatility Model; Jump-diffusion Model 
 
1. INTRODUCTION 
Compound options and their theoretical research have 
always been hotspots in the financial and economic fields. 
As a general form of compound options, multi-period 
compound options have also attracted the attention of 
many scholars. Multi-period compound options allow 
contract holders to perform a series of actions before the 
expiry date of the underlying option. It can allow people 
to choose whether to execute the option on the expiration 
date. If the option is executed, the subsequent options will 
automatically become invalid. If the exercise of the option 
is given up, the option will continue to the next expiration 
date. This process will be repeated until the expiration date 
of the underlying option. With the deepening of research, 
scholars found that multi-period compound options are 
closely related to many important topics in their theory 
and practice. Multi-period compound options can be used 
in some exotic options pricing research. For example, 
when the number of periods of multi-period compound 
options tends to positive infinity, the financial compound 
the option is approximately equal to an American option, 
so that an approximate solution for American option 
pricing can be obtained. Geske[1], Bunch[2], and 
Gukhal[3] et al. used compound option pricing ideas to 
study American option pricing under different models. 
They obtained analytical formulas for approximate 
solutions. On the one hand, the wide application of the 

multi-period compound option model in the field of multi-
period investment decision-making is also very attractive. 
Investment projects such as R&D investment decision-
making and corporate strategy can not only generate direct 
expected cash flow, but also it can create future investment 
opportunities. It is very important for the management of 
the enterprise to make the enterprise occupy a favorable 
position in the future competition. The essence of the 
multi-period compound option model is the nesting of a 
series of rights, which can realize the decision-making in 
the multi-stage period. Besides, it is unique in the 
economic practice in the above-mentioned situation. 
Panayi[4] and others analyzed the IT infrastructure 
investment decisions of telecommunications companies 
and other cases involving multi-stage investment. Besides, 
it proved that the multi-period compound option model 
can illustrate the effectiveness of these strategic 
investment decisions. Jensen and Warren[5] use a three-
stage cycle compound option model to evaluate R&D in 
the service industry. The positive guiding role of the multi-
period compound option model in practice has prompted 
many scholars to continue to conduct in-depth research 
and greatly enrich their theoretical system. 
The power option is a new type of option whose return 
depends on the power of the underlying stock price on the 
expiry date (when it is a power of 1, the option is a normal 
option). It has greater leverage and better flexibility may 
bring more premium income to investors. For example, 
when favorable volatility occurs in a stable market, the 
power of assets will enable investors to obtain high returns, 
which has caused many financial institutions, interests and 
concerns of investors. Power options have been listed and 
traded on many exchanges (for example, Bankers Trust 
issued 2 power options). Research on the pricing of power 
options has only begun in recent years. There are not many 
research results. Heynen[6] When the underlying stock 
price satisfies the Black-Scholes model, the display 
formula of the power option price was given; Yang 
Xiangqun[7] et al. used the equivalent martingale 
measurement method to obtain the power payment option 
pricing under the jump-diffusion model. Fu Shuang[8] et 
al. established the power option pricing model under 
process of fractional jump-diffusion O-U. The use of 
actuarial methods can obtain the call and put pricing 
formulas of the power option. Jerim Kam[9] et al. used the 
characteristic function and the Fourier inverse 
transformation method. They want to obtain the semi-
analytic expression of power option pricing under the 
Heston stochastic volatility model. 
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In the actual market, most investors are not absolutely 
risk-averse or risk-tolerant. It is the investment goal of 
investors to obtain higher returns as much as possible 
while reducing risks. Affected by major social events and 
the complex and volatile market, a single function is not 
enough to meet the requirements of investors. Multi-
period compound power options can provide investors 
with multiple choices during the risk period, avoiding 
high-risk shocks. At the same time, it uses the 
characteristic advantages of power options to strengthen 
leverage and obtains higher return. To reduce the loss 
caused by extreme unconventional fluctuations. Therefore, 
the pricing of multi-period compound power options has 
high research value. 
The market environment conditions of the double 
stochastic volatility jump diffusion model can not only 
better simulate the time-varying characteristics of the 
short-term and long-term volatility of asset prices in the 
market. But also it describes the extreme unconventional 
fluctuations caused by market emergencies. Therefore, 
under this model Research on the pricing of multi-period 
compound power options is more in line with market 
requirements. Under the double random volatility jump-
diffusion model, the paper uses the distribution function 
and joint characteristic function of high-dimensional 
random variables. Besides, it uses the iterative nature of 
conditional expectations, the multi-dimensional Fourier 
transform method, etc., so that it derives the multi-period 
compound power option formula, and analyzes the impact 
of related parameters on the option price. 
2. MARKET MODEL 
Consider a financial market without arbitrage and friction. 
Suppose there are two free and continuously tradable 
assets in the market, one of which is a risk-free bond. The 
other is a risky asset (such as stocks), and the trading 
period [ ]0,T is given. The complete probability space 

( ), , ,tF F QΩ  and the four-dimensional standard 

Brownian motion  ( ), , ,S S V V
t t t t tW W W W W=  and pure 

jump process ( ),S V
t t tZ Z Z=  . Algebra σ −  generated 

by the tW  and tZ . Remember the price of the stock at 
the moment t  is tS . Under the risk-neutral measure Q  
set in this paper, it is assumed that ( )expt tS X=  
satisfied the following equation is satisfied: 
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Where the constant r  is the risk-free interest rate. tV , 


tV  represents the two volatility processes. κ , κ  is the 

mean recovery speed of the volatility process. θ , θ  is 

the long-term average level of the volatility process. σ  
and σ represents the standard deviation of the volatility 
process, all of which are non-negative constants. And 

satisfies 22κθ σ≥ ,   

2
2κθ σ≥ , ρ , ρ  respectively 

represent the correlation coefficient between stocks S

and volatility tV , tV .
1

S
tNS S

t kk
Z J

=
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V
tNV V

t kk
Z J

=
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are two independent Poisson processes with intensities of 
1λ and 2λ respectively, which S

tZ  represent the jump of 
the underlying asset and V

tZ  represent the jump in 
volatility. Let's assume the size of the jump is 

( )2,S
t s sJ N µ σ , 1expV

t
v

J
µ

 
 
 

 . The jump reach 

intensity parameter of the pure jump process tZ  is 
constant λ , and the probability distributionν  of the two-
dimensional joint jump of tZ  amplitude Θ has a jump 
transformation, which satisfies 

( ) ( ) ( )1 1 1 2 2 2
1 2, ,

c c
c c

λ λ
λ

Θ + Θ
Θ =  (2)

 

 

However 1 2λ λ λ= + , 1 2c c R∈、 , ( )1, 0 1µ = Θ − , and 

( ) ( )2 2
1 2

1 1exp , .
2 1s s

v

c c c c
c

µ σ
µ

 Θ = + Θ =  − 
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3. RELATED LEMMAS 
This Paper focuses on multi-period compound call power 
call options. The derivation of other types of multi-period 
compound power options can be modeled. The relevant 
symbolic conventions and lemmas are given below. 
Note 
𝜓𝜓�𝑡𝑡,𝑢𝑢1,𝑢𝑢2,𝑢𝑢3; 𝑥𝑥, 𝑣𝑣, 𝑣𝑣�,𝑇𝑇� = 𝐸𝐸 �𝑒𝑒𝑖𝑖𝑢𝑢1𝑋𝑋𝑇𝑇+𝑖𝑖𝑢𝑢2𝑉𝑉𝑇𝑇+𝑖𝑖𝑢𝑢2𝑉𝑉𝑇𝑇� � 𝐹𝐹𝑡𝑡� 

 = 𝐸𝐸 �𝑒𝑒𝑖𝑖𝑢𝑢1𝑋𝑋𝑇𝑇+𝑖𝑖𝑢𝑢2𝑉𝑉𝑇𝑇+𝑖𝑖𝑢𝑢2𝑉𝑉𝑇𝑇� � 𝑋𝑋𝑡𝑡 = 𝑥𝑥,𝑉𝑉𝑡𝑡 = 𝑣𝑣,𝑉𝑉𝑡𝑡� = 𝑣𝑣�� ≙

𝐸𝐸𝑡𝑡 �𝑒𝑒
𝑖𝑖𝑢𝑢1𝑋𝑋𝑇𝑇+𝑖𝑖𝑢𝑢2𝑉𝑉𝑇𝑇+𝑖𝑖𝑢𝑢2𝑉𝑉𝑇𝑇� � (4) 

is a random vector ( ), ,T T TX V V   based on the joint 

characteristic function of a probability measure Q under 

a known condition ( ), ,x v v  , in the [ ]0,t T∈ , 1 2 3, ,u u u  

It is a complex number, i  and an imaginary unit. 
Let ( )0,1, ,jt j n=  is multiple decision time points in 

the time interval [ ]0,T , among which 0 0 nt t T= =， , 
and record the logarithm jX  of the corresponding asset 

price as
jtS   Define ( )1 2, , , nX X X X=    as a n

dimensional random vector, ( )1 2, , , nu u u u=    as a 
dimensional n  complex vector 

( ) ( ) ( ) 1 1 2 2
1 2, , , n nn iu X iu X iu X iuX

nu u u u E e E eφ φ ′+ + +   = = =   


  
(5)  
X is the characteristic function under the probability 

measure Q , where i is the imaginary unit. 
Lemma 1[1] Under the condition that the stock price 
satisfies the model (1) and the corresponding assumptions, 
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the joint characteristic function ( )1 2 3, , , ; , , ,t u u u x v v Tψ   

has an analytical expression 

( ) ( ) ( ){ }1 1 2 3 1 1 2 3 2 1 2 3exp , , , , , , , , , .iu x A u u u B u u u v B u u u vτ τ τ+ + +   

(6) 
Where 
( ) ( ) ( )1 2 3 1 1 2 3 2 1 2 3, , , , , , , , , , ,A u u u B u u u B u u uτ τ τ  are 
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with T tτ = −  , ( )1a u iuκ ρσ= − , ( )   
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Lemma 2 Supposes 1 20 nt t t t T≤ < < < < = , then

1 2 nt t t tF F F F⊂ ⊂ ⊂ ⊂ , from Lemma 1 and the iterative 

nature of conditional expectation, ( )1 2, , , nX X X  the 

joint conditional characteristic function based on the 
known time t  is 
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Proof: The process of proof by mathematical induction is 
as follows: 
1) When 1n = , suppose 10 t t T≤ < = . Because σ −

algebra ( ) 0t tF
≥

is a reference family, so 
1t tF F⊂ based 

on the conditional characteristic function of knowing 
moment t  is 

( )
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(11) 
2) When 2n = , suppose 1 20 t t t T≤ < < = , then

1 2t t tF F F⊂ ⊂ , use the iterative property of conditional 

expectation to get ( )1 2,X X , the conditional characteristic 
function based on the known moment t  is 
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(12) 
Among then 
( ) ( )2 2 1 2, , 0, 0H t t u= −  , 

( ) ( ) ( )( )1 1 1 2 1 2 1 2 2 2 1 2, , , , 0, 0 , , , 0, 0H t t u u iB t t u iB t t u= − + − − − −  . 

3) Assuming that when n k= , Lemma 2 holds, Then 
when 1n k= + , the conditional characteristic function 
( )1 1, , ,k kX X X +  based on the known moment t is 
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It can be known by induction that Lemma 2 holds for any 
positive integer n. 
Lemma 3[12] Suppose the joint distribution function of n-
dimensional random variables ( )1 2, , , nx x x x=  is

( )F x , and its density function and characteristic function 

are ( ) ( ) ( ) ( )n nf x uφ、  respectively. If
( ) ( ) ( ) ( )n n nf x u Lφ ∈、 , and the mean value of x  exists, 
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nx x x x R= ∈ , there is 
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Among which

( ) ( ) ( ) 1, 2, ,ju u u u j nη η η∆ = + − =   ， ; [ ]Im ⋅

represents The imaginary part of [ ]⋅  , [ ]Re ⋅   represents 

the real part of [ ]⋅ .

 Lemma 5 Suppose the joint distribution function ( )F x  of 

n-dimensional random variables ( )1 2, , , nx x x x=    is

( )F x , and its density function and characteristic function 
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Proof: The proof can be completed by using the 
mathematical induction and Lemma 3. 

Therefore, the following formula can be used when 
calculating the joint distribution function: 
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4. MULTI-PERIOD COMPOUND POWER OPTION 
PRICING FORMULA 

The following symbolys meanings are specified: 
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nT : The nth expiry date of the compound power option, 

1n nT T n N ∗
− < ∈， . 

nK : The corresponding strike price of the compound 
power option on the expiry date nT . 

( )nC t : The price of n-period compound power option at 
time t. 
Theorem 1 Under the assumption that the stock price 

satisfies the market model (1), the power value of the 
underlying European power call option is m, the 
expiration date is ( )1nT T += , the strike price is K, and the 
expiration date 1 2, , , nT T T  is n period European style 
with the corresponding strike price 1 2, , , nK K K , The 
price of the compound call power call option at the 
moment [ ]10,t T∈ is 
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 However ( )1, 2, ,jx j n∗ =   is the critical value which determined by the system of nonlinear equation 
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The system of equations can be solved by Newton Raphson−  iterative method. 

Proof:1) When 1n = is a European compound power option, it is easy to get based on the principle of risk-neutral 
pricing 
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 (26) In the formula, since the power call option is an increasing function of the price of the underlying asset, the event 

( )( ) ( )11 1 1, , , , , ,e TC T x v v K T K X x∗≥ = ≥        (27) 

In order to facilitate the calculation of the expectation of the first part of the above formula, the equivalent martingale 
measure 1Q introduced by Q , whose derivative is Radon Nikodym−  
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So (26) can be written as 
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Because of Lemma 5, we have
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(20)is right. 
2) When 2n = , it can be known from the principle of risk-neutral pricing 
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Since the single-period compound call power call option is an increasing function of the price of the underlying asset, 
the event 

( )( ) ( )11 1 1 1 2 2 1 1, , , , , , , ,e TCC T x v v K T K T K X x∗≥ = ≥       (35) 

And 
( )( ) ( )22 2 2 2 2 2, , , , , .e TC T x v v K T K X x∗≥ = ≥         (36) 

Using the iterative nature of conditional expectation, (34) can be written as 
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(20) The formula is established. 
3) Assuming that for k-period compound power options, formula (20) holds, then 1n k= + , based on the risk-neutral 
pricing principle, we get 
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Among then 
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The compound power option 1k + still satisfies the formula (20). Based on the above proof process, the theorem can be 
proved by mathematical induction. 
Note: The multi-period compound power option at 0n =  is the standard power option. 
5. NUMERICAL EXAMPLES AND RESULT ANALYSIS 
First, analyze the performance of multi-period compound power options under five types of classic market models: 
Merton jump diffusion model (JD), double Heston stochastic volatility model (dbH) and double stochastic volatility 
jump diffusion model (dbHJ) under different number of periods n Price changes. Then under the dbHJ model to examine 
the mean recovery rateκ , κ , volatility varianceσ , σ and the correlation coefficient ρ , ρ the impact on the price of 
multi-period compound power options. The following calculations are mainly programmed using the software 
Mathematica and Matlab, and the relevant parameters are shown in Table 1 below.  
Table 1 Basic parameter values in the model 

r  σ  σ  sσ  κ  κ  θ  θ  ρ  ρ  1λ  2λ  

0.03 0.2 0.3 0.18 2 2.5 0.1 1.5 -0.4 0.5 2 0.8 

sµ  vµ  0v  

0v  1K  1T  2K  2T  K  T    

-0.18 1.5 0.02 0.04 0.9 0.75 1.1 1.5 1.2 2   
It can be seen from Table 2 that the multi-period compound call power call options (power value 1.5m = ) under the five 
market models are all a decreasing function of the number of periods n. That is, the more the number of times the 
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compound power option is executed, the lower the option price. This is because investors choose the right multiple times 
to reduce the income risk that the option holder may face. It reduces the potential income, the option price becomes 
lower. Among the five market models, the dbHJ model fully takes into account factors such as stock price volatility and 
jump risk, which is more in line with the actual expectations of the financial market. Therefore, when the number of 
periods n is the same as the initial asset price 0S , the price of the multi-period compound power option under the dbHJ 
model is higher. From the comparison of the option price of the dbH model and the dbHJ model, it can be seen that in 
the market. The jumping factor of will have a greater impact on the price of options, so in actual trading, we must pay 
attention to the fluctuations in the price of options caused by sudden situations caused by various reasons. 
Table 2 Price comparison of multi-period compound power options under five types of market models 
n 0S  B-S Heston JD dbH dbHJ 
0 0.8 0.0631 0.0952 0.1303 0.2565 0.9664 
 0.9 0.0852 0.1642 0.2146 0.3596 1.2007 
 1 0.1388 0.2459 0.3194 0.4796 1.4547 
 1.1 0.2217 0.3528 0.4427 0.6157 1.7271 
 1.2 0.3438 0.5137 0.5826 0.7668 2.0169 
1 0.8 0.0043 0.0441 0.0783 0.1636 0.7529 
 0.9 0.0227 0.0976 0.1505 0.2522 0.9716 
 1 0.0702 0.1773 0.2459 0.361 1.2133 
 1.1 0.1548 0.2814 0.3619 0.4885 1.476 
 1.2 0.2743 0.4073 0.4962 0.6333 1.7581 
2 0.8 0 0.0086 0.0162 0.0773 0.5663 
 0.9 0.0049 0.0637 0.0887 0.1681 0.7692 
 1 0.0362 0.0925 0.177 0.2733 0.9885 
 1.1 0.0688 0.1789 0.2806 0.391 1.2231 
 1.2 0.1469 0.3012 0.3984 0.5202 1.472 
Table 3 Effect of expiry date 1T  and 2T on option price 
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0.8 9.7478 9.6196 9.4602 9.5819 9.5631 
0.9 12.5277 12.394 12.2323 12.3563 12.3479 
1 15.6421 15.5052 15.3443 15.4635 15.4384 
1.1 19.0903 18.9518 18.7935 18.9041 18.8653 
1.2 22.8719 22.733 22.5782 22.6785 22.6287 
Table 4 Impact of strike price 1K and 2K on option price 
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0.8 9.5819 9.5934 9.6051 9.6096 9.6373 
0.9 12.3563 12.3692 12.3821 12.3832 12.41 
1 15.4635 15.4775 15.4916 15.4897 15.5159 
1.1 18.9041 18.9191 18.9342 18.9299 18.9557 
1.2 22.6785 22.6944 22.7103 22.7041 22.7297 

Table 3 and Table 4 take the two-period compound call 
power call option as an example. Under the condition of 
power value 2m = , the influence of two expiration dates

1T , 2T and two strike prices 1K , 2K  on the option price 
is investigated. From the results in Table 3, we can see that 
the expiry date phase 1T  is same, the closer of 2T to the 
underlying option expiration date T, the higher the option 
price. When the expiration date 2T is the same, the 1T is 
closer to the expiration date 2T  , the higher the option 
price. The results in Table 4 show that the increase in the 
strike price of 1K , 2K , it will decrease the option price, 
which is also consistent with the situation of ordinary 
multi-period compound call options. 
Figure 1 and Figure 2 respectively discuss the effect of 
mean recovery rate 2n =  and volatility variance on the 
price of multi-period compound power options under the 
same power value 1.5m = . Figure 1 examines the effect 
of mean recovery rate κ  and κ   the price of multi-

period compound power options. It can be seen from the 
figure that the larger the mean recovery rate κ  , the 
smaller the option price κ . The conclusion is consistent 
with the fact that a large mean recovery rate σ   can 
stabilize the fluctuation level at a long-term average level. 
Compared with the average recovery rate, the effect of the 
change in the option price is more obvious, which means 
that the long-term stable diffusion of the option should be 
paid attention to in the market transaction. Figure 2 studies 
that the volatility varianceσ   and σ   whether has the 
impact on the option price. It can be seen from the figure 
that the greater the short-term volatility variance, the 
higher the option price, this is because short-term 
fluctuations may have a positive impact on asset prices 
and increase returns. While the long-term volatility 
process with jump factors, the volatility increases, and the 
option price increases. 
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Figure 3 and Figure 4 examine the influence of the 
correlation coefficient on the option price 2n =  under the 
power value and the number of periods 1.5m = . From the 
two figures, it can be seen that whether the option contract 
is in the money, parity or out-of-the-money option, the 
price of a multi-period compound power option is affected 
by the correlation coefficient ρ or the effects of are all 
positive, which is the same as the general compound 
power option price affected by the correlation coefficient. 
But the comparison found that the multi-period compound 
power option is less affected by the correlation coefficient. 
The reason may be that the multi-period option reduces 
the volatility of leverage risk. 
6. CONCLUSION 
Under the double random volatility jump-diffusion model, 
this paper uses the distribution function and joint 
characteristic function of high-dimensional random 
variables, multi-dimensional Fourier transform method 
and mathematical induction method to derive the multi-
period compound power option formula. Apply numerical 
examples to analyze multiple the difference in the price of 
multi-period compound power options under the classical 
model, and the influence of related parameters on option 

prices is analyzed by taking the second-period compound 
power option as an example. The data results show that 
the price of multi-period compound power options is 
affected by the correlation coefficient of the volatility 
process. As the number of periods n increases, it decreases. 
This is because the increase in the number of options 
reduces the leverage risk of volatility, thereby reducing the 
potential return. This result also shows that the multi-
period compound power option has more advantages 
when the market is volatile. Good risk hedging effect has 
certain market value. 
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Abstract: In the world today, the higher education system 
is an important part of a country’s efforts to further its 
citizens’ primary and secondary education beyond 
compulsory education. Therefore, it not only has the value 
of the industry itself, but also provides well-trained 
resources for the country’s economy. The purpose of the 
research is to help university rankingers or institutions 
recognize their own limitations and deficiencies in the 
health and sustainability of education. We refer to QS, 
Alumni Association, Esi and other university ranking 
index parameters, taking into account the influence of 
various factors such as regional factors, funding input, 
national policies and other factors on universities, and 
comprehensively simplified into three indicators of 
society, economy, and scientific research. A 
comprehensive, complementary and operable 
mathematical model to measure whether the higher 
education model is a healthy and sustainable higher 
education model is given.  
Key words: Higher education; Sustainable system; Health; 
SVD decomposition 
 
1. INTRODUCTION 
Economic indicators mainly consider school investment 
in education and education funds available to school per 
capita. We have also considered the investment of schools 
in scientific research in terms of science and technology. 
The first thing we need to determine is the specific values 
of α, β and γ, that is, the weight of social indicators, 
economic indicators and scientific and technological 
indicators [2, 3, 4].  
When considering social indicators, we understand that 
social indicators are closely related to industry, agriculture 
and services. 
The impact factors in this regard will therefore be taken 
into account in the collection of data. But it lacks direct 
connection with higher education and is rarely involved in 
those standards, so we have appropriately reduced the 
proportion in this regard. 
2. MULTIPLE SCORING MODEL’S EXPERIMENTAL  
2.1 RESEARCH IDEAS 
We first referred to the evaluation criteria of those well-
known universities and found that they paid special 
attention to the output of knowledge, the number of papers, 
and the impact of output technology.[1] We have further 
considered the mainstream trend of world development. 
We find that in today's especially competitive world, the 
development of science and technology is particularly 
important for a country and a region. We are all advocating 
that science and technology are the primary productive 
forces. Developed science and technology can not only 

bring incalculable economic benefits, but also effectively 
improve. Integrate national strength and international 
influence. Throughout China and the world, the advocacy 
and pursuit of science and technology are well known. 
Colleges and universities are the excellent incubators of 
science and technology. The importance that universities 
attach to science and technology to a certain extent 
determines the level of scientific and technological 
development in the school. Therefore, when evaluating a 
school's higher education system, we are more willing to 
consider its investment in science and technology. 
Therefore, we first determined to increase the value of 
gamma appropriately. 
 We first consider the data of various universities in China, 
because domestic data is easier to collect and our 
understanding of domestic universities is more in-depth. 
We will use the relevant data collected from schools at all 
levels in China to select more valuable key data for 
program calculations, and get the percentage system of 
higher education score results. After arriving at the results, 
we will first compare with the comprehensive school 
evaluation we have brought to see if our evaluation criteria 
are. It is reasonable that after waiting for the conclusion, 
we bring more national and regional higher education 
systems to test and use more data to verify whether this 
evaluation method is healthy. 
On the issue of making relevant recommendations, we 
will evaluate whether a school's higher education is 
healthy and sustainable according to the scores of the three 
parts. If there is an imbalance on which side, we will 
investigate the corresponding policies and other excellent 
examples of schools with high scores, and then give 
reasonable recommendations according to the school's 
own situation. Avoid the emergence of ineffective 
suggestions that are always inactive. This adapted 
approach is both flexible and targeted. 
Because the reforms are continuous and gradual, we 
recognize that it is difficult to produce results in a short 
time, and we will also give a relatively reasonable 
timetable for improving policies to ensure that universities 
can efficiently implement policies.[5] 
2.2 MULTIPLE SCORING MODEL PREPARATION 
According to the big data white paper "Big Data for 
Development: Challenges and Opportunities" issued by 
the United Nations in 2012, it is mentioned that the 
changes brought about by technological innovation and 
the popularization of digital devices are called the 
"industrial revolution of data", and the big data technology 
is predicted It will become a revolutionary technology at 
the same level as nanotechnology and quantum computing 
technology, and it will shape a brand new 21st century. 
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Therefore, for higher education, building the health of the 
higher education system with the support of big data is 
both an inevitable trend and a top priority. Higher 
education universities in developed countries and regions 
have successively established college teaching quality 
evaluation systems based on big data. For example, the 
United States has adopted the ) And other teaching 
systems, feedback and monitoring the teaching 
management and teaching quality improvement of 
colleges and universities; this has a positive effect on the 
timely assessment of the health status of colleges and 
universities, because how to measure the health of a higher 
education system is related to its teaching management 
and teaching Quality is closely related, so that problems 
can be discovered in time and can be resolved [1]. my 
country also established a national data platform for 
higher education quality monitoring in 2016, and has 
collected 1, 024 different types of universities, including 
"985" universities, "211" universities, ordinary 
undergraduate universities, newly built undergraduate 
universities, independent colleges, and cooperative 
education. The relevant data of universities has built the 
world's largest national data platform for higher education 
quality monitoring [2]. Therefore, we can say that if the 
evaluation of teaching quality in colleges and universities 
before the era of big data is a "common sense" judgment 
that lacks data support, there are a series of limitations 
such as "lack of scientific evaluation basis, relatively 
single evaluation level, and evaluation cannot guide 
improvement well". Therefore, today with massive 
amounts of data, if we want to filter and dig out 
information related to teaching quality from this massive 
amount of data, first of all, we need to first clarify what 
the health assessment factors of the university education 
system based on big data are. What, and further explore 
how to use big data to build a healthy university education 
system, and the path to achieve this goal system. These all 
pose unprecedented challenges to universities. 
First of all, we must understand that the core of the 
university education system is students, and the health 
index cannot be separated from the support of data, and 
the massive data needs to be led by the student center. 
Therefore, "student-centered" and "data-based" It is the 
value guidance and technical support for building a 
university health education system based on big data [3]. 
2.3 MULTIPLE SCORING MODEL 
ESTABLISHMENT 
How to quantify the relationship between a healthy 
university education system and various factors is a 
difficult problem. We can use multiple scoring models. If 
we have enough data, we can regress the relationship 
between functions, combining social indicators, economic 
indicators, scientific research indicators and other factors. 
But the fact is, when we searched on the Internet, we found 
that different countries attach importance to education and 
the establishment of education system models are 
different. Therefore, the standard of each indicator cannot 
be unified. Therefore, we cannot ensure that the 
established model can be applied to multiple countries at 
the same time. To sum up various reasons, we will study 

the health of the education system in different regions of 
China and establish a model for research. 
We already know that the higher education system is 
closely related to many factors, and how to better apply 
these data is a difficult problem. The regression analysis 
method is simpler and more convenient when analyzing 
multi-factor models; secondly, using regression models, 
as long as the model and data used are the same, the only 
result can be calculated through standard statistical 
methods. However, in the form of graphs and tables, the 
interpretation of the relationship between the data is often 
different from person to person, and the fitting curves 
drawn by different analysts are likely to be different; 
considering that the higher education system is linked to 
multiple factors, Using the optimal combination of these 
multiple independent variables to predict or estimate the 
dependent variable is more effective and more realistic 
than using only one independent variable to predict or 
estimate. Therefore, multiple linear regression is more 
practical than unary linear regression. These 
characteristics are very suitable for our problem. We 
comprehensively refer to the teaching quality evaluation 
reports of different types of colleges and universities at 
different levels in China's east, west, south, north, and 
middle from 2019 to 2020. Use the same multiple linear 
regression equation formula to assess their health. 

i j k
i j k

Y x y zα β γ= + +∑ ∑ ∑ ( )1α β γ+ + = . (1)  

Table 1 Symbols Description 
Symbols Definition 
α  Social indicators 

β   Economy indicators 

γ  Scientific indicators 

x  Unidimensional social variables 
y  Unidimensional economy variables 

z  Unidimensional scientific variables 
Y  Total score 

The establishment of this formula has not come easily. In 
order to make the research results more accurate, we refer 
to the most authoritative rankings of universities in the 
world today: including but not limited to QS, US News, 
Times, Shanghai Jiaotong University ARWU, After 
studying the patented technology of higher education 
evaluation independently developed by each ranking 
system and the data support of the "360-degree data 
monitoring platform for universities", we set up ten 
evaluation modules in the initial stage of the research, and 
subdivided 30 modules. Evaluation dimensions, using 
more than one hundred evaluation indicators, involving 
hundreds of evaluation variables. However, because too 
many parameters will increase the complexity and 
uncertainty of the research process, we finally established 
three general indicators: social indicators, economic 
indicators, and scientific research indicators, which are 
equal to x, y, and z. One correspondence. 
Previously, in order to regulate the behavior of university 
ranking agencies, the International Expert Group on 
University Rankings (IREG) formed by UNESCO, the 



International Journal of Computational and Engineering Vol.6 No.3 2021  31 

ACADEMIC PUBLISHING HOUSE 

European Higher Education Research Center and the 
Washington Institute for Higher Education Policy held a 
meeting in Berlin in 2006 and discussed and approved A 
series of quality standards and operational examples of 
higher education rankings, namely the "Berlin Principles 
for Ranking Higher Education Institutions". The Berlin 
Principles have a total of 16 items, which have been 
regulated in four aspects: the purpose of ranking, indicator 
design and weighting, data collection and processing, and 
results announcement. They are used as the common 
criteria for ranking higher education institutions to be 
followed. Guidelines for production and release are 
provided. This research group believes that the four 
aspects of the Berlin Principles are interrelated and 
mutually supportive, forming an organic whole with 
ranking norms. The method is the means and way to 
achieve the goal, and the method is always connected with 
the goal. Therefore, this principle firstly highlights the 
specification of the ranking goal; secondly, the method 
should include the design of the indicator system, data 
collection and processing, and the way of publishing 
results. Claim. Precisely because of the logical rigor of the 
Berlin Principle and its guiding significance for practice, 
the Berlin Principle has now become the basic evaluation 
criterion for more and more international university 
ranking institutions. It also has reference significance for 
the comprehensive strength rankings of Chinese 
universities, and it also provides an international 
perspective for the public, the government and universities 
to rationally understand and evaluate domestic university 
rankings [4-6]. 
Based on the 16 items of the Berlin Principles, the five 
levels of fit are set with reference to the five-level 
isometric scale (A is very consistent, B is relatively 
consistent, C is general, D is relatively inconsistent, and E 
is very inconsistent), We compare, analyze and compare 
the ranking method data of the four major Chinese 
universities' comprehensive strength rankings, and give a 
quantitative evaluation of the degree of agreement and 
qualitative analysis [7]. 
Although the criteria for each ranking are different, it is 
worth noting that the scientific research indicators of 
universities will be put in the first place. Among the 
productive indicators, there are 11 observational scientific 
research indicators designed by the four major lists, which 
are natural sciences. Research, Social Science Research, 
Science Citation Index SCI, Engineering Index EI, Social 
Science Index SCCI, China Social Science Citation Index, 
CSSCI, National Award Achievement, China Patent 
Award, Nature &Science Papers, Scientific Research 
Output. 
By referring to the above documents and using the SVD 
decomposition method and the Python code and its 
implementation results are detailed in the appendix, we 
calculated: 𝛼𝛼 = 0.125,𝛽𝛽 = 0.25, 𝛾𝛾 = 0.625.  
3. RESULTS AND DISCUSSION 
Based on this model, we can calculate whether the 
education model in each country and region is healthy and 
sustainable. The following is the total score and ranking 
we have searched for some Chinese universities. 

Table 2: The results of the model parameter value table. 
The name of the university Society Economy Scientific Total 
University of Chinese Academy 
of Science 18.18 0.23 1372975 68.86 

Tsinghua University 14.95 37.62 1286244 81.03 
Hunan University 16.73 0.476 299211 49.82 
Tianjin Medical University 13.19 0.983 157984 48.55 
Jiangnan University 8.09 0.813 166273 50.28 
Renmin University of China 11.77 6.72 70870 49.37 
North China Electric Power 
University 19.14 0.18 103452 45.37 

Beijing Forestry University 13.58 5.351 81849 48.53 
Xidian University 14.94 0.369 118446 47.06 
Beijing Jiaotong University 8.20 3.27 102099 49.98 
Zhejiang Sci-Tech University 10.72 0.70 65068 47.59 
Guangxi University 15.76 0.27 63700 45.77 
Heilongjiang University 12.41 0.076 49542 46.51 
Hainan University 15.24 0.67 29205 45.44 
Xinjiang Medical University 3.139 0.50 23891 49.17 
Chongqing University of Posts 
and Telecommunications 17.42 0.79 21232 44.63 

Shanghai Maritime University 14.06 1.96 19799 46.08 
Shanghai University of Finance 
and Economics 11.10 0.54 15411 46.47 

Shandong University of Science 
and Technology 16.33 0.40 55795 45.48 

Southwest Petroleum University 20.94 0.32 34924 43.59 
Chongqing University 14.06 10.65 239026 53.04 
Wuhan University of Technology 15.76 6.83 207636 50.62 
Shenzhen University 13.94 1.98 133627 48.21 
Beijing Institute of Technology 13.55 0.375 260391 50.10 
Dongbei University of Finance 
and Economics 18.86 0.837 5529 43.90 

Beijing University of Posts and 
Telecommunications 18.81 10.8 76696 48.60 

Huazhong University of Science 
and Technology 19.2 0.861 669088 55.90 

We then brought some foreign universities into the model 
we built to see if the model was widely adaptable. We 
selected some well-known universities, such as Harvard 
University, Stanford University, Oxford University, etc., 
to collect relevant data from these universities, and then 
bring them into our models. Because of the different 
national conditions of different countries, the data will be 
relatively different, so we can only make comparisons 
between universities in the same country. After the results 
are obtained, we will compare it with other rankings, 
which is the feasibility and operability of our model. 
Relying on the model to collect data from various 
universities in China to analyze the health and 
sustainability of higher education.[6] It is found that 
Chinese universities have little difference in the impact of 
the student-teacher ratio and the region on the social 
indicators of this model. The results of the implementation 
of various regulations. Comparing its economic indicators 
again, it is found that government investment will be 
higher in the ranking of universities or higher in science 
and technology universities, which affects the scientific 
research ability of the university to a certain extent. 
Therefore, we suggest that the government increase its 
investment in education, so that more students can receive 
better education, and some intermediate schools have the 
opportunity to achieve further improvements on the basis 
of existing scientific research. We also encourage 
outstanding teachers to go to various universities to preach 
more. Universities can also open some courses to each 
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other, or record courses through online network platforms 
to open them to teachers and students to realize the sharing 
of educational resources. 
Table 3: The results of the model using in USA. 

The name of the 
university Society Economy Scientific Total 

Stanford University 3.00 51354.00 83.00 56.26 
Princeton University 6.00 51870.00 35.00 45.85 
Brown University 9.00 54320.00 6.00 40.49 
Dartmouth College 9.00 53496.00 3.00 39.29 
California Institute of 
Technology 3.00 52362.00 73.00 55.17 

Columbia University 6.00 59430.00 87.00 61.44 
University of 
Pennsylvania 6.00 47668.00 35.00 42.57 

University of Chicago 6.00 57006.00 100.00 61.98 
Harvard University 7.00 51925.00 44.00 46.95 

Table 4: The results of the model using in UK. 
The name of the 
university Society Economy Scientific Total 

The University of 
Manchester 13.40 18500.00 25.00 46.29 

The University of 
Edinburgh 12.60 18100.00 23.00 45.84 

University of 
Liverpool 13.50 17400.00 8.00 42.06 

University of 
Nottingham 13.90 16560.00 2.00 40.03 

University of 
Cambrige 4.00 21168.00 96.00 65.46 

University of Oxford 10.50 24750.00 64.00 60.31 

 
Figure 1: Vertical Bar graph of the Model. 
As China’s current national education expenditure 
exceeds 5 trillion yuan, the national fiscal education 
expenditure exceeds 4 trillion yuan.[7] An increase of 8.25% 
over the previous year, accounting for 4.04% of GDP. 
"4%" is an important indicator for measuring national 
education investment. This shows that China has invested 
heavily in education, so it is obviously very difficult to 
increase education investment in a short time. In addition, 
in terms of educational resource sharing and other aspects, 
China has also opened online courses such as national 
quality courses at this stage. Some universities have also 
opened courses to each other. Therefore, it is unlikely that 
we want to improve the quality of courses in a short time, 
but we need similar good policies. Maintain it and 
promote a healthier and more sustainable Chinese higher 
education system. 
4. CONCLUSIONS 

Through the analysis of higher education models at home 
and abroad, we have established a comprehensive, 
complementary and operable model. This model can be 
used to measure whether the national or regional higher 
education is healthy and whether its development is 
sustainable, and it can provide suggestions and opinions 
to local higher education through the calculation results 
and the local actual situation to promote its sustainable 
and healthy development of higher education. 
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Abstract: The sudden new crown pneumonia epidemic has 
had a greater impact on the China's economy, and major 
industries have also faced severe tests, especially the 
offline physical catering industry. Stabilizing funds, 
reasonably reducing expenditures, and ensuring the 
healthy operation of enterprises have become urgently 
practical issues for catering enterprises. At the same time, 
the impact of the epidemic has also brought some new 
development opportunities to the catering industry: a large 
number of digital technologies have given birth to "digital 
transformation". The digital transformation of catering 
companies will be accompanied by digital financial 
transformation to achieve digital empowerment, so they 
can expand their own business development and achieve 
business based on in-depth exploration of customer needs 
diversity. On the other hand, catering companies can use 
digital finance to realize online business development 
under the epidemic, strengthen cost control, increase cash 
flow, and solve financing problems. Therefore, based on 
the data analysis of the catering industry and the 
theoretical analysis of digital finance, the article proposes 
that the catering industry urgently needs financial digital 
transformation in the future to realize the stable and 
orderly development of the enterprise, and puts forward 
some suggestions for the construction of digital finance.  
Keywords: New Crown Pneumonia Epidemic; Financial 
Transformation; Digital Finance 
 
1. INTRODUCTION 
The epidemic that broke out in Wuhan at the end of 2019, 
was listed as a Public Health Emergency of International 
Concern (PHEIC) by the World Health Organization in 
early 2020. General Secretary Xi pointed out, "This new 
crown epidemic is a major public health emergency that 
has the fastest spread, the widest range of infections and 
the most difficult prevention and control in my country 
since the founding of New China." 
Due to the long duration of this epidemic, the development 
of my country's industry has been affected to a certain 
extent. With reference to the data released by the National 
Bureau of Statistics, the overall GDP value of the industry 
declined in the early stage of the epidemic, especially the 
secondary industry was seriously damaged.In the first 
quarter of 2020, there was a year-on-year decrease of 3, 
561.48 billion yuan, which may be due to the tight 
epidemic prevention and control that prevented 
employees from fully taking up their jobs, and the 
production and manufacturing industries were more 
difficult to operate; secondly, the added value of the 
tertiary industry decreased by 1, 862.51 billion yuan year-
on-year, which may be due to consumers' response to the 

call for home isolation and reduced consumption, 
especially the decline in the catering industry. The catering 
industry can not only provide convenient, fast and 
delicious catering, but also the personalized services of the 
modern catering industry can provide consumers with a 
new dining experience, which is more in line with the 
consumer psychology of consumers. However, the impact 
of the epidemic on the catering industry extends to the 
level of catering consumers, which is manifested in that 
catering consumers cannot seek diversified and 
personalized services from external catering, which 
affects consumer experience. The current domestic 
epidemic has been well controlled, but similar sudden 
crises are still the focus of attention in the catering industry. 
Therefore, how to absorb the development experience 
needed by enterprises from this epidemic is a topic worthy 
of study.  
2. THE IMPACT OF THE EPIDEMIC ON THE 
CATERING INDUSTRY 
2.1 CHARACTERISTICS OF THE CATERING 
INDUSTRY 
Due to the constraints of inherent concepts and 
technologies, the traditional catering industry lacks clear 
and standardized management, and there are problems 
such as single product supply and waste of resources. First 
of all, traditional catering lacks a clear management 
system for dietary standards, such as distance restrictions, 
number restrictions, and dining civilization. This difficult-
to-manage dining style will have a certain impact on the 
restaurant's environmental rating and customers dining 
experience. Secondly, the role of traditional catering 
industry on diet is limited to the satiety effect of three 
meals a day, and does not pay much attention to the 
diverse needs of consumers. There is a single product 
supply phenomenon, which is likely to cause competition 
incentives in the local catering industry. Third, the 
traditional catering industry produces and sells catering at 
the same time, which often results in short catering 
production time that affects the original taste or long 
waiting time for customers to affect the dining experience. 
Finally, it is difficult to form economies of scale to reduce 
costs by operating in local areas, and the traditional 
catering industry is limited by hardware such as 
production equipment and software such as data analysis, 
which makes it difficult to accurately locate operating 
costs and is likely to cause waste of resources.  
The modern catering industry is characterized by 
combining the technological characteristics of the times, 
such as cloud computing, big data, blockchain, mobile 
Internet, etc., as well as people's changes in catering 
concepts, and further developing new features on the basis 
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of the original catering industry. This feature is 
specifically manifested as:  
Diversified customer needs.Although the catering 
industry is growing and the types of food are gradually 
increasing, there is still no end to consumer demand for 
food. First of all, eating is also a necessary measure for 
survival. In the absence of hunger, different consumer 
needs will derive different dishes. Secondly, the food 
safety incidents in recent years have also caused 
consumers to pay special attention to food safety issues, 
which also in turn pushes the catering industry to provide 
consumers with observable data or video surveillance to 
increase consumers' sense of security. Finally, high-
quality service and customer emotional appeal are also the 
key to the success or failure of the catering industry. It's 
just delicious food, but without high-quality service and 
caring arrangements, consumers will still have the 
possibility of pulling points for the consumption 
experience of the store.  
Diversified marketing models.Under the traditional model, 
companies often advertise and distribute flyers near stores, 
which have little promotion and can only attract local 
consumers. With the support of Internet technology, the 
modern catering industry can choose to promote on large 
screens or live broadcasts, or contract and promote with 
various take-out software, chat software and payment 
software. Common ones include Taobao, Meituan, 
WeChat, Alipay, etc. Catering companies can use these 
indispensable software in daily life to realize the push of 
commodities and the issuance of coupons to promote 
consumption.  
Decision support digitization. The digitalization process 
in the information age is irreversible. The digitalization 
process in the information age is irreversible. Enterprises 
want to be what consumers expect, without the digital 
support behind it, it is difficult to accurately locate user 
needs and operate efficiently. The cloud service advocated 
in modern times is based on massive data analysis of 
consumer needs and business operations, and the effective 
way to make decisions.  
2.2 CATERING INDUSTRY UNDER THE EPIDEMIC 
Returning to the epidemic, before and after the Spring 
Festival in previous years, the double joy brought by the 
holidays and festivals is indispensable with the food on the 
table. As far as the catering industry is concerned, the 
Spring Festival period is a busy period for catering 
consumption, and many catering companies are making 
great preparations for this. In the 2020 market outlook 
forecast published by the China Cuisine Association in 
January 2020, it is clearly stated that "the development 
speed of the catering market is expected to remain at 
around 9% in 2020, and the market size is expected to rise 
to 5 trillion yuan." But until the beginning of 2020, under 
the country's vigorous and vigorous epidemic prevention 
measures, the catering industry, which is immersed in the 
blueprint for the future, will suddenly face the scene of a 
bird. Subsequently, although with the support of national 
policies, the catering industry has successively resumed 
work and production (according to the statistics of the 
China Hotel Association Research Institute, the 

resumption rate of China's catering industry in March has 
exceeded 77%), but the changes in consumer willingness 
and many restrictive requirements on business operations 
have forced many catering businesses to suspend business 
and stop losses. Thanks to the proper prevention and 
control of the epidemic, the number of enterprises 
returning to work has gradually increased.  
By observing the published national catering revenue of 
the catering industry and the catering revenue of units 
above designated size, it can be found that the data is 
combined and displayed in the first two months of the 
rapid implementation of the epidemic prevention action, 
which may be caused by the reduction of aggregation 
requirements and the insufficient application of online 
intelligent systems. However, before and after the Spring 
Festival, when food and beverage sales were supposed to 
increase significantly, the sum of the sales data for the two 
months was lower than the catering revenue of the 
previous year. To a certain extent, it can be explained that 
the catering industry has been hit hard by the epidemic, 
and catering revenue has fallen precipitously. From the 
perspective of year-on-year growth, it can be seen that the 
year-on-year growth rate of national catering revenue 
suddenly dropped from 0.1 percentage point in December 
to -43.1%, and the year-on-year growth rate of income of 
units above designated size fell from 0.6 percentage point 
in December to -39.7%. From March to June, the catering 
industry's national catering revenue and the catering 
revenue of units above designated size have a gradual 
recovery trend, and the year-on-year increase is expected 
to exceed zero. On the one hand, the implementation of 
the policy on resuming work and production has caused 
some catering companies to quickly start to re-operate, 
and the total catering revenue has picked up slightly. 
However, due to various material costs, rental costs, 
employee salaries and other rigid expenditures in the early 
stage, most companies still have problems with capital 
flow. Only a few large-scale catering companies, such as 
Xibei Catering Group, can tide over the current crisis 
through financing, and the number of companies that have 
resumed normal operations as a whole is still small. On 
the other hand, for catering companies that lack response 
measures in sudden crisis situations, it is difficult to adapt 
to the changes brought about by the epidemic in a short 
time. The increase in business costs and the decrease in 
catering revenue in the process have made the overall 
operating efficiency of the company difficult Following.[1] 
The "China Catering Report 2019" released in 2020 
predicts that the catering industry will develop in the 
future from industry structure shift, supply-side 
digitization, business model upgrades, smart business, 
catering retail, refined operations, etc., and define a new 
structure of catering. A smart catering model based on 
"user needs as the center and based on big data analysis". 
Consumers in the Internet age often have the habit of using 
the Internet, which will also promote catering operators to 
actively embrace digital changes. The catering industry 
can deeply understand consumers' catering preferences by 
analyzing big data information, and at the same time 
combine artificial intelligence to guide restaurant 
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operation decisions, from the procurement process to 
transportation and inventory management, to product 
positioning and sales. This new structure of catering will 
be more in line with contemporary consumption habits 
and marketing methods, and promote the rapid growth of 
the catering industry. Without this epidemic, the catering 
industry may have only progressed slowly under the 
impetus of the development trend, but the economic losses 
caused by the epidemic have made catering companies 
aware of the importance and urgency of digital 
transformation.  
Therefore, before the new crown pneumonia epidemic has 
disappeared, catering companies should reflect on the 
problems and deficiencies that existed in responding to the 
epidemic, and should also further think about what kind of 
changes companies need to quickly adapt to the changes 
brought about by emergencies in the post-epidemic era.[2] 
3. CATERING INDUSTRY AND FINANCIAL 
DIGITIZATION UNDER THE EPIDEMIC 
When an epidemic has broken out, epidemic prevention 
will go ahead. Under the "non-contact economy", catering 
companies are directly facing the cost pressure of business 
suspension and the efficiency of re-operation. Under this 
circumstance, how to optimize costs and improve 
operational efficiency is a problem that the financial 
department must solve urgently. The discussion results of 
the "Information Technology and the Future of Finance" 
Summit Forum hosted by the Shanghai National 
Accounting Institute in 2019 gave directions for solving 
the problem. The forum selected the top ten information 
technologies that will affect Chinese accountants in 2019: 
financial cloud, electronic invoice, mobile payment, data 
mining, digital signature, electronic archive, online audit, 
blockchain invoice, mobile Internet, and financial expert 
system.[3] From the results of this selection, we can 
probably predict the subsequent financial treatment, 
which is also the trend of future financial reforms. In the 
future, finance will be more developed on the Internet, and 
the role of digital finance will be more obvious.[4] 
Looking back on the new crown pneumonia epidemic, 
employees had to start online remote office due to 
isolation requirements, which increased the demand for 
online office by enterprises, which can also be said to be 
the need for digital finance of enterprises.  
3.1 APPLICATION OF FINANCIAL DIGITIZATION 
Digital transformation is an inevitable trend in the era of 
digital economy. Implemented in the operation and 
management of the enterprise is to realize the reproduction 
and evolution of the actual operation process of the 
enterprise in the virtual world constructed by the computer, 
and then use the feedback data as the decision-making and 
behavior guidance in the actual operation process. 
Looking back at the driving role of financial reform in the 
transformation of enterprises, such as accounting 
computerization, ERP system, etc., it can be said that 
financial digitization is also the best entry point for 
enterprise digitization. Financial digitization refers to the 
combination of big data, blockchain and other digital 
technologies to realize the reconstruction of the financial 
organization of the enterprise and the reengineering of the 

business process, so as to improve the financial operation 
efficiency of the enterprise and improve the quality of the 
financial information of the enterprise, and then it can be 
better empowered Business development.[6] In other 
words, the effect of financial digital transformation on 
enterprise development can be simply summarized as: 
data collection (automation, real-time, and extensive), 
data processing (high efficiency), financial operations and 
data analysis (intelligence), and finally realize the use of 
data to empower business development. Looking back on 
this epidemic, most companies are most concerned about 
the impact of the epidemic on their business activities, and 
what measures should companies take to effectively deal 
with issues. Companies that have established financial 
digitization can accurately analyze these real-time 
changes of information and data to provide a basis for 
management to make effective decisions in a timely 
manner.  
3.2 OPPORTUNITIES FOR THE CATERING 
INDUSTRY UNDER THE EPIDEMIC 
Although the impact of the epidemic on my country's 
catering industry is great, the impact of the losses will not 
last for long. It is reasonable to speculate that after the 
crisis, people still tend to fast food, socially external meals, 
etc., and the catering industry may usher in a wave of 
retaliatory consumption. Therefore, the opportunities for 
the catering industry are reflected in: On the one hand, 
after the epidemic, consumers will pay more attention to 
food safety and hygiene issues. Catering companies can 
achieve the traceability of food raw materials to reduce 
consumers’ worries, and they can also use healthier 
organic ingredients to create food awareness. On the other 
hand, in response to changes in market demand caused by 
the sudden epidemic, catering companies can increase and 
strengthen the construction of online channels. By 
opening up some semi-finished products and self-heating 
food, they can sell on takeaway platforms or WeChat mini 
programs to achieve the retailing of catering.  
But a deeper change is that the epidemic has caused the 
catering industry to undergo a conceptual change. If the 
market has been developing steadily, the catering industry 
may still be in the process of steadily developing online 
business, but the epidemic has directly accelerated the 
changes in the business model of the catering industry, and 
directly triggered the in-depth transformation of 
enterprises to digitalization and the in-depth 
transformation of finance to digitalization. Wang Hongtao, 
the executive secretary of the Permanent Secretary of 
China Chain Business Association, once predicted: "The 
previous digitalization of the catering industry is mainly 
based on the operational level, which may be reflected in 
the payment method or the ordering and cash register 
system of the store. In the future, it may gradually extend 
to the middle and Taiwan, Backstage". The middle office 
and back office here refer to the enterprise's data platform 
and financial center platform. If the company does not 
have good digitization capabilities and spends a lot of time 
and energy on basic data processing, then the 
implementation of cloud office, cloud procurement and 
other activities spawned by the new crown pneumonia 
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epidemic will have a certain adverse impact, which will 
affect the efficiency of corporate healthy operations. In 
addition, if the company does not have good digital 
capabilities and does not have enough financial data to 
support it, it will be difficult for the financial department 
to find a way to quickly reduce costs under the crisis. 
Therefore, financial digitization is an opportunity brought 
by the epidemic to the catering industry.  
4. THE FINANCIAL DIGITAL TRANSFORMATION 
OF THE CATERING INDUSTRY 
In response to the direct losses caused by the epidemic to 
the catering industry: declining operating income, rising 
costs, shortage of capital flows, and difficulty in financing 
and lending, as well as current inspirations, the following 
will analyze the specific application of financial 
digitization in this context.  
4.1 APPLICATION OF FINANCIAL DIGITALIZATION 
IN THE CATERING INDUSTRY 
First, develop online business. Under the epidemic 
situation, market demand is more concentrated from 
offline business to online business. The catering industry 
should actively cooperate with market demand and give 
play to the combination of online and offline business 
models to ensure market supply. Online business is based 
on online management for ordering, charging, distribution 
arrangements and other activities, so it needs the support 
of digital finance to ensure the optimization of the 
connection between catering companies and consumers, 
as well as between catering companies and suppliers. At 
the same time, the epidemic has also caused catering 
companies to change their traditional business models. 
Catering companies such as Haidilao and Xibei have 
launched live broadcasts, launched various promotional 
activities, and sold semi-finished dishes; some chose to 
use public platforms and social media for promotion and 
sales. This kind of business model can often directly 
collect users' views on dishes and services, so catering 
companies can improve existing dishes, add new dishes or 
optimize services accordingly.  
Second, strengthen cost control. Although the sudden 
epidemic has brought revenue decline to the catering 
industry, the costs and expenses of maintaining the normal 
operation of the enterprise still need to be paid. Catering 
companies can start from the business chain, from the 
purchase of food raw materials, acceptance, picking, 
rough processing, cooking to the final sales link, and 
check one by one to investigate whether there are invalid 
costs, such as inventory deterioration, waste of personnel, 
and cumbersome production. Often in this case, catering 
companies need to accurately control each business link, 
and divide and process invalid costs by analyzing the data 
of the financial sharing center. Catering companies can 
use digital finance to simulate business scenarios, 
optimize business processes, improve employee efficiency, 
and reduce business operating costs.[7] You can also 
choose to introduce specialized machinery and equipment 
to improve operating efficiency and accuracy, while 
reducing labor costs. 
Third, improve the level of cash flow. Cash flow is the 
capital to maintain the continuous and normal operation of 

the enterprise, so improving the level of cash flow is 
conducive to the survival and development of the 
enterprise. The above two aspects can be combined here, 
that is, the business loss of enterprises in physical 
restaurants can be compensated by online business; 
enterprises can also reduce unnecessary costs and improve 
operating efficiency by strengthening cost control. On the 
other hand, catering companies should also strengthen 
cash flow management and keep sufficient cash reserves 
as a guarantee for possible future crises. Digital finance 
can strengthen risk management through intelligent early 
warning, and use the big data of the industry as a whole to 
simulate the current scene to recommend the company's 
cash reserves to ensure basic survival.  
Fourth, look for financing methods. If an enterprise cannot 
increase the probability of survival by increasing cash 
flow or improve efficiency is minimal, it needs to increase 
the cash flow of the enterprise through financing to 
maintain survival. However, financial institutions are 
particularly cautious due to factors such as low industry 
concentration, fierce competition, and irregular operations 
in the catering industry, and they will be more cautious 
under the current epidemic. The digitization of corporate 
finance can accurately record the daily business activities 
of the company. Banks and other financial institutions can 
also more easily check transaction data, upstream and 
downstream supplier data when reviewing loan approvals. 
In particular, the better operating data and financial data 
presented by the use of digital finance by companies can 
increase the reliability of the company.[9] 
Fifth, Mining user needs. If the previous points are 
directly facing the enterprise itself, then mining demand is 
facing the user level. Data mining is the best investigation 
method for the Internet consumption habits of the main 
consumers of the new generation and the rich and 
diversified pursuit of catering. In this way, catering 
companies can obtain customer-level data such as dish 
preference, membership management, event feedback, 
and market environment-level data such as the dynamics 
of competitors in the same industry, cooperators in related 
industries, and changes in catering policies, and then use 
data analysis to achieve Intelligent recommendation of 
dishes, update of dishes, and personalized promotion 
activities, etc.[10] For example, the measures of "Hey 
Tea" in trendy shops: Consumers may go to the store to 
buy Hey Tea because of herd mentality or curiosity, but 
the full of seats inside the door and the long queue outside 
the door will undoubtedly reduce the experience of 
queuing consumers and watching consumers. Therefore, 
Hey Tea chooses three measures: ingenious products, the 
mini program "Hey Tea Go" and high-quality services to 
alleviate consumers' impatient emotions and regulate store 
operations. And this choice is based on the big data 
analysis behind the registered users of WeChat Mini 
Programs.At the same time, companies can analyze 
preferences from users' buying behavior and browsing 
behavior data, and then push the products that users are 
interested in and willing to buy on the main interface, or 
give relevant coupons to improve consumer experience 
and sales. For example, Haidilao upgraded its delivery 
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business to "deliver with peace of mind" in order to satisfy 
consumers who could not taste it offline. At the same time, 
it launched semi-finished dishes on multiple e-commerce 
platforms, and even joined forces with the Shuhai supply 
chain to provide direct distribution and convenience 
services for customers who are inconvenient to go out.  
4.2 THE CONSTRUCTION OF FINANCIAL 
DIGITALIZATION IN THE CATERING INDUSTRY 
In the epidemic, digital finance still plays such a role, then 
in the future digital finance will play a greater role in 
business operations. The financial digitization 
construction of the catering industry can be constructed 
through three steps: financial sharing platform, data center, 
and financial digitization. [11] 
One is to establish a financial sharing platform. It refers to 
a standardized management model that uses information 
technology to process financial business, thereby 
optimizing organizational structure, improving process 
efficiency, reducing operating costs, and strengthening 
decision support.[7]First of all, catering companies need 
to establish a complete and unified management system. 
Enterprises should develop a sound management system 
from multiple perspectives, such as functional positioning, 
performance appraisal, supervision and management, and 
at the same time establish a unified financial system. The 
larger and stronger catering industry is often reflected in 
the expansion of the scale of the enterprise. It is common 
to form groups with many brands or establish chain stores. 
A unified system on this basis is convenient for 
coordination and control. Second, optimize the internal 
structure and financial processes. Standardize the 
financial process through the establishment of unified 
institutional arrangements and standards. In addition, due 
to the chain characteristics of the catering industry, it is 
more necessary to optimize the internal structure to speed 
up the transmission of information and improve work 
efficiency. Third, establish a financial sharing platform 
integrating industry and finance. The financial system of 
most catering companies is mainly based on cashier work, 
with the purpose of internal management of the enterprise, 
which generally includes: reservation, ordering, printing 
bills, cashier, back-end procurement, inventory 
management, settlement management, etc.[12] The 
financial sharing platform under the integration of 
industry and finance can effectively integrate relatively 
dispersed business and financial systems, and achieve 
precise financial positioning by controlling key business 
processes, thereby improving operating efficiency and 
reducing operating costs. Finally, train financial personnel 
with the concept of financial sharing. Only when financial 
personnel fully understand this concept, can they make 
good use of the financial shared service platform added by 
the enterprise and devote more energy to management 
decision-making. Since most catering companies do not 
have a dedicated R&D team, the construction and 
maintenance costs of the financial sharing platform are 
high, so talents who can realize the role of the platform are 
more needed.  
The second is to establish a financial digital center. Digital 
center is a digital innovation platform based on enterprise-

level, Internet and big data, including business station and 
technology station. On the one hand, the digital center will 
use the technical support of the financial sharing platform; 
On the other hand, the digital center will extract, clean and 
convert the data of the shared service platform, and finally 
output useful information with clear context through real-
time classification, collation and processing.[13] It can 
help enterprises to build digital and business matching, 
while reducing the waste of resources caused by 
duplication of similar functions to achieve enterprise 
digital empowerment.[14]Catering companies can set up 
this platform to convert the massive amounts of raw data 
collected extensively into digital assets, realize data 
visualization and operability, so as to so as to realize data 
visualization and operationalization, and thus provide 
enterprises with solutions to problems under business 
scenarios. Just like the heavy blow caused by the new 
crown pneumonia epidemic, if the catering industry can 
use big data simulation to make arrangements for the 
management and control of capital flows and costs in 
advance, companies will not face losses and cease 
operations for a long time.  
The third is financial digital transformation. The digital 
center has gradually realized the business digitization 
(data foundation construction), data assetization (data 
capability integration), and asset valueization (data-driven 
business, that is, data support for the formation of scene-
based requirements), and financial digitization will 
automatically realize data modeling, interactive analysis, 
data visualization and other links on the basis of the data 
platform, and then artificial intelligence will promote data 
mining, intelligent recommendation, intelligent early 
warning and other data services, so as to realize the 
process-driven enterprise (organizational optimization, 
performance evaluation, task audit), business innovation 
(corporate map, panoramic portrait, risk warning) and 
decision support (annual plan, personnel plan, budget 
decision). [15] 
5. CONCLUSIONS 
In summary, no matter what industry it is, it cannot avoid 
the general trend of the times, the application of 
automation and artificial intelligence technology.[17] In 
recent years, the catering industry has been following the 
current trend and gradually integrating online and offline 
businesses. Although the digital development level of the 
catering industry is relatively backward compared with 
the retail and transportation industries, it also shows that 
the digital development space of the catering industry will 
be greater in the future, which also gave birth to the 
requirements of catering companies for financial 
digitalization. It is clear that this epidemic affects not only 
the overall operating income of the catering industry, but 
also the long-term dietary concepts of catering consumers. 
Customers will pay more attention to dietary health and 
safety, and pay attention to the traceability and safety of 
ingredients. This also requires that the goal of corporate 
financial digitization should not only focus on internal 
management, but also gradually develop to focus on 
customer service. This change is conducive to the high-
quality development of the catering industry in the future.  
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Abstract: The rise and fall of the stock market to some 
extent reflects the wealth status of residents and the 
implementation effect of the national wealth distribution 
policy, and it is very important to analyze the impact of 
macroeconomic factors on the stock market. Based on the 
academic results of studying the influence of macro 
factors on the overall stock market, this paper selects six 
macro-economic influencing factors, including money 
supply, USDCNY exchange rate, GDP, national fiscal 
revenue, price index and interest rate, and constructs a 
regression model by using PAC regression analysis 
method to analyze the influencing factors of Shanghai 
Pudong Development Bank's stock market. Then, 
heteroscedasticity, autocorrelation and multicollinearity 
tests were carried out to modify and adjust the regression 
model. Finally, some suggestions are put forward based on 
the analysis results. 
Keywords: Share value; PAC regression; Macroeconomic 
factors; Multicollinearity; Shanghai Pudong Development 
Bank shares 
 
1 INTRODUCTION  
The stock market is very important for the future 
development of our country. Sun Jiaying, author of 
Valuation Logic, believes that the stock market is simply 
the stock market, and its rise and fall is a mathematical 
symbol of the exchange of funds and chips in the whole 
society. It serves as the deposer of residents' wealth and 
the accelerator of wealth distribution in the society. At 
present, there are many articles and studies on the 
influence of macroeconomic factors on the stock market. 
Based on previous studies, this paper analyzes the 
influence of macroeconomic factors on the stock price of 
SPD Bank[1]. SPD Bank is a national joint-stock 
commercial bank approved by the People's Bank of China 
on August 28, 1992, and listed on the Shanghai Stock 
Exchange in 1999. It has been rated as "Top 100 Listed 
Companies in China" for many times. The research on 
classic bank stocks such as SPD Bank shares is universal 
and conducive to the stability of the stock market in the 
future[2]. 
2 VARIABLE SELECTION AND DATA SOURCES 
This paper uses SPSS and Eviews software to build 
multiple regression model to analyze the influence of 

various macroeconomic factors on the stock value of 
Shanghai Pudong Development Bank. The variable 
explained in this paper is the annual gross operating 
income of stocks (Y). Valuations in stock investment have 
always been a difficult problem. How to compare 
scientific and reasonable valuation has always been the 
pursuit of many investors. He believes that the annual 
revenue of the stock market is the source of the 
development of the company's earnings, and its growth 
reflects the investment value of the company's stock. To 
put it simply, the management should be clear about what 
an enterprise means to survive. The past data in the 
financial statements (for the last three years) represent the 
operation and management of the company. 
The explanatory variables are China's money supply (X1), 
USDCNY exchange rate (X2), GDP (X3), national fiscal 
expenditure (X4), price index (X5) and interest rate (X6). 
The data comes from the annual data of China National 
Data Network from 2010 to 2019, and Oriental wealth Net, 
financial net public data[3]. 
3 RESEARCH ON THE STOCK VALUE OF 
SHANGHAI PUDONG DEVELOPMENT BANK 
BASED ON PCA REGRESSION MODEL 
3.1 THEORETICAL BASIS 
The model is set as:𝑌𝑌𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑥𝑥1𝑖𝑖 + 𝛽𝛽2𝑥𝑥2𝑖𝑖 + 𝛽𝛽3𝑥𝑥3𝑖𝑖 +
𝛽𝛽4𝑥𝑥4𝑖𝑖 + 𝛽𝛽5𝑥𝑥5𝑖𝑖 + 𝛽𝛽6𝑥𝑥6𝑖𝑖 + 𝜀𝜀𝑖𝑖 
Where, 𝑌𝑌𝑖𝑖 is the value of the explained variable, 𝑥𝑥1𝑖𝑖 is 
the value of the explained variable, 𝛽𝛽0 is the parameter 
of the sample regression function, and, 𝜀𝜀𝑖𝑖 is the random 
error. 
3.2 SAMPLE SELECTION 
This paper takes Shanghai Pudong Development Bank as 
the research object and takes the values of the above six 
macroeconomic factors from 2010 to 2019 as the research 
data. The data comes from the market data of Shanghai 
Pudong Development Bank of China, the national data 
released by the National Bureau of Statistics, and the 
financial statements and K-chart of Oriental Fortune. 
3.3 MODEL ESTIMATION 
PAC regression analysis (principal component regression 
analysis) was used to estimate model parameters to 
achieve dimensionality reduction, and a new regression 
model was constructed. The estimation process was as 
follows: 
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(1) Principal component regression analysis was 
conducted by using SPSS software to find the eigenvalues, 
calculate the eigenvectors and extract the principal 
components; 
(2) Establish a new regression model with the Eviews tool 
and OLS estimation; 
(3) The regression model was tested for heteroscedasticity, 

autocorrelation and multicollinearity; 
(4) Make modifications and improvements based on the 
above test results; 
(5) Finally, the principal component function was 
substituted into the regression equation that passed the test, 
and the descriptive statistical analysis was conducted by 
comparing it with the economic significance. 

Table 1 Values of six macroeconomic factors from 2010 to 2019 

year 
Share value (gross 
operating income) Y/ 
100 million yuan 

Money supply X1 
over 100 million 
yuan 

USDCNY 
rate x2 

The gross national 
product is x3/100 
million yuan 

The national fiscal 
revenue was x400 
million yuan 

The 
price 
index 
X5 

Shanghai Pudong 
Development Bank 
interest rate X6 /%1 

2010 498.6 725851.80 676.95 410354.1 83101.51 536.1 1.01 
2011 679.2 851590.90 645.88 483392.8 103874.43 565.0 1.12 
2012 829.5 974148.80 631.25 537329.0 117253.52 579.7 1.18 
2013 1000.0 1106524.98 619.32 588141.2 129209.64 594.8 1.21 
2014 1232.0 1228374.81 614.28 644380.2 140370.03 606.7 1.20 
2015 1466.0 1392278.11 622.84 686255.7 152269.23 615.2 1.10 
2016 1608.0 1550066.67 664.23 743408.3 159604.97 627.5 0.98 
2017 1686.0 1690235.31 675.18 831381.2 172592.77 637.5 0.92 
2018 1709.0 1826744.20 661.74 914327.1 183359.84 650.9 0.91 
2019 1907.0 1986488.82 689.85 988528.9 190382.23 669.8 0.90 

3.4 EMPIRICAL ANALYSIS 
(1) Extraction of principal components 
Since the KMO sampling fitness quantity =0.676>0.5, 
there is a correlation between the variables. The 
significance test value 0.000 is less than 0.005, so the 
sample data can be used for factor analysis. The above six 
explanatory variables cannot accurately describe the 
impact on the stock value of SPD Bank, so principal 
component regression analysis is needed to estimate it. 
SPSS software was used to standardize the data and 
extract the principal components, and the contribution rate 
and cumulative contribution rate of each principal 
component were obtained (as follows): 
Table 2 Cumulative contribution rate of principal 
components 

project principal components 
1 2 3 4 5 6 

Cumulative 
contribution rate 
(%) 

71.729 95.083 99.334 99.903 99.985 99.995 

As can be seen from Table 2, the cumulative contribution 
rate of principal components reaches 99.995%>85%, so 
these six explanatory variables can be used as main factors. 
According to SPSS analysis results, two principal 
components F1 and F2 were extracted. The column values 
of the "component matrix" are divided by the 
corresponding eigenvalues respectively to calculate the 
eigenvectors, and the following two principal component 
functions are obtained: 

𝐹𝐹1 = 0.4289𝑥𝑥1 + 0.5107𝑥𝑥2 + 1.7586𝑥𝑥3 + 4.59𝑥𝑥4
+ 11.7868𝑥𝑥5 − 26.911𝑥𝑥6 

𝐹𝐹2 = 0.1223𝑥𝑥1 + 0.5623𝑥𝑥2 + 0.4964𝑥𝑥3 + 1.955𝑥𝑥4
+ 5.1382𝑥𝑥5 + 13.914𝑥𝑥6 

(2) Estimate the regression equation coefficient 
Taking the annual gross operating income of Shanghai 
Pudong Development Bank shares as the explanatory 
variable, and the extracted principal components F1 and 
F2 as explanatory variables, input the command DATA X2 

 
1 Source: China Financial Network Shanghai Pudong Development Bank market data, data from the National Bureau of Statistics, 
Oriental Fortune Network 

X3 X4 X5 X6 in the command bar to import the DATA 
into the software. The regression equation was established 
with Eviews software, and the coefficient table of the 
regression equation was obtained, as shown in Table 3. 

Y = −723.3805 − 0.006424𝐹𝐹1 + 0.022483𝐹𝐹2 
Table 3 regression equation coefficient table 

Variable Coefficient Std. Error t-Statistic Prob. 
C -723.3805 153.0633 -4.7260 0.0021 
F1 -0.0064 0.0031 -2.0424 0.0804 
F2 0.0225 0.0099 2.2681 0.0576 

(3) Heteroscedasticity test 

 
Fig. 1 Graph analysis test 
The significance level α = 0.05 , because 𝑋𝑋0.05

2 (2) =
5.99 > 𝑛𝑛𝑅𝑅2 = 1.8846 , there was no heteroscedasticity, 
and the heteroscedasticity test was passed. 
(4) Autocorrelation test 

 
Fig. 2 Partial correlation coefficient test 
The correlation test was further carried out on the 
regression model, and the autocorrelation and partial 
autocorrelation coefficient test graphs were obtained. As 
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can be seen from Figure 2, the straight square of the 
regression model in no period exceeded the dashed line, 
so there was no autocorrelation, and the autocorrelation 
test passed.  
(5) Multicollinearity test 
Table 4 Correlation coefficient matrix of explanatory 
variables 

Variable Y F1 F2 
Y 1.0000 0.9804 0.9819 
F1 0.9804 1.0000 0.9999 
F2 0.9819 0.9999 1.0000 

As can be seen from the correlation matrix in Table 4, the 
correlation coefficients between explanatory variables are 
all greater than 0.93, that is, they are highly correlated, and 
the regression model needs to be adjusted and improved.  
(6) Model modification 
Eviews software is used to solve the multicollinearity 
problem of macro economic factors on the stock value 
regression model of Shanghai Pudong Development Bank 
directly by using stepwise regression method. The revised 
regression model for the stock value of SPD Bank based 
on macroeconomic factors is as follows: Y =
−495.0874 + 0.002239𝐹𝐹2 
Then F2 is substituted in to obtain the regression equation 
after reduction: 
𝑌𝑌 = −495.0874 + 0.00027𝑥𝑥1 − 0.00126𝑥𝑥2

+ 0.00111𝑥𝑥3 + 0.00438𝑥𝑥4
+ 0.0115𝑥𝑥5 − 0.03115𝑥𝑥6 

The test results show that the square value of regression 
equation R is 0.9642, the standard error of regression is 
97.74, and the statistical value of equation F is 215.58, 
which is very significant, indicating that the model 
correction effect is good. 
4 RESULT ANALYSIS 
In the above equation, the sign of coefficient before 
explanatory variable is positive, indicating positive 
influence. The sign of the coefficient before the 
explanatory variable is negative, indicating negative 
influence. The greater the absolute value of the coefficient 
of the explanatory variable is, the greater the influence of 
the variable on the stock value of SPD Bank is. According 
to the above equation[4], it can be seen that money supply, 
USDCNY exchange rate, GDP, national fiscal revenue, 
price index and interest rate are all important factors 
influencing the stock value of SPD Bank, and the second 
and fourth factors are negative influences, while the 
remaining four factors are positive influences. The 
specific impact of each factor on the stock market price is 
analyzed as follows: 
4.1 MONEY SUPPLY 
The country implemented an expansionary fiscal policy 
and cut interest rates, which greatly increased the money 
supply. Excess currency circulation, there will be a large 
part of the flow into the stock market, driving the rise of 
the stock market; The country implements the tight fiscal 
policy, raises the bank interest rate, the large amount of 
capital is withdrawn, the money supply greatly reduces. A 
decrease in the money supply takes money out of the stock 
market, and the stock market falls. There is a positive 
correlation between money supply and stock value. 
4.2 USDCNY CURRENCY 

Exchange rate through the capital chain orientation and 
performance of listed companies to a certain impact on the 
stock market, the specific effect is as follows: exchange 
rate rise at the same time, the increase in the number of 
foreign currency flow into our country, caused in the stock 
market in good condition, but on the other hand, for the 
need for falling export company for product order is will 
have a negative impact; Exchange rate decline will cause 
local currency outflow, capital outflow, in the export 
advantage. This shows that the impact of exchange rate 
and stock market cannot be said to be completely positive 
or negative correlation. 
4.3 GDP 
The profits of listed companies depend on growing 
demand for their goods and services, and consumer 
spending accounts for a large share of GDP. Consumption 
types are divided into durable goods, non-durable goods 
and service consumption. The increase in the share of 
consumer purchases of durable goods, such as cars, homes 
and other items expected to last more than three years, will 
boost GDP growth. A rise in GDP is therefore a sign of 
strong economic growth and rising consumer confidence, 
as well as a sign of economic prosperity. At this time, 
people's consumption mood is high and their enthusiasm 
to participate in investment is increased. GDP has a 
positive impact on the stock market. 
4.4 NATIONAL FISCAL REVENUE 
Fiscal revenue is an important index to measure the 
financial resources of a government. Finance is a 
distributive relationship with the state as the main body 
and centrally distributed within the social scope. State 
financial revenue is positively correlated with stock 
value[5]. 
4.5 PRICE INDEX 
Generally speaking, there is a positive correlation between 
prices and stock prices. When prices rise, stock prices rise; 
otherwise, when prices fall, stock prices fall. 
4.6 INTEREST RATE 
Financial factors are the most sensitive factors affecting 
the stock market and the price of financial derivatives. 
Generally speaking, when interest rates fall, stock prices 
rise; When interest rates rise, stock prices fall. Therefore, 
the level of interest rate and the relationship between 
interest rate and stock market also become an important 
basis for stock investors to buy and sell stocks. 
In conclusion, the positive and negative coefficients of the 
equation are consistent with the expected assumption. 
Among the six factors, national fiscal revenue, price index 
and interest rate have the most significant impact on the 
stock value of Shanghai Pudong Development Bank. 
Therefore, increasing national fiscal revenue and price 
index and appropriately reducing interest rate are 
important factors for increasing the stock value of 
Shanghai Pudong Development Bank. 
5 CONCLUSION 
(1) state raises its revenue 
The development of enterprises cannot be separated from 
the development of the country. To increase the value of 
enterprises' shares, the country needs to increase fiscal 
revenue. On the basis of expanding production and 
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improving economic returns[6], we should overcome 
financial difficulties, attach greater importance to the 
government's function of macro-control, store necessary 
materials and foreign exchange, maintain the unified 
leadership and command of the central government, and 
effectively regulate the use of resources among regions 
and departments.  
(2) Business capacity has been improved 
The stock price of an enterprise can more truly reflect the 
historical situation of the enterprise's operation; 
conversely, the quality of the enterprise's operation history 
determines the trend of the stock price. Dong-e E-Jiao 
(000423) takes E-Jiao as its main product. Like Yunnan 
Baiyao, it is a time-honored brand with a history of 100 
years in China. Its resources and products are unique and 
monopolistic to a certain degree. With its unique core 
competitiveness, Dong-e E-Jiao has strong market pricing 
and foothold ability, and is known as the most distinctive 
pharmaceutical stock in China. With the improvement of 
health care awareness among high-end Chinese people, 
coupled with the acceleration of the aging process of 
China's population, the demand for health care medicines 
such as E-Jiao will be more and more vigorous. Therefore, 
enterprises should use cloud computing and other high and 
new technologies and innovative thinking to improve their 
operating ability, so as to increase the stock price.  
(3) Re-orient a strategy that supports new areas of growth 
In the past three decades, Chinese companies have 
encountered bottlenecks in their growth. They can often 
make breakthroughs by improving their products, 
expanding channels, controlling costs and lowering prices. 
In recent years, however, it has become clear that the 
merits of a product without a consumer recognition 
premium are sunk costs of research and development and 
production. Product sales channels are more and more 
powerful, more and more selective, emerging channels 

one after another, cooperation conditions will always 
make enterprises more uncomfortable[7]. To control costs 
and reduce prices is to lose its power in the current 
consumption stratification. To blindly reduce prices at 
least can no longer win the recognition of all people. It is 
often to please the consumers with low purchasing power 
and lose the consumers with high purchasing power 
forever, which is the opposite direction. Therefore, it is 
important to reorient a strategy that can support new 
growth points. 
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Abstract: Taking the application of aromatic plants 
in gardens as an example, based on the analysis of the 
theoretical research of aromatic plants in gardens, the 
principles and forms of application of aromatic plants 
in gardens are summarized, and their application 
prospects are analyzed.  Finally, the development 
trend of aromatic plants in the fields of landscape 
construction and spice manufacturing is proposed, in 
order to provide useful reference and reference for 
similar research. 
Keywords: Aromatic Plants; Applied Research; 
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1. OVERVIEW 
With the progress of society and the continuous 
improvement of people's economic level, the application 
of plants is constantly changing and sublimating.  The 
application of aromatic plants has also risen from the 
initial greening function to the aesthetic level and the field 
of life. In the research and practice of the application of 
aromatic plants, people pay more attention to the 
landscape, ecology and practical functions of aromatic 
plants.  In order to meet people's needs for improving the 
quality of life, it is necessary to have a deeper 
understanding of the application of aromatic plants in 
theory, explore its application history, and apply it in a 
deep level in accordance with reality. 
With regard to the application of aromatic plants, scholars 
have gradually deepened their research, but most of them 
focused on a certain aspect, such as garden application, 
aromatherapy, medicinal value, etc., and few people rely 
on literature and materials to make plant landscaping, 
spice manufacturing, and tourism.  Comprehensive 
analysis of applications in different fields.  Based on the 
existing research progress, this article conducts in-depth 
research on the application history and current situation of 
aromatic plants, especially the application in gardens, and 
explores the application prospects of aromatic plants, and 
then puts forward their own opinions on the development 
trend.  The research results of the article have enriched 
the research results of the application of aromatic plants, 
broadened the application fields of aromatic plants, 
provided a theoretical basis for later practice, and created 
conditions for the construction of landscapes such as 
fragrant scenery. It has a certain degree of theoretical and 
practical significance. 
1.1 The concept of aromatic plants 
Aromatic plants refer to whole plants or parts of their 
organs, such as flowers, leaves, fruits, and other plants 
with fragrant smell.  The outstanding feature of aromatic 
plants is that they have aromatic properties. They usually 

have both ornamental and medicinal functions. They are 
widely used in gardens. They can also use their flowers, 
fruits, roots, leaves and other organs or exudates after 
soaking, extraction, etc.  The process is used to extract 
aromatic essential oils for use in the incense industry and 
other fields. 
1.2 The main groups of aromatic plants 
1.2.1 Biological learning 
According to the biological habits of aromatic plants, they 
are divided into herbal aromatic plants and woody 
aromatic plants.  Further divided, it can be divided into 
one or two annual aromatic plants, perennial aromatic 
plants, bulbous aromatic plants, arbor aromatic plants, 
shrub aromatic plants, and vine aromatic plants. 
One or two-year-old aromatic plants mainly contain 
perilla (Perilla frutescens), dill (Anethum graveolens), 
marigold (Tagetes erecta) and so on.  Perennial aromatic 
plants mainly include torch (Kniphofia uvaria), Astilbe 
chinensis (Astilbe chinensis), Lycoris radiata (Lycoris 
radiata), Hemerocallis fulva (Hemerocallis fulva), etc.  
Aromatic bulbous plants include hyacinth (Hyacinthus 
orientalis), hosta (Hosta spp.), daffodil (Chinese 
Narsissus) and so on.  Arbor aromatic plants mainly 
include Robinia pseudoacacia (Robinia pseudoacacia), 
European lilac (Syringa vulgaris) and so on.  Shrub 
aromatic plants mainly include modern rose (Rosa 
hybrida), Michelia figo (Michelia figo), rosemary 
(Rosmarinus officinalis) and so on.  The vine aromatic 
plants mainly include Campsis grandiflora (Campsis 
grandiflora), Artabotrys hexapetalus (Artabotrys 
hexapetalus) and so on. 
1.2.2 Aromatic parts 
According to the different aromatic parts of plants, it is 
divided into floral plants, fruity plants, leafy plants, and 
root plants. 
Common floral plants include roses, chrysanthemum 
(Chrysanthemum morifolium), and gardenia (Gardenia 
jasminoides).  Fruity plants are concentrated in citrus 
(Citrus reticulata Blanco), and there are also plants such 
as vanilla planifolia (Vanilla planifolia).  Leaf-scented 
plants mainly include Acorus calamus, Pelargonium 
graveolens, American mint (Monarda didyma), etc.  
Root fragrant plants include vetiver (Vetiveria zizanioides), 
vetiver iris (Iris germannica) and so on. 
1.2.3 Landscape features 
The application in the garden is one of the applications of 
aromatic plants. According to their landscape 
characteristics in the garden, they are divided into flower 
border aromatic plants, ground cover aromatic plants, 
residential area aromatic plants, and water aromatic plants. 
Aromatic plants suitable for flower borders include sage 
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(Salvia spp.), peony (Paeonia lactiflora), and Oriental lily 
(Lilium cv. Oriental hybrids).  Aromatic plants suitable 
for ground cover include chrysanthemum, parsley 
(Petroselinum crispum) and so on.  Aromatic plants 
suitable for residential areas include Matricaria recutita, 
Melissa officinalis L., Calendula officinalis, etc.  
Aromatic plants suitable for water bodies include lotus 
(Nelumbo nucifera), calamus, water lily (Nymphaea spp.) 
and so on. 
2 APPLICATION HISTORY AND RESEARCH 
OVERVIEW AT HOME AND ABROAD 
2.1 Foreign application history and research overview 
The foreign application of aromatic plants has a long 
history. From the initial small-scale application to the later 
extensive application, it can be roughly divided into the 
following four periods. 
2.1.1 Early stage 
The early application of aromatic plants by humans has 
been studied in ancient civilizations, mainly in the field of 
medicine to meet the needs of human survival.  Among 
them, Egypt is called the cradle of incense making with its 
unique and rich cultural resources. 
At first, people in ancient times linked the application of 
aromatic plants to religion, and one of the Egyptian 
cultures, that one should obtain the blessing of gods before 
curing diseases, accelerated the application of aromatic 
plants in medicine.  The famous medical book "Ebers 
Papyrus" that appeared in about 1555 BC recorded more 
than 700 kinds of plant medicinal materials, such as 
saffron (Crocus spp.), aloe (Aloe vera var. chinensis), 
etc.[1], It is a precious material for medical research on 
aromatic plants in BC. 
2.1.2 Early stage of development 
Aromatic plants can meet the needs of human beings to 
treat diseases, so they are favored.  However, early 
humans used aromatic plants in a relatively simple way, 
only using them directly, or collecting their secreted lipids 
to make spices.  Later, the ancient Greeks developed 
perfume into an industry, and perfume was introduced to 
other countries. 
In the 3rd century AD, El Jabal sprayed a lot of perfume 
around the arena in order to make the surroundings 
fragrant. 
In the 11th century, Persian physician Avicenna extracted 
rose essential oil for the first time through steam 
distillation [2].  Since then, the development of the field 
of incense has never stopped, and the refining technology 
has become more modern. 
2.1.3 Late development 
The French classical gardens that emerged in the 17th 
century began to use a small amount of aromatic plants, 
such as rosemary, origanum vulgare (Origanum vulgare), 
sage and other aromatic plants planted in the Palace of 
Versailles in France[3]. 
In the second half of the 18th century, Kent got rid of the 
shackles of regular gardens and advocated painting on the 
ground and building natural landscape gardens.  Prior to 
this, aromatic plants were occasionally grown in royal 
gardens, monasteries and other places. The popularity of 
British landscape gardens greatly promoted the 

application of aromatic plants in gardens and opened the 
prelude to the wide application and cultivation of aromatic 
plants. 
The famous Kew Garden in the 19th century is one of the 
earliest botanical gardens built in Europe, and aromatic 
plants such as geraniums, tulips (Tulipa gesneriana) and 
roses are widely used in it. 
2.1.4 Maturity 
In recent years, the popularity of aromatic gardens has 
gradually increased.  Specialized gardens take aromatic 
plants as the main landscape, and are configured in 
combination with landscape elements such as mountains 
and rocks, water bodies, and buildings to enrich the 
landscape level.  Among them, the more famous ones are 
the Lavender Manor in Hokkaido, Japan, and the 
Trunkwell Gardens in the United Kingdom.  Because 
aromatic plants can purify the environment and act as air 
fresheners, they are occasionally grown in private 
courtyards. 
The research of aromatic plants in curing diseases is very 
remarkable.  Use molecular technology to explore its 
medicinal value and develop potential species [4].  Adele 
Contini et al. studied plant essential oils extracted from 
seven aromatic plants such as rosemary and thyme, and 
found that most essential oils have varying degrees of 
toxicity to human peripheral blood lymphocytes [5], in 
order to reveal the importance of plant essential oils in 
human health.  The impact has contributed.  With the 
deepening of research, aromatic plant essential oils have 
been proven to be widely used in the food industry, mainly 
as dietary supplements, and are also effective in 
antibacterial, prevention of chronic diseases, cancer and 
other aspects.  Extracting the remaining residues also has 
utility value and can be directly made into animal feed or 
organic mulch [6]. 
2.2 Domestic application history and research overview 
2.2.1 Application History 
During the Spring and Autumn and Warring States Period, 
people regarded wearing sachets as a fashion, and used 
aromatic plants in meals, wine and meat to increase their 
unique fragrance.  In "The Book of Songs·Zheng 
Feng·Qin Biao", "Wei Shi and women, Yiqi will cheat and 
give them a spoon of medicine", which means that men 
and women who have a good impression of each other 
give spoons of medicine to each other to express their 
feelings.  In the book, it is annotated that spoon medicine 
is an ancient vanilla, and there is also a view that "spoon" 
is equivalent to "peony", which is now known as peony [7].  
Whether the viewpoint is correct or not, one can get a 
glimpse of the important position of aromatic plants in the 
lives of the ancients. 
During the Qin and Han Dynasties, aromatic plants such 
as citrus and calamus were planted in Shanglin Garden [8].  
Zhang Qian went to the Western Regions as an envoy, and 
Nanyue returned to the Western Han Dynasty, and more 
spice plants were introduced into the Central Plains.  The 
"Shen Nong's Materia Medica" of the Eastern Han 
Dynasty has clearly recorded the use of cinnamon, licorice 
and other aromatic plants as medicine [2].  During the Wei, 
Jin, Southern and Northern Dynasties, Ge Hong proposed 
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using Artemisia annua to treat malaria, which provided 
ideas for modern artemisinin research.  Tao Hongjing 
and other famous doctors used aromatic plants to treat 
diseases. It can be seen that the ancients at this time had a 
clear understanding of the medicinal value of aromatic 
plants. 
During the Tang and Song Dynasties, there were frequent 
cultural exchanges at home and abroad, a variety of spices 
were introduced into the country through trade, and the 
application of aromatic plants was very popular.  Wang 
Wei's Wangchuan industry in the Tang Dynasty was 
famous for its aromatic plants[8].  In the classic 
"Shanjiaqing Offerings", which records the lives of the 
people in the Song Dynasty, records of the consumption 
of herbs by the people of the Song Dynasty are found, 
which shows the popularity of aromatic plants. 
During the Ming and Qing Dynasties, "Compendium of 
Materia Medica" by Li Shizhen divided aromatic plants 
into a separate article, introducing the functions of 56 
aromatic plants [2].  The selection of plants in classical 
Chinese gardens touches on aromatic plants.  
Dianchunxuan in the Garden of the Master of the Nets is 
famous for planting peony. The lingering garden's "Wen 
Mu Xixiang Xuan" and its Xuan Wai couplet "the strange 
stones are full of ancient beauty; the sweet-scented 
osmanthus will move thousands of mountains and 
autumn", both show the owner's love for aromatic 
plants  . 
2.2.2 Application status 
The incense making industry in Yunnan Province started 
early. Relying on the superior climate and geographical 
conditions, the incense making industry has flourished.  
The vetiver iris introduced from Italy has been carefully 
cultivated, and a new variety of vetiver iris, which is 
widely used in the beauty and fragrance industries, has 
been developed [9]. 
The application of aromatic plants in modern gardens is 
more comprehensive and abundant, and the acceleration 
of the modernization process also makes the application 
of aromatic plants more rapid.  In the form of application, 

specialized gardens, rehabilitation gardens, night gardens, 
etc. have appeared [10], such as the Peony Garden in 
Luoyang and the Shanghai Chenshan Botanical Garden 
for the Blind.  In the scope of application, it is 
increasingly used in large-scale outdoor scenery such as 
parks. 
In the middle and late 20th century, Xinjiang Yili planted 
a sea of lavender flowers to beautify the environment and 
at the same time promote the development of local tourism.  
Since then, my country's aromatic tourism has become an 
important aspect of the application of aromatic plants.  
For example, the Zihai Xiangdi Aromatic Garden in 
Miyun, Beijing, covers an area of nearly 300 acres and 
contains about 200 species of herbs. There are vanilla 
franchise stores, handicraft rooms and other recreational 
facilities in the park, forming a relatively complete vanilla 
tourism project. 
3 RESEARCH ON AROMATIC PLANTS IN 
GARDENS 
3.1 Related concepts 
3.1.1 Aromatic flowers 
The broad concept of flowers includes all herbs and 
woody plants with ornamental value.  This concept is 
extended. According to a broad perspective, aromatic 
flowers refer to plants that have both ornamental value and 
aromatic characteristics [11]. Both artificially cultivated 
and wild flowers belong to aromatic flowers. 
Taking perennial flowers as an example, torch flowers, 
astilbe, coreopsis (Coreopsis spp.), daylilies, and hosta all 
belong to the category of aromatic flowers. 
3.1.2 Aromatic landscape plants 
Landscape efficacy is an important function of aromatic 
plants in the application of gardens. Aromatic landscape 
plants are aromatic flowers suitable for landscape 
construction.  The author analyzed the habits, aromatic 
parts and landscape characteristics of aromatic plants, 
combined with existing literature [11-13], and summarized 
the following 10 commonly used aromatic landscape 
plants as shown in Table 1: 

Table 1 Commonly used aromatic landscape plants 
Serial 
number 

Middle name scientific name Plant habits Aromatic part Landscape characteristics 

1 wintersweet Chimonanthus 
praecox 

Deciduous shrubs flowers Solitary, clump planting, cut flowers, etc 

2 narcissus Chinese Narsissus Bulb flowers flowers Flowers, potted flower, bonsai, etc 
3 osmanthus Osmanthus fragrans Evergreen trees or 

shrubs 
flowers Potted plants, solitary planting, to plant, etc 

4 honeysuckle Lonicera japonica Half evergreen vine flowers Cover, vertical greening, etc 
5 jasmine Jasminum sambac Erect or scandent 

shrubs 
flowers Clump planting, potted plants, etc 

6 Rose 
geranium 

Pelargonium 
graveolens 

Perennial herbs or 
shrubs 

leaf  flowers, potted flower bed, etc 

7 lavender Lavandula 
pedunculata 

Evergreen and 
shrubs 

The whole 
plant 

Plant and flower border 

8 basil Ocimum basilicum Annual herb The whole 
plant 

Sightseeing garden and flowers habitat 
background, etc 

9 rosemary Rosmarinus 
officinalis 

Evergreen shrubs The whole 
plant 

Flower bed, fence, rock gardens, etc 

10 mint Mentha haplocalyx Perennial root herb The whole 
plant 

Flower beds, flower borders, etc 

3.2 Theoretical study of the application of 3.2 aromatic 
plants in gardens 

3.2.1 plant landscape theory 
Plant landscape is to point to in guarantee under the 
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premise of plant growth and its own state, using the 
principle of aesthetics, ecology and other individuals or 
groups of plants in artistic creation, so as to achieve the 
combination of natural beauty and science beauty a 
landscape.Plant is a carrier of garden space dynamic 
beauty, is the manifestation of the viability of the botanical 
garden, is the manifestation of the viability of the 
botanical garden, the lack of plant landscape is static, 
incomplete space. 
Aromatic plants because of its unique flavor, rich in color, 
is a good plant landscaping materials.As the garden of 
sweet scene research gradually thorough, people focus on 
garden space aroma is also increasing.The smell fragrant 
plant variety, with the sweet smell of pure and fresh, full-
bodied YaoXiang, quietly elegant tea and so on, And most 
for people to accept.Should give full play to the scent of 
aromatic plants in the landscape features, reasonable 
collocation, build sweet.Many fragrant plant color 
gorgeous, lavender purple, white, pink, red, purple peony, 
etc., have important role on rich garden scenery. 
3.2.2 garden esthetics theory 
Art, music and art are all forms of beauty, but only in a 
single touch.Garden aesthetics is its generality, namely, to 
bring the audience experience and feeling of beauty, 
difference between landscape aesthetic science, is a kind 
of aesthetic form of multi-sensory.The landscape plant, 
landscape, building, etc is a unified whole, deep in the 
people, will get set visual, hearing, smell, etc for the 
integration of multiple, appreciate the beauty of art, 
science, and the beauty of artistic conception of several 
kinds of aesthetic form. 
Aromatic plants of line, color, season equal to differ, stem, 
leaf, flower, fruit is each has its own characteristics.The 
seasonal landscape, for example, most of the plants 
flowering is not in the winter, in the winter garden 
landscape is relatively drab, such as Tai'an City park green 
space a winter flowering plants only[14] .Aromatic plants 
such as wintersweet, camellia(Camellia japonica 
L.)applicable to create a winter landscape, reflect the 
winter garden. 
3.2.3 landscape ecology principle 
Landscape ecology research in the garden plant and its 
surrounding environment, by studying the relationship 
between them, for the environment, ecological and other 
objective and scientific evaluation and repair, and to 
realize the harmonious symbiosis of plants and the 
environment. 
Due to the deterioration of the environment, reform 
environment, people continue to strengthen 
environmental protection consciousness, construction of 
ecological landscape concept also gradually become the 
mainstream.Ecological garden is not only a shallow green 
area in the level of increase, but the real realization of 
greening, landscaping, aromatization fusion [15].Aromatic 
plants is a good material for construction of ecological 
garden, its main color is green, also has the ornamental 
value of flower, fruit, to be able to bring visitors to the 
visual effect of rich colors.At the same time make different 
kinds of aroma, aromatization. 
Aromatic plants while the value is quite high, but also 

need to practice in the application of landscape ecology 
principle.If cannot be adapted to the environment, could 
backfire, unable to form landscape effect. 
3.3 aromatic plants in gardens application research 
3.3.1 the application principle of aromatic plants in 
gardens 
(1) the functional principles 
Aromatic plants in gardens mainly with beautify the 
environment, clean environment, maintaining ecological 
balance, and other functions.Before the application of 
aromatic plants, in guarantee under the premise of a 
certain function achieved, as far as possible a variety of 
functions.Such as, plant, waste plant aromatic plants 
configuration around the main consideration to purify the 
environment function, maximum limit to purify the air, 
improve the environment pollution;residential area, the 
people's park of fragrant plant configuration to beautify 
the environment as the main target, at the same time 
considering shade, landscape effect;ecological protection 
zones shall, geological parks, to maintain the ecological 
balance as a top priority, purification, give attention to two 
or morethings beautification function. 
(2) the principle of suitability 
Garden environment factors such as light, temperature and 
moisture on the state of fragrant plant growth and 
development.Before application, he shall make detailed 
investigation for the area, choose to meet the requirements 
of the growth of aromatic plants, with indigenous aromatic 
plants advisable, do adjust measures to local 
conditions.Garden in the view of the different time, 
different season change, requirement of fragrant plant 
species diversity and reasonable configuration, to meet the 
demand of the landscape. 
(3) long-term principle 
Garden is long-standing, aromatic plants in gardens 
should also realize the long-term development.By 
building a positive, stable plant community, on the one 
hand, to realize the diversity of landscape, on the other 
hand, realize the sustainable development of aromatic 
plants. 
3.3.2 rainfall distribution on 10-12 aromatic plants in 
gardens in the application form 
(1) solitary planting or avenue system 
In a more open space, the tree tall aromatic plants, like 
wintersweet, osmanthus flowers solitary, away from other 
plants, to show the physical beauty of the plants.Solitary 
of aromatic plants can play the role of guiding tour route, 
foil the surrounding scenery such as construction, 
combined with the environment.Presented fragrant plant 
cultivation, mainly used in park, building periphery, the 
water plant, etc.Such as sweet osmanthus can use do trees, 
low aromatic plants which grow plants, both to shade, can 
purify air again. 
(2) the flower bed 
Colour is gorgeous, and it can cut is the basic requirement 
of flower flower bed.Of aromatic plants can be used as a 
bed of flowers, such as Chinese rose, gardenia, 
honeysuckle, cooperate with the wintersweet, rosemary, 
such as resistance to cut flowers, perform a small scale. 
(3) the pot 
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For tiny areas, such as residential entrance, near the station, 
etc., can be an ornament, application of aromatic plants 
potted realize local landscape.Pot is easy to be mobile, 
flexible position, also can decorate at indoor, purify air, 
decorate space effect. 
(4) the fragrant gardens 
Create a vanilla gardens, clove fragrant plant species-
divided gardens such as gardens, may gather fragrant plant 
germplasm resources protection, on one hand, on the other 
hand according to the peculiar smell aromatic plants, build 
parks for the blind, the health care field. 
(5) flower or flowers 
Flower border is refers to the reference to the plant 
landscape of nature, human art processing and forming a 
form of garden plant arrangement.In the fragrant plant 
flowers habitat, such as mint, rosemary groundcover 
plants, tie-in and different types, different height of 
aromatic plants in natural crumb, Can build the flower 
border on the vision, and can build the sense of smell 
sweet.Also can form color delicate fragrant plant, such as 
rose, lavender, sage scale planting, a group of beautiful 
flowers. 
4 AROMATIC PLANTS APPLICATION 
PROSPECT ANALYSIS 
4.1 the problems and solutions 
4.4.1 support r&d 
At present, the colleges and universities and research 
institute is the backbone of the plant scientific research.In 
the research of output at the same time, there is also a lack 
of research funding, scientific research personnel 
problems such as lack of in-depth study of the power.And 
explore the mechanism of growth and reproduction of 
aromatic plants is of great significance, is the foundation 
of subsequent different types of applications.For this 
series of problems, the state and relevant departments 
should support the research of aromatic plants in 
China.Attention to the cultivation of professional talents, 
and strive to create several high, fine, high quality r&d 
team;to ensure the scientific research investment, 
scientific equipment, instruments, laboratories and other 
infrastructure required for updates, to ensure the supply of 
hardware facilities;at the same time, encourage enterprises 
into scientific research, to the enterprise engaged in r&d 
work to give policy support, And give praise to the 
remarkable achievements of enterprise, fully arouse the 
enthusiasm of enterprise development. 
4.1.2 plant protection 
Although the national consciousness of the protection of 
rare and precious germplasm resources gradually 
increases, but the fragrant plant industry protection 
mechanism is not sound, has the problem of excessive 
development.Should be aimed at specific plant resources 
of in situ protection, especially rare and unique resources 
in our country, prohibit excessive development.New 
species of fragrant plant protection and plant protection 
urgently needs to solve the problem.With the deepening of 
the whole society awareness of intellectual property rights, 
the state intellectual property office also introduced a 
corresponding solution to guarantee citizens' intellectual 
property rights, including the protection methods of new 

varieties of plants, however, are still exists for new 
varieties of dispute over the ownership and interests, the 
better way to solve this problem is one of the legislation, 
or a related guidance documents, ensure the r&d staff of 
the patent right at the same time, arouse the enthusiasm of 
personnel, promote the benign development of industry. 
4.1.3 the reasonable configuration 
The application of aromatic plants in gardens is now more 
widely, but the single plant collocation is not reasonable, 
varieties, ignoring the landscape function, and many other 
problems.Aromatic plants is not the only factor in the 
botanical garden in highlight its aromaticity, realizes the 
sweet scene at the same time, aromatic plants and rocks, 
water body, architecture, a combination of elements such 
as other plants, in order to realize the garden landscape 
features, increase the landscape continuity, improve 
landscape effect, but is not only the unilateral of aromatic 
plants. 
Beside the water reserve green concentration plant 
aromatic plants, plant vigor and contrast to calm water, 
giving people multi-level rich feelings, which can also use 
the form of planter is dispersed configuration.It also can 
use planter is dispersed in the form of configuration, 
aromatic plants are reflected in the water, water rich color. 
4.1.4 to strengthen management 
Aromatic plants has a wide application range, can be used 
in landscape construction, spices different industries such 
as manufacturing, beauty, travel, but, various industries on 
the application of aromatic plants mostly poor regulation, 
management is lax.In landscape construction, for example, 
should strengthen the later maintenance and management 
of landscape, conditional area the fragrant plant can be put 
on record, and establish a system, scientific management 
system.At the same time, improve the public's perception 
of aromatic plants, promote the important role of aromatic 
plants, guide the masses to participate in the appreciation, 
maintenance and management in the way of aromatic 
plants. 
4.2 development trend 
4.2.1 fragrance garden 
Current has started the practice of the application of 
aromatic plants in gardens, but as an entourage of, more 
than low aromatic plants and not well reflected in the 
landscape construction.With the development of material 
civilization, spiritual civilization, configuration of garden 
plants in the garden are updated and produce new change, 
aromatic gardens, flowers are in the form of 
lessons.Fragrant plant itself is the scene, beautify the 
environment, protect the ecological functions concurrently, 
fragrant smell, improve the environment quality of unique 
advantages make the landscape function. Large-scale 
fragrant garden is an important trend for the future 
application of aromatic plants. 
4.2.2 innovative applications 
If you want to make of aromatic plants, which must be to 
search for its innovative applications in different 
fields.Several studies have shown that bargh denier sage 
part such as secretion of fragrant plant aromatic volatile 
substances have the function of the disinfection 
sterilization, using the mature and advanced modern 
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extraction technology to refine effective substance, 
applied in the field, disinfectants, insecticides made high 
safety, without chemicals.Beside the strawberry planting 
herbs can effectively avoid the diseases and insect pests, 
suitable for different plants of aromatic plants insect 
repellents more widen the application range of aromatic 
plants.Traditional Chinese medicine thinks, the fragrance 
with calm the nerves, improve memory function.Using 
this feature, explore its health care, relieve pressure, 
enhance memory, and other forms of innovative 
applications. 
4.2.3Holdings of local 
Every country and every region has its own unique 
aromatic plant species, they create a variety of fragrant 
plant culture.Pursue local characteristics has gradually 
become the mainstream of garden construction, exert the 
local characteristics of aromatic plants is undoubtedly one 
of the developing direction. 
Guadalupe Carrillo - Galvan, etc by analyzing the 
interview data, the way such as cultivation experiments 
from national botany, guadalupe Carrillo - Galvan, etc by 
analyzing the interview data, the way such as cultivation 
experiments from national botany.Using the advanced and 
scientific analysis method to Mexico to study the 
traditional aromatic plants, heal disease, tranquilize mind, 
is beneficial to exploit its role of [16].Guilin local 
characteristic, the application of osmanthus embodies the 
cultural uniqueness of guilin.Such as used as street trees, 
build sweet osmanthus gardens, osmanthus flowers as the 
main plant to plant a variety of applications such as in 
front of the park, the courtyard in the form [17], the 
application of osmanthus coordinated with the city culture, 
the natural scenery, will become the guilin city business 
card, reveal guilin unique image of the city. 
5. CONCLUSION 
To sum up, the application of aromatic plants at home and 
abroad has a long history and rich aromatic plant resources, 
in landscape gardening and system incense industry and 
other fields of applied research, the application scope 
expanding gradually and broad application prospect. 
Aromatic plants should be emphasized in the future 
development of research, development, protection and 
management work, to do reasonable configuration, make, 
and explore its application in other areas of innovation, to 
build a harmonious ecological environment, in order to 
meet the demand of people's aesthetic and life. 
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Abstract: Coal is one of the important energy sources in 
China, and forecasting future coal prices can provide 
better suggestions for the development of coal market. In 
order to better predict coal prices in China, firstly, we 
introduce seven variables: raw coal production, coal 
imports, coal exports, consumer price index, macro major 
raw material inventory index, international oil price and 
national railroad freight volume, and use gray correlation 
method to study the degree of influence of the seven 
variables on coal prices. Secondly, based on the BP neural 
network model to predict the price of coal in the next 6 
months, the trend of coal price changes in the future is 
studied. Finally, based on the model prediction results, 
relevant suggestions are made for the development of coal 
industry. 
Keywords: Coal Price; Gray Correlation Analysis; BP 
Neural Network; Prediction. 
 
1 REVIEW OF THE LITERATURE 
China is an "oil-poor, gas-poor, coal-rich" country, and 
this natural resource characteristic determines that coal 
will occupy a dominant position in China's energy 
production and consumption for a long time. As of 2018, 
China's identified coal resources storage capacity is 1, 708, 
573 million tons, an increase of 2.5% year-on-year, and 
the available storage capacity accounts for 11.67% of the 
world's coal storage capacity, ranking third in the world, 
and the annual coal production accounts for more than 35% 
of the world. At the same time, as the world's largest and 
most populous developing country, China's demand for 
fossil energy is also far greater than most countries in the 
world. Now is in a critical period of China's socialist cause 
development, by the impact of the new crown pneumonia 
epidemic, the national economic growth rate slowed down, 
at this time through the coal industry to promote the 
national economic development is very important, and 
coal prices are one of the important indicators affecting 
the coal market. The price of coal in China is influenced 
by many factors, such as: domestic coal production, coal 
demand, coal substitute prices, international coal prices, 
etc. The coal price reflects both the supply and demand 
situation of China's coal market, and also the stability of 
our national economy. Therefore, in this special period, it 
is extremely important to study the influencing factors of 
coal prices and predict the future coal prices for the 
development of coal industry. 
Coal prices are influenced by both the supply side and the 

demand side of coal. An increase in demand leads to an 
oversupply and coal prices will rise. In order to make an 
accurate forecast of coal prices, it is necessary to analyze 
the factors that affect coal prices. In the analysis of coal 
price influencing factors, Lyu Song [1] (2007) divided the 
factors influencing coal price into three levels through 
ISM analysis, the first level of causes is the supply of coal, 
the prices of upstream and downstream products and the 
import and export volume of coal, the second level of 
causes is the market demand of coal, the transportation 
cost of coal and the inventory of coal, and the third level 
of causes is the production cost of coal and the 
international coal price; Ding et al. [2] (2011) analyzed the 
impact of the social fixed asset investment index, GDP 
growth index, coal supply growth index, coal demand 
growth index and coal cost index on coal prices through 
three levels: macro, meso and micro; Yuan Qiugui et al [3] 
(2009) started from the perspective of downstream 
industries of coal industry, and analyzed the impact of 
thermal power generation, steel production, high energy-
consuming products such as copper and aluminum and 
coal chemical industry, pointing out that coal price 
decreases with the decrease of product prices in 
downstream industries; Zhang Tonggong et al [4] (2018) 
concluded through regression analysis that coal price is 
negatively correlated with coal production and coal export 
volume, and positively correlated with steel production, 
U.S. oil price, and coal import volume. Through the study 
of the above-mentioned literature and the search of related 
information, this paper takes the price of power coal at 
Qinhuangdao port as an example, combines the historical 
data of power coal at Qinhuangdao port from May 2019 
to December 2019, and uses the gray correlation method 
to investigate the effects of raw coal production, coal 
imports, coal exports, consumer price index, macroscopic 
major raw material inventory index, international oil 
prices, and national railroad The seven influencing factors, 
namely, coal production, coal import, coal export, 
consumer price index, macroscopic major raw material 
inventory index, international oil price, and national 
railway freight volume, are ranked in order of their 
influence on coal price. The future price of power coal at 
Qinhuangdao port under the input of the seven influencing 
factors is then derived using Matlab software by 
combining the BP neural network model. 
2 STUDY OF COAL PRICE INFLUENCING FACTORS 
BY GREY CORRELATION ANALYSIS 



50  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 

2.1 GRAY CORRELATION ANALYSIS 
Gray correlation analysis is a method to measure the 
degree of correlation between factors based on the degree 
of similarity or dissimilarity of the development trend 
between each factor. If the trend of development and 
change of two factors is consistent, i.e., the degree of 
synchronous change is high, the degree of association 
between them is high; conversely, it is low. In this paper, 
the gray correlation degree is used to describe the 
relationship between the strength and size of each factor, 
etc. The specific steps are as follows. 
(1) Establish the analysis index system according to the 
purpose of analysis 
The specific analysis purpose of gray correlation analysis 
can be divided into reference series and comparison series. 
The reference series reflects the characteristics of the 
research object, and the comparison series is a series 
composed of influencing factors. In the gray correlation 
analysis model of this paper, the price of Qinhuangdao 
power coal is the reference series, and the national railroad 
freight volume, raw coal production, consumer price 
index, international oil price, coal export volume, macro 
main raw material inventory index and coal import 
volume are the comparison series. 
(2) Determining the reference series 
The reference series should be a value that is ideally 
comparable to the standard. To unify the indicators, the 
data needs to be dimensionless and usually needs to be 
standardized. 
(3) Find the absolute difference of the sequence 
The difference between the standardized sequence and the 
original sequence is calculated and taken as the absolute 
value, and the maximum and minimum differences of each 
sequence are calculated, which can be expressed by the 
following equation. 
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(4) Calculation of correlation coefficients 
The correlation coefficient is the value of the degree of 
correlation between the comparison series and the 
reference series at each moment, and the correlation 
coefficients of each moment are averaged together as a 
quantitative representation of the degree of correlation 
between the comparison series and the reference series, 
and the correlation coefficients of the corresponding 
elements of each comparison series and the reference 

series )(kiδ  are calculated separately. 
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Where )(kiδ  denotes the degree of correlation between 
the reference sequence and the first sequence of the 

comparison sequence at a certain moment; ），（ 10∈ρ   is 
the resolution coefficient, the smaller its value, the greater 

the resolution ability, usually taken as 0.5. 
(5) Calculation of gray correlation degree 
The mean values of the correlation coefficients between 
each of its indicators and the corresponding elements of 
the reference series are calculated separately for the 
comparison series to reflect the correlation between each 
evaluation object and the reference series, and are called 
the correlation degree, and are noted as. 
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𝑟𝑟𝑖𝑖 is the gray correlation of the comparison series to the 
reference series. The closer the value of 𝑟𝑟𝑖𝑖 is to 1, the 
better the correlation is. 
(6) The results of the analysis are based on the correlation 
of each comparative series. 
2.2 EMPIRICAL ANALYSIS 
Considering that the price of coal is not only influenced 
by the production of raw coal, coal imports and coal 
exports, but also related to the consumption situation of 
residents, macroeconomic factors, prices of substitutes 
and coal demand of downstream enterprises [5], this paper 
uses the consumer price index to represent the 
consumption situation of residents, the macroscopic 
inventory index of major raw materials to indicate the 
influence of macroeconomic factors, international oil 
prices to represent the substitution variables, and 
downstream enterprise coal demand is represented by 
national railroad freight volume. Combining the monthly 
data from China Coal Resources Network and the 
National Statistical Data Application Support System, a 
total of eight months from May 2019 to December 2019 
are selected for analysis. The specific data are shown in 
Table 1, where Y denotes the average price (yuan/ton), X1 
denotes raw coal production (million tons), X2 denotes 
coal imports (million tons), X3 denotes coal exports 
(million tons), X4 denotes the consumer price index 
(chain CPI/%); X5 denotes the macroscopic main raw 
material inventory index (%), X6 denotes the international 
oil price (Brent/USD/barrel), X7 denotes the national rail 
freight volume (million tons). 
According to the results in Table 2, it can be seen that the 
magnitude of the influence of each factor on the price of 
Qinhuangdao power coal can be ranked as national 
railway freight volume, raw coal production, consumer 
price index, international oil price, coal export volume, 
macro major raw material inventory index and coal import 
volume. The national railroad freight volume has the 
largest correlation with the price of Qinhuangdao port 
power coal, and its correlation, which means that the 
national railroad freight volume has the largest influence 
on Qinhuangdao port power coal, and the increase of 
national railroad freight volume increases the coal 
transportation volume, which in turn leads to the increase 
of coal demand and finally makes the price of 
Qinhuangdao port power coal increase. Therefore, the 
demand for coal from downstream enterprises of power 
coal at Qinhuangdao port has the highest impact on the 
price of coal. Next, the correlation between raw coal 
production and the price of power coal at Qinhuangdao 



International Journal of Computational and Engineering Vol.6 No.3 2021  51 

ACADEMIC PUBLISHING HOUSE 

port, ranked second. Meanwhile, the correlation between 
international oil price and Qinhuangdao port power coal 
price is also higher, which shows that the price of coal 
substitutes has a greater degree of influence on 

Qinhuangdao port power coal price. When the price of 
coal substitutes, such as oil, increases, people will choose 
coal excessively under the premise of satisfying their own 
utility, and vice versa. price is also more influential. 

Table 1 Data related to coal price influencing factors 
Indicators Y X1 X2 X3 X4 X5 X6 X7 
May 611.875 312.394 2746.7 31.9 100.04 47.4 70.99 361.9311 
June 597.5 333.335 2709.8 33.2 99.89 48.2 61.76 354.2567 
July 600.0 322.227 3288.5 66.2 100.41 48.0 66.19 367.7965 
August 586.0 316.02 3295.2 34.1 100.72 47.5 58.35 360.4422 
September 586.5 324.141 3028.8 23.8 100.88 47.6 62.71 362.0759 
October 577.5 324.868 2568.5 34.0 100.89 47.4 58.90 386.5476 
November 554.5 334.057 2078.1 79.2 100.36 47.8 58.90 383.6659 
December 552.5 331.742 277.2 67.5 100.00 47.2 58.90 392.0911 

Table 2 Calculation results of correlation degree 
Relevance X1 X2 X3 X4 X5 X6 X7 
Results 0.8265 0.4279 0.6986 0.7193 0.6985 0.7045 0.8543 
Sorting 2 7 5 3 6 4 1 

3 BP NEURAL NETWORK BASED COAL PRICE 
PREDICTION 
After gray correlation analysis, it is concluded that the 
price of coal is related to seven main influencing factors 
such as raw coal production, coal import and coal export. 
Based on these influencing factors combined with the 
historical data of power coal price in Qinhuangdao port, 
this paper forecasts the price of power coal in 
Qinhuangdao port for the next 6 months by BP neural 
network model. 
3.1 BP NEURAL NETWORK MODEL 
BP neural network is a multilayer feedforward network 
trained by error back propagation algorithm, and its 
computation process consists of forward and backward 
computation process, and its algorithm is called BP 
algorithm. Its basic idea is the gradient descent method, 
which uses the gradient search technique in order to 
minimize the mean squared error between the actual 
output value and the desired output value of the network. 
The BP network model topology includes input layer, 
hidden layer and output layer. 
The BP neural network is divided into two processes: 
forward propagation of the signal and backward 
propagation of the error. In a BP neural network, a single 
sample has one input and one output, and there are usually 
several hidden layers between the input and output layers. 
Let the number of nodes in the hidden layer be the number 
of nodes in the hidden layer and the adjustment constant 
between 1 and 10, then the number of nodes in the hidden 
layer is: . The output is obtained by inputting training 
samples, setting weights and thresholds, estimating the 
error of each layer in turn forward, and then modifying the 
weights and thresholds, training again, and calculating the 
error. The two processes are repeated, and the network 
stops training when the error of the output reaches the set 
criteria or the number of iterations exceeds the set value, 
and the computational flow is shown in Figure 1 below. 

 
Figure 1: BP neural network calculation process. 

Let the weights between the nodes i  and the nodes j  be 
ijw  , and the threshold of the nodes j  be jb  , and the 

output value of each node be jx  , f  is usually the 
activation function, then the forward propagation process 
of the signal is calculated as follows. 
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 Usually in BP neural network models, the back-
propagation of errors is more complicated, assuming that 
the output layer results in, then the back-propagation error 
function is: 
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3.2 BP NEURAL NETWORK MODEL TO PREDICT 
PRICE 
Through the BP neural network model, the price of power 
coal at Qinhuangdao port is used as the output variable, 
and seven main influencing factors, such as raw coal 
production, coal import and coal export, identified by gray 
correlation analysis, are used as input variables, and the 
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results of the network training are shown in Figure 2. 

 

Figure 2: BP neural network training results graph. 
As can be seen from Figure 2, the network reached 
convergence after three training sessions, at which time 
the error was 0.000285, which met the requirements of the 
network error setting. After 10 randomly selected data 
were compared with the real data, the comparison results 
are shown in Table 3. 
From Table 3, it can be seen that the predicted price of 
power coal at Qinhuangdao port is close to the true value, 
and the absolute residual values of the two are small, 
which indicates the high accuracy of the predicted value 
[6].The high accuracy of BP neural network for coal price 
prediction proves the feasibility of further prediction. In 
this paper, BP neural network was used to predict the coal 
price data for six months in 2020, and the prediction 
results are shown in Table 4. 

Table 3: Comparison of actual and forecasted power coal prices at Qinhuangdao Port. 
True Value 597.5 600 744.1667 687.5 638 603.125 663 725 627 554.5 
Predicted Value 678.492 597.107 667.251 642.674 607.273 622.982 567.888 663.681 597.402 606.823 
Absolute Residuals 0.1356 0.0048 0.1034 0.0652 0.0482 0.0329 0.1435 0.0846 0.0472 0.0944 

Table 4: Qinhuangdao Power Coal Forecast Price Table. 
Month July 2020 August 2020 September 2020 October 2020 November 2020 December 2020 
Predicted price(Yuan/ton) 482.3747 492.7857 458.8978 527.4625 464.635 480.93 

The forecast results show that the coal price from July 
2020 to December 2020 has a small decrease compared to 
the previous coal price. 2020 is a more special year, and 
the future coal price may be decreased by a certain extent 
due to the epidemic. The epidemic has hit various 
industries in China, economic development has been 
hampered to some extent, energy demand has decreased 
and coal sales are in a downward trend. New crown 
pneumonia epidemic spread in the world, not only 
domestic coal mining, sales and other business will be 
stalled, the import and export of coal will also be reduced 
accordingly. In response to this situation, the relevant 
departments should pay great attention to the situation and 
find countermeasures suitable for the current economic 
situation as soon as possible to tide over the difficulties. 
4 CONCLUSIONS AND RECOMMENDATIONS 
4.1 CONCLUSION 
In this paper, the factors affecting coal prices were first 
analyzed using the gray correlation method, and the model 
results showed that the ranking of the size of the 
influencing factors according to the correlation degree 
was obtained as national railroad freight volume, raw coal 
production, consumer price index, international oil price, 
coal export volume, macro major raw material inventory 
index and coal import volume. Subsequently, BP neural 
network analysis was established using Matlab software 
to input seven influencing factors, and the final output 
prices were obtained through machine iteration and 
training. The residuals between the output predicted price 
and the actual price conclude that the model has high 
prediction accuracy for coal prices. Finally, the data of 
relevant variables are input for prediction to give the coal 
price prediction for the next 6 months, and suggestions are 
made for the future coal market in China in response to the 
prediction results. 

4.2 RECOMMENDATIONS 
According to the price theory of western economics, the 
relative stability of prices in a country is of great 
importance for the smooth development of society. When 
prices are unstable, it will lead to uneven market 
distribution and uneven resource allocation, and the 
market will lose a lot of potential opportunities in the 
process from an unbalanced state to a balanced 
development state, thus invariably increasing costs and 
reducing direct profits [7]. As an important fossil energy 
source in China, coal has been in a leading position in 
China's energy pattern for a long time, and the relative 
stability of coal prices coal prices not only directly ensures 
the future smooth development of the coal market, but also 
indirectly improves the development rate of the national 
economy. Therefore, the long-term development of the 
coal market requires the government to take reasonable 
measures and pay more attention to the model output, we 
put forward the following recommendations. 
First, through the results of gray correlation analysis 
method we can see that the national railroad freight 
volume has the greatest correlation with the price of power 
coal at Qinhuangdao port, and its correlation degree is 

8543.07 =r  , which shows that the national railroad 
freight volume has the greatest influence on power coal at 
Qinhuangdao port. From the relationship between supply 
and demand, it can be seen that when the supply of coal 
increases, it will lead to the increase of national railway 
freight volume, and the phenomenon of supply exceeds 
demand, and the excessive surplus of coal eventually leads 
to the decrease of coal price. Therefore, government 
departments should grasp the degree of coal mining and 
the amount of coal transported to the outside world. At the 
same time, the government should focus on the 
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optimization of the coal industry chain to realize the 
value-added of its own products. Although coal is one of 
the main energy sources for economic development, its 
pollution level is relatively high and its efficiency 
utilization rate is relatively low. With the continuous 
promotion of sustainable development strategy and the 
gradual improvement of new energy technology, China's 
coal industry is in the stage of development strain. 
Therefore, if the coal industry is to continue to occupy a 
dominant position in the future economic development, 
the government needs to optimize the coal industry chain, 
promote coal to more fields, increase the added value of 
products, promote coal to the field of biochemical 
physical research, achieve product diversification, and 
promote the role of coal development [8]. 
Second, from the production of raw coal, with the 
development of mining technology, the production of raw 
coal has gradually increased, but the utilization rate of raw 
coal in China is low, compared to the high utilization rate 
of developed countries, China's coal utilization rate is only 
70.6%. Therefore, the government needs to actively 
promote the transformation and upgrading of the coal 
industry to the medical industry, service industry, etc. to 
improve the utilization rate of coal. Second, it can also 
cooperate with foreign countries to increase the export of 
raw coal. As a major coal energy country, China plays a 
vital role in international energy provision, and can 
increase the establishment of coal ports, expand the scale 
of ports, and thus increase the export of raw coal. 
Third, for such alternatives as oil and natural gas, oil and 
other alternatives as a competitive product of coal, 
consumers will prefer a product with higher utility, 
relatively lower price and higher value under the premise 
of satisfying their own utility. Therefore, to make the 
general public increase their expectations of coal purchase, 
we need to make the value of coal become higher and the 
price relatively lower. Relevant governments need to 
increase investment in coal technology, increase scientific 
and technological innovation, develop green high 
technology, attract talents, and reduce costs while 
maximizing the energy use of coal and optimizing 
resource allocation [9]. 
Fourth, increase cooperation to achieve win-win 
development. Below the coal industry there are industries 
such as iron and steel, electric power, etc. In order to 
promote the development of the coal industry, it is 
possible to establish direct and close cooperation with 
industries such as iron and steel, electric power, etc., to 
reduce economic losses caused by indirect links. Improve 
production efficiency and promote coal and other 
enterprises to take the high-end route. 
Fifth, the coal industry is a basic energy industry, and all 
walks of life are closely related. Affected by the new 
crown pneumonia epidemic in 2020, China's coal imports 
dropped significantly, coal prices fluctuated greatly, and 
the national economy was affected. In order to maintain 
the relative stability of coal prices, the government should 
actively guide coal employees to return to work as well as 

coal enterprises to resume production, and help small and 
medium-sized coal enterprises to tide over the financial 
difficulties through financial means. Secondly, the 
relevant departments should take protective measures at 
the ports of imported coal to avoid infection and gradually 
resume the import and export of coal. 
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Abstract: Small and medium-sized enterprises 
( SMEs ) are important loan objects for commercial 
banks. The assessment of credit risk is an important 
basis for banks to formulate credit strategies. Two 
first-level indicators, corporate reputation and 
corporate strength, and seven second-level indicators 
are selected to determine the weight by using the 
mean variance weighting method to establish the 
corporate credit risk assessment model. According to 
the evaluation results, enterprises are classified, and 
the credit strategy optimization model is established 
considering the relationship among annual interest 
rate, loan amount and turnover rate. Use EXCEL, 
MATLAB and so on to programme. Taking the novel 
coronavirus epidemic as an example, considering the 
impact of emergencies on the economic benefits of 
different industries, an algebraic model of credit 
strategy adjustment is established to adjust the loan 
amount of enterprises in various industries. 
Key words: Credit Risk Quantification; Credit 
Strategy; Mean Variance Weighting Method; Matlab 
 
1. INTRODUCTION 
Bank credit behavior of enterprises need to consider a 
variety of risk factors, such as: credit policy, information 
of enterprise transaction notes, influence of upstream and 
downstream enterprises, reputation, etc. Banks often 
establish credit risk assessment model according to the 
strength and reputation of small and medium-sized 
enterprises, to evaluate the credit risk of enterprises, to 
determine whether lending and loan amount, interest rate 
and duration of credit strategy. Therefore, the 
establishment of enterprise credit risk assessment model 
and bank credit strategy model is important and valuable. 
In recent years, many scholars have studied the enterprise 
credit risk assessment. Wiginton first applied Logistic 
Regression Model to enterprise credit evaluation[1]. Mi 
Zhongchun established the Logit Regression Model of 
information to evaluate the non-financial index 
information and financial index respectively[2]. Wang 
Shuai constructed a multi-level fuzzy comprehensive 
evaluation model for credit risk assessment of 
SMEs[3].Bai Yu based on Analytic Hierarchy Process, the 
establishment of enterprise credit risk quantitative model. 
Deng Bai 's company adopts Delphi Method, writes Deng 
's code, and carries on the credit level to the small and 

medium-sized enterprise[4]. Bai et al. used AHP to 
propose a quantitative model of corporate credit risk[5]. 
The above model requires expert scoring. The actual 
operation is difficult and subjective, and the comments are 
often vague. To solve this problem, Aleksandra et al. 
proposed an evaluation criterion for commonly used 
imprecise phrases[6]. In order to avoid the phenomenon 
of non-normal distribution of financial ratios, Huo 
Yuanyuan uses the nonlinear regression method of Probit 
model to evaluate the credit risk of listed manufacturing 
enterprises.  In addition, neural networks have been 
gradually applied to the credit research of SMEs[7]. Zhou 
Sihua compares and analyzes four MLP neural network 
algorithms, three parameter-based classification methods 
and one decision vector machine, and thinks that the MLP 
based on BFGS Quasi-Newton training algorithm is the 
best[8]. Qian Hui uses Principal Component Analysis to 
eliminate repeated information, and then uses BP neural 
network to evaluate the reliability of small and medium-
sized enterprises, which improves the accuracy of the 
results[9]. It benefits the bank to predict the credit risk. 
Yang Weiyi constructed a Bayesian neural network fitting 
model and conducted an empirical study on enterprise 
rating[10]. Existing research has made contributions to the 
research on credit risk assessment models and methods of 
SMEs. 
Different scholars select indicators from different 
perspectives and establish evaluation models.  Wang 
Jiachen et al. calculated the company's profit margin and 
the stability of supply and demand, combined with the 
company’s reputation level and whether default to 
establish a regression model, but the index selection is 
relatively one-sided[11]. Huang Zhou et al. used Principal 
Component Analysis to establish the evaluation model, 
and considered COVID-19 to improve the adaptability of 
the model. However, because only five indicators are 
selected, extracting principal components may lose 
important information[12]. Zhang Peijun selected four 
financial indicators and six non-financial indicators, using 
Fuzzy Analytic Hierarchy Process to establish evaluation 
model[13]. According to six risk factors, Song Yuxuan 
determined 17 indicators, which are more comprehensive 
than previous studies[14]. But there are few studies on 
credit strategy model based on evaluation model and 
empirical results. 
This paper set the strength of small and medium-sized 
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enterprises, corporate reputation as the first-level 
indicators, profit stability, profit average growth rate, 
annual average liquidity, annual average tax sum, invoice 
average scrap rate and reputation level, whether default as 
secondary indicators. Based on the Mean Variance 
Weighting Method, a credit risk assessment model is 
established for empirical analysis.  According to the 
results of the classification of enterprises, the interest rate 
as the objective function, considering the relationship 
between annual interest rate and loan amount, loss rate, 
credit strategy model is established. Finally, taking the 
novel coronavirus epidemic as an example, considering 
the impact of emergencies on the economic benefits of 
different industries, an algebraic model of credit strategy 
adjustment is established. It aims to provide reference for 
banks to formulate credit strategies. 
2. DATA SOURCE, PREPROCESSING AND 
MODEL HYPOTHESIS 
2.1 DATA SOURCE AND PREPROCESSING 
2.1.1 DATA AND ITS SOURCE 
In this paper, the relevant data of 123 enterprises with 
credit records, 302 enterprises without credit records and 
the statistical data of the relationship between loan interest 
rate and customer churn rate in 2019 are derived from the 
annex of the Problem C of the National College Students 
Mathematical Modeling Competition ( CUMCM ) in the 
2020 Higher Education Cup. 
The absolute and year-on-year GDP growth rate of China 
's major industries in the first quarter of 2017-2020 comes 
from the official website of the National Bureau of 
Statistics and the Chinese government network. 
2.1.2 DATA PREPROCESSING 
Matlab software is used to calculate the average invoice 
scrap rate and annual average liquidity of each enterprise. 
As an indicator, Bayesian discriminant method is used to 
determine the credit level and default of 302 enterprises 
with the relevant data of 123 enterprises with credit 
records as the training set. 
Use Matlab to calculate the average invoice scrap rate and 
annual average liquidity of each enterprise, as an indicator. 
Use Bayes Discrimination to determine the credit level 
and default of 302 enterprises with the relevant data of 123 
enterprises with credit records as the training set. 
2.2 MODEL HYPOTHESIS 
Hypothesis1: Suppose the credit risk value of A, B, C, D 
level enterprises meet the normal distribution. 
Hypothesis2: Suppose that the reputation level and 
whether default are equally important, and the correlation 
is small. 
Hypothesis3: Enterprises use all the loan amount. 
3 CREDIT RISK ASSESSMENT MODEL 
3.1 RESEARCH METHOD 
Credit risk is mainly determined by the reputation and the 
strength of small and medium-sized enterprises. This 
paper establishes a credit index model based on enterprise 
reputation coefficient and strength value: 

=1-η µν  (1) 
Among them, η  is credit risk index, µ   is credit 
coefficient, v is strength value. The high credit risk index 
indicates that the loan to the enterprise has high risk. 

3.1.1 CREDIT COEFFICIENT CALCULATION 
The main indicators of the credibit coefficient, reputation 
level, whether default are set to ai, bi. a1, a2, a3, a4 
respectively refers to the credibility of A, B, C, D four 
grades, b1, b2 respectively refers to not default and default. 
Use the credit level risk coefficient in the traditional loan 
risk method. ai=(1.0, 0.8, 0.6, 0.4);bi=(1.0, 0.5) [15]. 
Establish reputation coefficient model: 

=a i ibµ  (2) 

3.1.2 CALCULATING STRENGTH VALUE 
The strength of enterprise is mainly reflected by the 
information of enterprise transaction notes. From the 
perspective of bank credit, this paper comprehensively 
considers the risk factors such as enterprise operation 
status, enterprise profit level, enterprise scale and 
enterprise development potential, and puts forward five 
indicators: stability of profit, average profit growth rate, 
annual average current capital and annual average tax sum, 
and invoice scrap rate, to comprehensively reflect the 
strength of enterprise (Table 2). 
Table 2 Enterprise Strength Index and Its Meaning 

Indicators Symbol The meaning of indicators 
Stability of Profit  α  Reflect the probability of default. 
Growth Rate of 
Average Profit  β  Reflect the potential of developing 

Current Capital of 
Annual Average  

χ  Reflect debt repayment ability from 
the perspective of enterprise scale 

Sum of Annual 
Average Tax  δ  Reflect the scale and operation of 

enterprises 

Invoice Scrap Rate  ε  Reflect the stability of transaction 
success and operation of enterprises 

This paper first processes the data of the input invoice 
information and the sales invoice information. With the 
help of Excel, calculate the total amount, ci, total tax, ei, 
and the total number of invalid invoices, ui, of input in 
each company respectively; the total amount of sales, di, 
total tax, li, and the total number of invalid invoices, vi, of 
output in each company; the total number of import and 
sales invoices, T. Then calculate the profits of m 
companies from the fourth quarter of 2016 to the first 
quarter of 2020, 14,)( =× nx nmij . 
⑴ Calculation of four indicators for each company 
Table 3 Formulas of Four Indicators  
Indicator Formula Number 

Stability 
of Profit 

( )
214

12 = , 1,2... 1,2...14.
1

iij
j

i

x x
i m j

n
α =

−
= =

−

∑
；  

(3) 

Growth 
Rate of 
Average 
Profit 

14
, 1

1

1= , 1,2... ; 1,2...14.
14

i j ij
i

j ij

x x
i m j

x
β +

=

−
= =∑  (4) 

Current 
Capital of 
Annual 
Average 

, 1,2..., .
3.5
i id c i mχ −

= =  (5) 

Sum of 
Annual 
Average 
Tax 

= , 1,2... .i il e i mδ − =  
(6) 

Invoice 
Scrap Rate = i iu v

T
ε −

 (7) 

According to formulation (3)-(7), use Matlab to calculate 
the results. Calculate Spearman Correlation Coefficient. 
Analyze the correlation of these five indicators. If most 
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indicators are not related to each other, continue. 
⑵ Mean variance weighting 
Set indicators of assessing the strength of enterprises as y1, 
y2, …, yn, respectively, ( )ij m ny × . 
①Elimination dimension 
Normalize cost indicator (α ): 

1 2

1 2 2

max{ , ,..., }
max{ , ,..., } min{ , ,... }

j j nj ij
ij

j j nj j j nj

y y y y
v

y y y y y y
−

=
−

 (8) 

Normalize functional indicator ( β , χ , δ , ε ): 

1 2

2 1 2

min{ , ,..., }
max{ , ,... } min{ , ,..., }

ij j j nj
ij

ij j nj j j nj

x y y y
v

y y y y y y
−

=
−

 (9) 

②calculate the mean value of each indicator 

1

1 m

j ij
i

Y y
n =

= ∑  (10) 

③calculate the mean square deviation of each indicator  

2

1
( )

m

jj ij
i

y Yσ
=

= −∑  (11) 

④calculate the weight of each indicator  

1

j
j n

j
j

σ
φ

φ
=

=

∑
 (12) 

Taking 123 enterprises and 302 enterprises as data sources, 
use Matlab to calculate the weight of five indicators (

Table 4). The coefficients of Invoice Scrap Rate and the 
Growth Rate of Average Profit are zero, which are not 
factors affecting the strength value. Among the other three 

indicators, Current Capital of Annual Average account for 
the largest proportion and play an important role in 
measuring the strength of enterprises. 

Table 4 The Weight of Each Indicator of Enterprises’ strength value 
indicator Stability of 

Profit 
Invoice Scrap 
Rate 

Growth Rate of Average 
Profit 

Current Capital of Annual 
Average 

Sum of Annual 
Average Tax 

weight of 123 
enterprises 0.2828 0.0000 0.0000 0.5223 0.1949 

weight of 302 
enterprises 0.1271 0.0000 0.0000 0.7409 0.1320 

3.2 RESULTS ANALYSIS 
3.2.1 CREDIT RISK ASSESSMENT OF 123 
ENTERPRISES 
With the help of Matlab software, the results are shown in 
table 4. The bigger the reputation coefficient is, the 
smaller the risk is. One of the reputation coefficient of 123 
enterprises must be 0.2, 0.3, 0.4, 0.6, 0.8, or 1.There are 
96 enterprises distributed between 0.6 and 1, indicating 
that most enterprises have good reputation. The results 
show that enterprises with reputation coefficient of 0.2 are 
all enterprises with type D and default; 0.3 are enterprises 
with type C and default; 0.4 are enterprises with type B 
and default; 0.6 are enterprises without default in type C; 
0.8 are enterprises without default in type B; 1 is 
enterprises without default in type A. The reputation 
coefficient has a six-level distribution (Table 5). The 
larger the strength value is, the stronger the enterprise’s 
strength is, and the supply and demand are stable. The 
maximum strength value is 0.7172. Among them, there are 
three enterprises with strength value above 0.7, and most 
enterprises ‘ strength values are mainly distributed around 
0.645 (Figure 1). 
Table 5 Statistics on Reputation Coefficient of 123 
Enterprises 

Credit 
Coefficient 

Quantity of 
Enterprises 

Credit 
Level 

Whether to 
Default 

0.2 24 D Yes 
0.3 2 C Yes 
0.4 1 B Yes 
0.6 32 C No 
0.8 37 B No 
1 27 A No 

 
Figure 1 Distribution of Enterprise Strength Value  
Figure 2 Quantitative Value Distribution of Credit Risk  
Substitute the above data formula (1) and get the final 
quantitative results of credit risk. The smaller the value, 
the lower the credit risk. The results show that the values 
obviously presents stepped distribution and faults appear 
at the junction of steps (  Figure 2). The most risky 
enterprise is E1, with credit risk value, 0.9195. In this 
paper, the first layer is defined as the risk value is 0.25 ~ 
0.40, and mainly concentrated in the enterprises near 0.35. 
The second layer is defined as enterprises whose risk 
values are between 0.45 and 0.5 and are mainly 
concentrated near 0.45. The third layer is defined as the 
sub-risk value between 0.55 ~ 0.65, and mainly 
concentrated in the enterprises around 0.60. The fourth 
layer is defined as enterprises whose risk values are 
between 0.70 and 0.95 and are mainly concentrated near 
0.85. According to this, enterprises are divided into four 
levels: I, II, III and IV. 
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3.2.2 Credit Risk Assessment of 302 Enterprises 
Base Reputation Coefficient Model to calculate reputation 
coefficients of 302 enterprise. The results show that there 
are five results, 0.2, 0.3, 0.6, 0.8 and 1, in the reputation 
coefficient, of which 248 enterprises are above 0.6, and 
139 enterprises with the reputation coefficient of 1 in these 
248 enterprises. The results indicate that most enterprises 
have good reputation and the reputation coefficient of 
enterprises shows a five-level distribution (Table 6). The 
minimum value of strength is 0.1063, while the maximum 
value of strength is 0.8089, and most enterprises’ strength 
values are distributed around 0.25 (Figure 3). 
Table 6 Statistics on Reputation Coefficient of 302 
Enterprises 

Credit  
Coefficient 

Quantity of 
 Enterprises Credit Level Whether to 

 Default 
0.2 45 D Yes 

0.3 9 C Yes 
0.6 48 C No 

0.8 61 B No 
1 139 A No 

 
Figure 3 Distribution of Strength Value of 302 Enterprises.  
Figure 4 The Distribution of Credit Risk Value. 
Substituting Formula (1), we calculate the credit risk value 
of 302 enterprises. The results show that the credit risk 
value of 302 enterprises presents ladder-like distribution, 
which is more continuous than that of 123 enterprises, 
mainly concentrated in the vicinity of 0.95, 0.8, 0.75. 
There is no obvious fault ( Figure 4). According to the 
intensity of credit risk value, the classification criteria are 
established (Table 7). 302 enterprises are divided into four 
levels of I, II, III and IV. Count the number of enterprises 
at all levels and credit levels (Table 8). 
Table 7 Stratification standards for 302 enterprises 

Level Ⅰ Ⅱ Ⅲ Ⅳ 
Risk value 
range (0, 0.7] (0.7, 

0.75] 
(0.75, 
0.85] 

(0.85, 
0.95] 

Table 8 Statistics of each credit level at all levels 
Level A B C D 
Ⅰ 7 0 3 0 
Ⅱ 61 0 3 0 
Ⅲ 70 60 37 0 
Ⅳ 2 1 14 42 

4 CREDIT DECISION MODEL WITHOUT 
LIMITING TOTAL CREDIT 
4.1 RESEARCH ROUTE 
Assume the bank implements different loan strategies for 
the four levels of enterprises. Taking into account the loan 
recovery, the enterprises of D are not granted loans. The 
enterprises of D are all distributed in the IV layer, and the 
rest are distributed in the IV layer is not strong or is bad in 
reputation. Therefore, enterprises at level IV are not 
allowed to lend. 
Due to the competition among commercial banks, in order 
to retain customers, give certain discount ratio to 
enterprises with strong strength and good reputation. 
Enterprises at I, II and III levels are enterprises with low 
credit risk. Therefore, this paper adopts gradient 
preference for enterprises at I, II and III levels (Table 9). 
Table 9 Discount Ratio of Each Level 

Level Ⅰ Ⅱ Ⅲ 
Discount 
Ratio 15% 12% 10% 

By comparing linear regression and quadratic polynomial 
regression, it is found that R2 of quadratic polynomial 
regression is higher. So quadratic polynomial regression is 
used to fit the loan interest rate x of enterprises of credit 
level A, B, C and customer churn rate h (Table 10). 
According to the bank credit rules, there is a linear 
relationship between loan amount and loan interest rate 
y=818x-22.72[16-17]. 
Table 10 Relationship between Loan Interest Rate and 
Customer Loss Rate 

Credit Level Fitting Function R2 

A h1=-76.41x2+21.984x-0.6971 0.9930 
B h2=-67.933x

2
+20.207x-0.6504 0.9945 

C h3=-63.942x2+19.569x-0.6393 0.9951 

The amount of loans to lend for each enterprise is 0.1~1 
million yuan. The annual interest rate is 4%~15 %. The 
loan term is one year. 
4.2 RESEARCH METHOD 
Based on the results of credit risk assessment, credit 
decision optimization model is established to make three 
levels of credit decision. The goal is to maximize interest. 
The constraints are as follows: (1)The linear relationship 
between interest rate and loan amount. (2)Quadratic 
function between interest rate and customer churn rate of 
different credit levels. (3) The upper and lower limits of 
annual interest rate, individual enterprise loan amount and 
turnover rate. 
Objective function: Max:  

3

1
= (1 ) (1 ) , ( 1, 2,3).i i

i
x t s h y i

=

Ι − − =∑ Ⅰ  (13) 

Constraint goal: 

2
1

2
2

2
3

818 22.72,
76.41 21.98 0.7,
67.93 20.21 0.65,
63.94 19.57 0.64,

,
,

0 1.i

y x
h x x
h x x
h x x
a x b
c y d

h

= −
 = − + −
 = − + − = − + −
 ≤ ≤
 ≤ ≤
 ≤ ≤

 (14) 

tI, tII, tIII refers to the level of discount ratio of credit risk I, 
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II, III respectively. For one of three levels, the annual 
interest rate is x, with a range of limit, [a, b]; the quantities 
of enterprises whose credit level is A, B or C are s1, s2, s3 
respectively; customer churn rates are h1, h2, h3; loan 

amount is y; its upper and lower limit are c, d. 
4.3 RESULTS ANALYSIS 
Substitute the relevant data of 123 enterprises to calculate 
by Mtalab. The credit decision is shown in 

Table 11. Enterprises at risk level I set interest rates of 
11.12% and a quota of 68.20.4 million yuan. But at the 
same time, the customer churn rates of companies with 
credit levels A, B and C at risk level I are 0.7539, 0.6531 
and 0.6382, respectively. The risk level II enterprises set 
the interest rate of 12.21 %, the amount of 77.1231 million 
yuan, but accompanied by the risk level II enterprise credit 
level A, B, C customer churn rates are 0.7793, 0.7371, 
0.7243. The enterprises with risk level III set 12.08 % 

interest rate and 76.1256 million yuan quota, but the 
customer churn rates of credit rating A, B and C in 
enterprises with risk level II are 0.7867, 0.7445 and 
0.7321, respectively. 
According to the decision, the maximum interest of first 
layer enterprise is 511.668 million yuan; the maximum 
interest of second layer enterprise is 80.5924 million yuan; 
the maximum interest of third layer enterprise is 70.9816 
million yuan. 

Table 11 The Credit Decision of 123 enterprises 

 Whether to 
Loan Interest Interest after 

Discount Total Credit ah  Customer 
Churn Rate 

bh  Customer 
Churn Rate 

ch  Customer 
Churn Rate 

Risk Level I yes 0.1112 0.09452 68.2040 0.7539 0.6531 0.6382 
Risk Level II yes 0.1221 0.107448 77.1231 0.7793 0.7371 0.7243 
Risk Level III yes 0.1208 0.10872 76.1256 0.7867 0.7445 0.7321 
Risk Level IV no       

5 CREDIT DECISION MODEL WITH LIMITING 
TOTAL CREDIT 
5.1 RESEARCH METHOD 
When the total loan is fixed, the setting of total loans at 
different levels should be considered.  Therefore, 
improve the model without limiting total credit. The goal 
is to maximize interest. Constraints are as follows: (1) 
Linear relationship between interest rate and loan amount. 
(2) The total credit has the upper limit of to thousand yuan. 
(3) Quadratic function relationship between interest rate 
and customer churn rate of different credit levels. (4) The 
upper and lower limits of annual interest rate, individual 
enterprise loan amount and turnover rate. 
Objective function: 

3 3

1 1
max : = [ (1 ) (1 ) ], 1, 2,3; 1,2,3.i i ij ij i

i j
Z x t s h y i j

= =

− − = =∑ ∑  (15) 

Constraint condition: 

3 3

1 1
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3

818 22.72, 1,2,3,

[ (1 ) ] , 1, 2,3; 1,2,3,

76.41 21.98 0.7,

67.93 20.21 0.65,

63.94 19.57 0.64,
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Subscript i = 1, 2, 3 represents enterprises with levels I, II 
and III; j = 1, 2, 3, indicates that the enterprises of credit 
level is A, B, C. Set the loan interest rate as xi. a and b are 
the upper and lower limits of the loan interest rate. The 
Customer Churn Rate is hij. The loan amount is yi. c and d 
are the upper and lower limits of the loan amount for an 
enterprise. ti denotes the credit risk level of level i. t1, t2, t3 
denote the preferential proportion of the credit risk level 
of level I, II and III respectively. sij denotes the number of 
enterprises. to is the upper limit of the total loan amount. 
Enterprises of risk level I are set 9.80% interest rate, with 
7161.53 million yuan quota, but at the same time, with the 
customer churn rates of enterprise credit level A, B, C of 
risk level I are 0.7204, 0.6784, 0.6640. The enterprises of 
risk level II are set the interest rate of 9.53 %, with the 
amount of 658.867 million yuan, but customer churn rates 
of credit level A, B, C with the risk level II enterprises are 
0.7009, 0.6592, 0.6445. The risk level III enterprises are 
set the interest rate of 10.14 %, with the amount of 
6948.88 million yuan, but the customer churn rates 
accompanied by the risk level III of credit level A, B, C 
are 0.7435, 0.7012, 0.6873. 

Table 12 The Credit Decision of 302 enterprises 
Risk Level  Whether to Loan Interest Interest after Discount Total Credit  Customer Churn Rate 

ha hb hc 
Risk Level I yes 0.1153 0.098005 71.6153 0.7204 0.6784 0.6640 
Risk Level II yes 0.1083 0.095304 65.8867 0.7009 0.6592 0.6445 
Risk Level III yes 0.1127 0.10143 69.4888 0.7435 0.7012 0.6873 
Risk Level IV no - - - - - - 

6 ADJUSTMENT MODEL OF CREDIT DECISION 
Collect the absolute GDP and its year-on-year growth rate 
of the first quarter, pij(i=1, 2, …, 12; j=1, 2, 3, 4) of China's 
main industries (agriculture, industry, manufacturing, 

construction, wholesale and retail industry, transportation, 
warehousing and postal industry, accommodation and 
catering industry, financial industry, real estate industry, 
information transmission, software and information 
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technology services, leasing and business services, etc.) 
from 2017 to 2020. ( data sources : Chinese Bureau of 
Statistics official website, the Chinese government 
network ). For example, pi4 refers to year-on-year growth 
rate of the industry i in the first quarter of 2020. Since the 
growth of most industries is seasonal, the year-on-year 
growth rate is adopted. 
6.1 CALCULATION OF AVERAGE YEAR-ON-
YEAR GROWTH RATES FOR VARIOUS 
INDUSTRIES FOR 2017-2019 
Since national macroeconomic development is planned 
and steady, we use average growth rates to forecast year-
on-year growth rates in the first quarter of 2020. 

3

1
i ij

j
p p

=

=∑  (17) 

6.2 SPECULATION OF THE IMPACT OF 
GENERAL EMERGENCIES ON VARIOUS 
INDUSTRIES 
By comparing the actual growth rate and the predicted 
growth rate of each industry in January 2020, the impact 
of the novel coronavirus epidemic on each industry is 
obtained, so as to speculate the impact of general 
emergencies on each industry. 

(1) Calculate the relative impact of the industry iγ . The 
change reflects the impact of various industries relative to 

the overall ( or other industries ). The smaller iγ , the less 
affected the industry is. 

4
12

4
1

p -p=
p -p

i i
i

i i
i

γ

=
∑

 (18) 

It is calculated that the negative impact of emergencies on 
agriculture, manufacturing, financial industry, 
information transmission, software and information 
technology services and other industries is small, while 
the negative impact of other industries is large and the 
economic benefits are affected. 
(2) Calculate the change rate of enterprise loan amount in 

each industry iγ γ−  . iτ   is the change coefficient of 
enterprise loan amount in each industry. 

12

1
1 ( ),i i i

i
τ γ γ γ γ

=

= + − =∑  (19) 

Because 

12

1
1i

i
τ

=

=∑
 , the total annual credit remains 

unchanged, namely less than 100 million yuan. 
(3) Classify the enterprises in Annex 2 according to the 
company name and adjust the loan amount.  

' iy y τ= ×                          (20) 
iτ   refers to the industry that company i belongs to; y 

refers to the loan amount before adjusted. 
It is calculated that the loan amount should be increased 
for agriculture, manufacturing, financial industry, 
information transmission, software and information 
technology services can enhance the loan amount. Other 
industries can reduce the loan amount. Due to the 
unspecific individual business data, do not adjust the 

unspecific individual business. 
7. CONCLUSION 
This paper selects two first-level indicators of Corporate 
Reputation and Corporate Strength. Among them, 
Corporate Reputation includes two second-level 
indicators of Reputation Level and Whether to Default. 
Corporate strength includes five second-level indicators 
of stability of profit, average profit growth rate, annual 
average current capital and annual average tax sum, and 
invoice scrap rate. The weight is determined by Mean 
Variance Weighting Method, and the enterprise credit risk 
assessment model is established to objectively quantify 
the degree of enterprise credit risk. According to the 
evaluation results, classify the enterprises. Considering 
the relationship between annual interest rate and loan 
amount, loss rate, establish credit strategy optimization 
model, and then consider the total amount of credit to 
improve the model. It has strong popularization, 
considering the two situations of limited and unrestricted 
total credit. Taking the novel coronavirus epidemic as an 
example, considering the impact of the epidemic on the 
economic benefits of different industries, a credit strategy 
adjustment model is established to make the model more 
flexible. It provides a reference for banks about risk 
assessment and credit strategy-making of small and 
medium-sized enterprises. 
But it still has some limitations. In the establishment of the 
credit coefficient model, the weight proportion between 
Credit Level and Whether to Default is not fully 
considered, which has a certain impact on the quantitative 
value of credit risk. In the impact of unexpected factors, 
all types of emergencies are not considered, only the 
epidemic as an example. 
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Abstract: In recent years, with the penetration of artificial 
intelligence technology in the financial field, the issue of 
"technical unemployment" of financial practitioners has 
caused a lot of anxiety. In this context, how to cultivate 
application-oriented interdisciplinary talents with the 
"Finance+Technology" ability has become the focus of the 
talent training reform of investment major. Starting from 
the application of artificial intelligence in the financial 
field, this paper analyzes the core competence that 
investment talents should have if they want to meet the 
future development needs of the financial industry. And 
against the main problems existing in the practice of talent 
training of investment major in China, this paper puts 
forward the ideas and measures to reform from the aspects 
of ability objectives, knowledge system, technology 
application, scientific research and competition, and 
practical training, hoping to contribute more talents to the 
financial development powered by artificial intelligence. 
Keywords: Artificial Intelligence; Finance+Technology; 
Investment Major; Talent Cultivation. 
 
1. INTRODUCTION 
Relying on big data and backed on cloud computing, 
artificial intelligence technology has been fully applied in 
the field of financial services, prompting a rapid change in 
the field of financial services. As early as the first half of 
2016, Elga Bartsch, chief European economist at Morgan 
Stanley, predicted that in the next 10 to 20 years, there was 
a 98% and 58% chance that the loan officer and private 
financial advisers would be replaced by robots 
respectively. The wave of layoffs at top Wall Street 
investment banks in recent years has no doubt been linked 
to Fintech represented by AI, and has raised the fear of 
"technical unemployment" for everyone who wants to 
work in or is working in the financial industry. In the face 
of the impact of Fintech, Wall Street's financial giants 
have begun their "secret action", rushing to layout Fintech 
field. 
In China, as its economy enters the stage of high-quality 
development, the basic framework and ecosystem of the 
financial industry are undergoing comprehensive and 
profound changes, and AI is becoming an important 
driving force for financial institutions in China to achieve 
operational model transformation and innovative 
development. Therefore, various traditional financial 
institutions and Internet financial giants in China have 
turned their attention to the field of artificial intelligence 
technology. Innovative financial service is becoming an 

important force to promote the innovative development 
and inclusive development of China's financial industry 
[1]. But at the same time, we can also see that the 
application of AI in China’s financial area still faces many 
challenges. 
In this context, what kind of core skills do financial talents 
need to master in the era of artificial intelligence? How to 
reconstruct the training system of investment major to 
cultivate students who can adapt to the development of AI 
era, meet the demand for talents of the financial system 
under AI technology and promote the application of AI in 
China's financial field? The study on these problems and 
the proposed solutions will help to improve the industrial 
competitiveness of students majoring in investment, and 
better promote the deeper application and development of 
artificial intelligence in China's financial field. 
2. THE STATUS QUO OF THE APPLICATION OF AI 
TECHNOLOGY IN THE FINANCIAL FIELDS 
In the financial field, AI is mainly driven by mainstream 
AI core technologies such as data mining, natural 
language processing, machine learning, image recognition, 
voice recognition and voice print recognition. It is based 
on the big data accumulated in the global financial 
industry, takes the Internet as the platform, integrates 
deeply the traditional financial industry, and provides the 
financial industry and society with full scene and full 
process of empowerment. As a result, AI reduces the 
operating cost of financial service institutions while 
improving the quality of financial services, and promotes 
the evolution of the financial industry toward "inclusive" 
eventually. 
At present, artificial intelligence is mainly used in the 
financial industry in the following aspects: 
2.1 ROBO-ADVISORY SERVICE 
The robo-advisor firstly gets a comprehensive 
understanding of customers' risk preference and return 
requirements, then, combines algorithm model and 
portfolio optimization theory model to develop 
customized asset allocation strategies for users, including 
dynamic position rebalancing, real-time monitoring, etc. 
Compared with traditional human investment advisers, 
robo-advisors usually have obvious advantages of low 
fees, low threshold and high information transparency. 
2.2 INTELLIGENT CUSTOMER SERVICE 
In the front end of financial services, AI technology can 
communicate and interact with customers face to face or 
remotely through natural language processing, image 
recognition, voice recognition and voice print recognition, 
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and provide customers with financial services such as 
personal identification, credit evaluation and virtual 
assistant. This not only reduces the pressure on human 
customer service, but also reduces the operating costs of 
financial institutions. 
2.3 INTELLIGENT CREDIT GRANTING AND RISK 
CONTROL 
In terms of granting credit, by using AI technology to 
analyze massive and multi-dimensional financial data and 
user data, financial institutions can draw pictures of target 
users and establish credit scores, so as to clearly acquire 
each client's economic situation, consumption ability and 
demand, which can effectively avoid customer application 
fraud, shorten the examination and approval time, 
improve the examination and approval efficiency. For the 
individuals and enterprises that have been issued loans, 
the intelligent risk control system can dynamically 
monitor the changes of the customer's situation, pay 
attention to the changes of the customer's loan repayment 
ability in real time, and reduce the risk of default such as 
customer overdue. 
2.4 SMART TRADING 
Quantitative trading based on AI technology of data 
analysis and machine learning has become the dominant 
force on the trading end in recent years. Its application is 
mainly divided into two steps: First, artificial intelligence 
technology uses natural language to process transactions, 
capture news from social media, generate market 
sentiment indicators to predict market trends, and use 
reinforcement learning method to find rules from 
historical measured transaction records and financial 
indicators to guide investment decisions. Second, taking 
into account the opportunity cost of adjusting positions, 
quantitative traders use supercomputers and mathematical 
random controls to optimize position management, track 
markets, and adjust their models. 
3. PROBLEMS FACED BY THE APPLICATION OF AI 
TECHNOLOGY IN CHINA’S FINANCIAL FIELD 
Artificial intelligence technology provides the financial 
industry with efficient, convenient and diversified 
financial services. However, the application of artificial 
intelligence technology in China's financial field also 
faces the following problems: a. Compared with western 
developed countries, China's AI technology research and 
industrial layout started later, and the basic research level 
of AI technology is at the primary stage. Moreover, there 
are few interdisciplinary talents engaged in artificial 
intelligence and finance. b. The ecological chain of data 
information supply which contains different dimensions 
required by the development of AI technology is not 
perfect yet, and "data islands" appear even under the huge 
data resources. Meanwhile, how to protect the privacy of 
customers while opening and sharing data is also a 
difficulty. c. Insufficient deep machine learning, algorithm 
defects and other technical security risks may make 
investment decisions and operational strategies bring 
losses to customers. d. At present, China lacks a relatively 
perfect AI financial supervision system, and many AI-
related financial business or service disputes will bring a 
series of problems. 

4. THE ABILITY REQUIREMENT OF INVESTMENT 
TALENTS IN FINANCIAL INDUSTRY UNDER THE 
ERA OF AI 
Obviously, fintech represented by artificial intelligence is 
redefining modern finance and designing new business 
models together with traditional financial institutions, 
which also poses greater challenges to practitioners. 
Therefore, in the context of the rapid development of 
fintech, what abilities must investment talents possess to 
prevent them from being easily replaced by AI and help to 
promote the development and application of AI in China's 
financial field? 
This paper believes that we can cultivate high-level AI and 
investment professional application-oriented 
interdisciplinary talents from four aspects: 
4.1 ABILITY TO THINK DEEPLY AND SOLVE 
COMPLEX FINANCIAL PROBLEMS 
Unlike any previous technological advance, AI 
technology will bring about a large number of technical 
unemployment in the financial sector. In addition to entry-
level financial positions such as bank branch tellers, even 
highly specialized but highly programmed financial 
positions are gradually being replaced by AI. The whole 
design of AI is based on the standard rational decision. AI 
will not be emotional, which effectively avoids the bias of 
behavioral finance. Therefore, AI can use big data and 
machine learning to find patterns and references from past 
data, deal with risks and make decisions. 
However, the internal structure of human brain is 
extremely complex, and is the most adaptable structure 
evolved by human beings in the face of long-term 
uncertain living environment. Although this structure is 
prone to emotion, it still improves the survival probability 
of human beings as a whole [2], which is the most 
irreplaceable place by AI. Therefore, we should train and 
improve the ability of investment talents to think deeply 
and make decisions in the face of uncertainty. At the same 
time, with the application of Fintech, the financial 
businesses of financial institutions are becoming more and 
more comprehensive, and the businesses of different 
financial institutions are interpenetrated with each other. 
Thus, we need to cultivate the ability of investment talents 
to deal with complex financial business problems in 
effective ways based on practical financial problems, and, 
on the basis of active learning, to expand the way to solve 
problems with a broader cognitive reserve. 
4.2 THE ABILITY TO APPLY AND BUILD BIG DATA 
Big data is the basis of the application of AI core 
technology in the financial field. Both the multi-
dimensional data of customers owned by Internet giants 
and the financial consumption data accumulated by banks 
and other financial institutions are the basis for accurate 
decision-making by AI technology, and also the core 
elements of future competition among financial 
institutions. However, these data volume is huge, the 
format is complex, and the accuracy and reliability of 
some data still need to be improved. Therefore, on the 
basis of a strong understanding of financial business, 
investment talents should strengthen the application 
ability of big data, and use data analysis to conduct asset 
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management, performance evaluation, risk management 
and resource allocation for financial institutions. At the 
same time, investment talents should also improve the 
ability of data mining and data construction in order to 
perfect the incomplete ecological chain of data 
information supply in China. 
4.3 FINANCIAL MODELING AND ANALYSIS 
ABILITY 
The reason why AI can replace highly stylized positions 
to carry out machine learning and investment decision-
making is that financial personnel firstly use big data to 
abstract financial problems, express the regularity in 
rigorous mathematical theoretical model, and then use 
software programming to convert it into machine 
language, which is executed by intelligent robots. That is, 
the degree of autonomy of artificial intelligence is 
determined by human beings. Therefore, investment 
talents should cultivate the ability of financial model 
construction and analysis, such as quantitative investment 
and financial model building, to make up for the gap in the 
demand of artificial intelligence in the construction of the 
whole fintech service ecosystem, such as scene 
application design, software development and product 
design. 
4.4 HAVING COMPLEX KNOWLEDGE SYSTEM 
WITH A DEEP UNDERSTANDING OF 
PROFESSIONAL KNOWLEDGE 
Technology talents are bound to become the core element 
for financial institutions to grab a slice of the fintech pie 
in the new era. However, the innovation of AI in the 
financial field starts from the service of a variety of 
financial application scenarios. Therefore, the application 
of AI in the financial fields should be based on the 
financial practitioners' complete, coherent and thorough 
understanding of the existing knowledge system and 
business. Thus, in training "financial+AI" compound 
talents, we should help students to construct professional 
knowledge system, namely, training students to get deeper 
understanding of basic finance and investment theory, and 
to achieve the integration of knowledge points. 
Meanwhile, general education in Internet technology and 
Fintech is also required. 
5. THE MAIN PROBLEMS EXISTING IN THE 
TRAINING OF INVESTMENT TALENTS IN CHINA 
5.1 THE KNOWLEDGE SYSTEM IS INCOMPLETE 
AND DISJOINTED WITH ACTUAL NEEDS 
In recent years, various financial and economic 
departments in China have begun to try to set up 
experimental classes for Fintech majors or Fintech-related 
subjects. Their training plans are integrated with the 
content of "Finance+Technology". However, in addition 
to the new specialized or experimental classes, the 
traditional training scheme of investment major is 
basically still following the curriculum set by the Ministry 
of Education. Even after relevant reforms, the content of 
"technology" still fails to be organically integrated into the 
original curriculum system. In investment major of many 
colleges and universities, for example, the theoretical 
knowledge of traditional financial subjects, econometric 
method and the mathematical model still dominates the 

course system, while the general education courses of 
Fintech, such as artificial intelligence, blockchain and big 
data, are not included in the main curriculum system: 
some are taught in lectures, and some are not courses at 
all. Moreover, the bridge between the supporting theories 
behind Fintech and traditional financial theories has not 
been established. Therefore, the professional knowledge 
system of investment is still decoupled from the needs of 
frontier financial markets and cannot keep pace with the 
time. 
5.2 TECHNICAL COURSES ARE OUT OF STEPS 
WITH THEIR APPLICATION IN FINANCE 
Finance and AI composite talents should not only 
understand finance but also technology. More importantly, 
they should be able to better apply and serve the 
technology in finance. We can see that the investment 
major in universities has introduced Python, Stata, SAS, 
MATLAB and other data processing and statistical 
analysis software courses in the talent training plan. 
However, many course teachers still teach from the 
perspective of computer programming, failing to timely 
and properly introduce financial measurement indicators 
and macro and micro financial data to analyze and make 
decisions. As a result, the data processing, modeling and 
analysis skills learned by students are only "mechanically" 
added. As a result, students cannot improve their ability to 
analyze and explain financial phenomena and make 
investment decisions in a timely manner after acquiring 
advanced technical methods. 
5.3 A VARIETY OF INNOVATIVE TEACHING 
MODES HAVE NOT BEEN EFFECTIVELY 
IMPLEMENTED 
Innovative teaching modes, such as online and offline 
blended teaching, SPOC self-built courses and flipped 
classroom, have been popularized in China’s colleges and 
universities in recent years. Its purpose is to improve 
students' interest in learning, autonomous learning ability 
and comprehensive ability to solve problems. However, 
the effect is not ideal. The main reason is the lack of 
effective incentive measures for teachers to use their 
limited time and energy in teaching. First, no matter 
whether one teaching mode is used, or several teaching 
modes are used in combination, teachers are required to 
be familiar with the teaching content on the basis of 
pondering over and over, decomposing knowledge points 
first, and then planning as a whole. Besides, the course 
rhythm should be arranged in the best way, such as how to 
set up teaching methods and interaction on each 
knowledge point during each lesson. At the same time, in 
order to promote the improvement of students' quality in 
all aspects, teachers also need to make effective and timely 
assessment of students. These efforts are very energy and 
time consuming. However, the fact, that their effects 
cannot be shown and quantified in a short period of time, 
and that relevant incentive measures from university is 
absent, causes the decline of teachers' teaching initiative. 
Second, the income of almost all university teachers is 
linked to the level of research. Therefore, from the 
perspective of rational people, teachers are more willing 
to spend more time to improve their scientific research 
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level, rather than really study the application of teaching 
methods which enable students to systematically improve 
their ability of logical thinking and dealing with complex 
problems driven by learning interests and based on 
professional knowledge. 
5.4 THE CONTENT OF PRACTICE IS DECOUPLED 
FROM THE NEEDS OF THE FINANCIAL INDUSTRY 
Students majoring in investment practice mainly through 
two ways: internship and research. But, considering the 
limitation of undergraduates' professional knowledge and 
ability, the internship positions, whether they are offered 
by the “University-Enterprise Cooperation” program or 
applied for by the students themselves, are jobs basically 
at the reception desk and lobby of traditional financial 
institutions such as banks or, in other words, primary 
repetitive jobs that are being replaced by artificial 
intelligence. Admittedly, students in these positions will 
certainly enhance their understanding of the actual 
business of the financial institutions they participate in and 
improve their personal working ability. However, most 
interns do not understand the organizational structure and 

development direction of the entire financial institutions, 
the business and ability requirements of senior positions, 
and the needs of future talent recruitment. For the winter 
and summer research, due to the short time of field visits 
and limited interaction with reception units, it is also 
difficult for students to achieve in-depth understanding of 
the needs of the financial industry. None of this will help 
students clearly see the direction to work on and make 
progressive career plans. 
5. CONSTRUCTION OF TRAINING MODE OF THE 
INVESTMENT TALENTS TO ADAPT TO THE 
DEVELOPMENT OF ARTIFICIAL INTELLIGENCE 
Based on the above analysis, this paper puts forward a 
talent training mode of investment major, shown in Figure 
1, which combines the reconstructing knowledge system, 
innovating teaching methods, strengthening technology 
application, boosting scientific research and competition, 
and reinforcing social practice, so as to achieve the 
training goal of comprehensively improving students' 
interest, knowledge, technology, ability and professional 
ethics.  

 
Figure 1. Framework of construction of investment talents training mode 
5.1 RECONSTRUCT KNOWLEDGE SYSTEM 
A comprehensive, perfect, progressive and advancing 
knowledge system is the cornerstone of training 
"finance+technology" interdisciplinary talents. On the 
basis of traditional investment major theory courses (such 
as Microeconomics, Macroeconomics, Finance, 
Accounting, Securities Investment, etc.) and 
mathematical basic courses (such as Mathematics, 
Statistics, Econometrics, etc.), we should add Fintech 
general education courses such as the Internet Technology, 
Artificial Intelligence and Big Data, and, the same time, 
add more technology and application courses such as Stata, 
Python, MATLAB and R language, which are data 
analysis, data warehouse and data mining courses. In 
addition, investment experiment and practical training 

courses, such as Virtual Simulation Investment and 
Quantitative Trading, should also be strengthened. 
However, it must be noted that the curriculum should be 
set up step by step, especially the technical application 
courses and experimental courses. According to students' 
theoretical level, technology application courses and 
experimental courses can be divided into elementary, 
intermediate and advanced courses, in which way students 
can learn theoretical knowledge from the shallow to the 
deep, integrate financial theory and technology 
organically, and master the necessary skills for future 
financial talents. 
5.2 STRENGTHEN THE APPLICATION ABILITY OF 
BIG DATA AND MODELING SKILLS  
As mentioned above, in the teaching of skill courses such 
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as data processing, statistical analysis, modeling and 
decision-making, the investment major of various 
universities in China attaches more importance to 
computer programming than to their application in finance 
area. Therefore, in order to cultivate talents who are truly 
skilled in technology and can apply these skills to the 
whole Fintech service ecosystem including scene 
application design, software development and product 
design in the future, in the teaching of technical courses, 
teachers should introduce financial data in a timely and 
scientific manner after the introduction of basic 
technology and methods. At the same time, situational 
teaching method and financial case analysis method 
should also be adopted to help students analyze financial 
phenomena in reality, solve complex financial problems 
and make effective investment decisions with the 
guidance of financial technology problems. 
5.3 APPLY TIMELY AND EFFECTIVE TEACHER 
AND STUDENTS EVALUATION MECHANISM TO 
PROMOTE THE USE OF INNOVATIVE TEACHING 
METHODS 
The improvement of comprehensive quality of investment 
talents is inseparable from the application and innovation 
of a variety of innovative teaching methods: The 
combination of online and offline teaching methods of 
state-level MOOC and SPOC courses built by schools can 
promote the improvement of students' self-study ability; 
Task-driven, flipped classroom and situational 
experiential teaching methods can stimulate students' 
interest in learning new knowledge and new technology, 
and also train students' psychological quality, logical 
thinking and ability to solve complex problems. Group 
tasks can enhance students' sense of teamwork and their 
ability to make decisions cooperatively. However, it must 
be seen that the implementation effect of a variety of 
innovative teaching methods is based on the fact that both 
students and teachers have enough motivation to really 
complete the task. Therefore, the establishment of a 
scientific evaluation mechanism for both students and 
teachers has become the key to solve the problem. 
Firstly, a comprehensive course evaluation method should 
be established for students. Different from traditional 
performance evaluation methods, namely the final 
examination as the main, attendance as a supplement, this 
shall establish a combination of results-oriented 
evaluation of final exam scores and process-oriented 
evaluation such as online knowledge point learning 
progress and learning effect, class interaction participation, 
group task participation and completion degree. In order 
to achieve better evaluation and incentive effect, the 
process evaluation should be timely. Multi-subject 
evaluation can also be helpful. For example, the 
evaluation of group task completion and participation can 
not only include teacher evaluation, but also include 
student self-evaluation and group member mutual 
evaluation, which can reduce the free-riding behavior of 
group members and stimulate the vitality of the whole 
group. 
Secondly, timely and quantifiable teaching effect 
evaluation and incentive methods should be established 

for teachers. Applying various innovative teaching 
methods and conducting timely and scientific 
comprehensive evaluation on students require lots of 
teachers’ time and energy. Therefore, students can take 
one minute after each class to give feedback and 
evaluation on the teaching effect of the class in their own 
mobile terminal learning system. Its content should 
include quantifiable indicators, such as the number of 
teaching methods used by teachers, the application quality 
of each teaching method, the number of abilities students 
think they have obtained, and the quality of each ability. 
After getting the evaluation results of teachers’ teaching 
effect, the department should actively encourage the 
teachers with high scores in the form of bonus or honor. In 
this way, teachers will have more motivation to spend their 
limited energy and time on enriching the teaching content, 
improving the teaching effect and improving the 
comprehensive quality of students. 
5.4 ENCOURAGE STUDENTS TO PARTICIPATE IN 
THE “FINANCE+TECHNOLOGY” SCIENTIFIC 
RESEARCH ACTIVITIES AND DISCIPLINE 
COMPETITIONS. 
Encouraging students to actively carry out scientific 
research activities of "Finance+Technology" and 
participate in relevant discipline competitions can 
promote students to pay attention to the cutting-edge 
knowledge of "Finance+Technology", strengthen 
students' interest in using technological means to serve the 
financial field, and improve students' research ability and 
decision-making ability. Of course, this also requires more 
guidance from teachers. At the same time, teachers of 
investment major are encouraged to pay more attention to 
the frontier fields of "finance+technology", increase 
cooperation with off-campus enterprises, and drive 
students to participate in industry-university-research 
collaborative innovation activities. 
5.5 STRENGTHEN FINANCIAL DEMAND-
ORIENTED PRACTICES  
Internship in financial institutions and summer and winter 
research can train students' practical skills and help them 
put their professional theoretical and technical knowledge 
into practice. The ability that students majoring in 
investment can improve from practice should also be the 
ability needed by the financial industry in the future under 
the background of AI development. However, as 
mentioned above, the practice content of students 
majoring in investment is decoupled from the furture 
demand of the financial industry. Therefore, it is necessary 
to improve the goal and content of practice from the 
aspects of universities, teachers and students. The " 
University-Enterprise Cooperation " projects of can 
introduce more Internet financial institutions other than 
traditional financial institutions, so as to provide more 
opportunities for students to contact financial technology 
positions and apply their technological skills such as big 
data processing and modeling analysis to complete 
financial business. 
For internships that students apply for by themselves, 
colleges and tutors can guide students to make a 
comprehensive internship plan at the beginning of the 
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internship, which includes providing a list of the types of 
internship enterprises, requiring students to take the 
initiative to understand the organizational structure and 
development direction of financial institutions, the 
business requirements and ability requirements of 
different positions during the internship and the need for 
future recruitment. These can make students' practice 
more effective, drive students to understand the moral 
criteria, industry development trends and talent needs of 
the financial industry, helping students to make career 
planning more in line with the needs of the financial 
industry. 
6. CONCLUSION 
The development of AI technology has brought 
tremendous changes to the financial industry. Colleges 
and universities should continue to explore and innovate a 
more scientific training mode. Only by doing so can we 
cultivate "Finance+Technology" interdisciplinary talents 
who will not be replaced by artificial intelligence and can 
promote the application of AI in the financial field in 
China. 
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Abstract: In view of the severity of the Covid-19 epidemic 
and the possibility of another large-scale outbreak, and the 
risk assessment of the epidemic is complicated, multi-
layered and fuzzy, based on the analytic hierarchy process 
and fuzzy comprehensive evaluation method, qualitative 
and quantitative methods are combined for the risk 
assessment of urban novel coronavirus pneumonia 
epidemic. For the urban Covid-19 epidemic, the 
evaluation index system is constructed first, then give 
weight to each evaluation index through the analytic 
hierarchy process, and finally the fuzzy comprehensive 
evaluation method is used to make a comprehensive 
evaluation. The rationality of the method was verified 
through the practical application of the city Wuhan. The 
results show that the prevention and control situation of 
Covid-19 epidemic in Wuhan is “very good”, however, the 
risk management of the novel coronavirus pneumonia 
epidemic in its weak links should be strengthened. The 
methods, ideas and conclusions have certain reference 
significance for the staged risk management and control 
of Covid-19 epidemic in cities. 
Keywords: Covid-19 Epidemic in Cities; Risk 
Assessment; Fuzzy Comprehensive Evaluation; AHP. 
 
1. INTRODUCTION 
In mid-December 2019, novel coronavirus pneumonia 
broke out in Wuhan, and social order was severely 
affected. Meanwhile, the global multi-country economy 
declined. Nowadays, novel coronavirus pneumonia is not 
eradicated, and every city and everyone is on alert. The 
epidemic may spread widely in some city at any time. In 
order to effectively deal with the occurrence, development 
and uncertainty of emergency response process, modern 
emergency management generally adopts the principle of 
risk management, and integrates risk assessment into risk 
management and emergency decision-making process. 
Epidemic risk assessment can assess the risk status of 
urban epidemic and find out the weak links, which is of 
great significance to the reasonable control and prevention 
of urban epidemic and the distribution of materials. 
At present, the risk assessment of infectious diseases in 
China mainly focuses on the risk of infectious diseases 
outbreak in China. For example, Xiao Qingxin[1] 
investigated global important infectious diseases, and 
comprehensively ranked the risk and harmfulness of 
various infectious diseases; Lu Zhongshan[2] carried out 
risk identification and assessment on international cruise 
infectious disease epidemic events in the form of expert 
questionnaire, and confirmed the classification of high-

risk diseases and risk degree. The purpose of this kind of 
risk assessment is to identify the epidemic situation that 
needs to be focused on, so as to be ready for monitoring 
and response. It is not applicable to the epidemic situation 
that has already erupted. 
There is not much analysis of the risk assessment of the 
novel coronavirus pneumonia. Funda Samanlioglu[3] use 
Hesitant F-AHP to evaluate the intervention strategies in 
various countries. Zhao Hongbo[4] used analytic 
hierarchy process to calculate the risk assessment level of 
epidemic situation. Shimizu Chii[5] evaluated the 
epidemic risk of working environment and created 19 risk 
assessment tools. He Zhihui[6] also explored the 
application of rapid assessment methods in the prevention 
and control of urban novel coronavirus pneumonia 
epidemics. Fuzzy analytic hierarchy process is a 
combination of qualitative and quantitative methods, 
which can make the evaluation results more reasonable 
and scientific. Laarhoven[7] first proposed a 
comprehensive evaluation method combining the fuzzy 
mathematics theory and the analytic hierarchy process. 
Toly Chen[8] applied the fuzzy analytic hierarchy process 
to 3D printer performance evaluations and proposed the 
fuzzy collaborative intelligent analytic hierarchy process. 
Wang Xinmin[9] used the fuzzy analytic hierarchy 
process to determine optimal stope structure parameters. 
The fuzzy comprehensive evaluation method is also used 
in risk assessment and infectious diseases. Wang Jing[10] 
applied the AHP-Fuzzy comprehensive evaluation 
method to the risk assessment of network public opinion 
of public health events. Yu Chenghang[11] studied the 
formulation of parasitic disease standard by AHP-Fuzzy 
comprehensive evaluation method. Li Hongwei[12] 
applied fuzzy comprehensive evaluation method to 
analyze and evaluate the quality of infectious disease 
report management. Although scholars at home and 
abroad had applied the fuzzy analytic hierarchy process to 
many aspects, no one has analyzed the risk assessment of 
the urban novel coronavirus pneumonia epidemic. Fuzzy 
mathematics can be used for qualitative analysis. The 
analytic hierarchy process can solve problems 
quantitatively. The fuzzy analytic hierarchy process 
combines the qualitative and quantitative analyses to 
make results more scientific and reasonable. 
This article attempts to apply the fuzzy comprehensive 
evaluation method to the risk assessment of the novel 
coronavirus pneumonia epidemic in the city, and to 
classify the city's staged epidemic risk. The level of risk 
provides a basis for the macro decision-making of 
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epidemic management. The interactive influence of each 
evaluation index in the evaluation system is small, and the 
form of expert consultation scoring is adopted, which 
makes the establishment of membership function 
convenient and fast. Since the expert group is composed 
of experienced experts from each city, the deviation 
caused by subjective judgments of urban epidemic risk 
assessment is small. 
2. ANALYTIC HIERARCHY PROCESS 
The Analytic Hierarchy Process was formally proposed by 
Professor TLSaaty of the University of Pittsburgh in 1970. 
It builds a hierarchical structure model and divides the 
evaluation index system from high to low into three layers: 
target layer, criterion layer and scheme layer to conduct a 
qualitative and quantitative system analysis.[13] This 
article uses the analytic hierarchy process to obtain the 
weights of all levels of the novel coronavirus pneumonia 
risk assessment index system to reduce the randomness 
and subjectivity of the traditional weighting process, and 
it has objectivity and fairness, [14] which provides the 
effective weight of each index for fuzzy comprehensive 
evaluation. 
By constructing the judgment matrix U, the value of U is 
obtained by using Saaty's 1-9 scale method (see Table 1 
for details) and synthesizing the opinions of the expert 
group. Through the consistency test, the final weights are 
calculated. The specific steps are as follows: 
Table 1. 1-9 Scale Method 
uij 1 2 3 4 5 6 7 8 9 
xi/xj 
Degree Equal - Slightly 

Stronger - Strong - Very 
Strong - Absolutely 

Strong 
2.1 ESTABLISH A HIERARCHICAL STRUCTURE 
MODEL 
According to the actual situation and characteristics of the 
novel coronavirus pneumonia epidemic and the vagueness 
and multi-level nature of the assessment, the urban novel 
coronavirus pneumonia epidemic risk assessment 
hierarchical structure model is established in accordance 
with the principles of systematic and dynamic evaluation. 
The specific establishment is as follows: 
(1)Crowd information: crowd information is a key factor 
in the spread of the novel coronavirus pneumonia 
epidemic, including inbound flow, personnel quality, 
information channels, public aggregation and mask 
wearing rate. 
(2)Epidemic prevention materials: Epidemic prevention 
materials include epidemic prevention items and detection 
equipment. Epidemic prevention items can cut off the way 
for the novel coronavirus pneumonia virus to invade the 
human body, and have important protective significance 
for people who frequently come into contact with novel 
coronavirus pneumonia, such as medical organizations or 
persons who may come into contact. Detection equipment 
has the function of detecting people infected with novel 
coronavirus pneumonia, and thus plays a role in 
preventing the spread of novel coronavirus pneumonia. It 
includes medical supplies, protective equipment and 
detection equipment. 
(3)Risk management: risk management plays an 
important role in the prevention of epidemic situation and 

the maintenance of stable situation of epidemic situation, 
mainly including the construction of laws and regulations 
system, risk identification, risk early warning, risk 
evaluation and classification, risk prevention and control. 
(4)Epidemic response: In the event of or after an outbreak, 
the response to the epidemic is particularly important. 
After the deployment of materials and the rapid 
completion of the new hospital, the epidemic in Wuhan 
has eased a lot. The epidemic response includes hospital 
planning, isolation prevention and control, epidemic 
prevention knowledge publicity, and patient treatment. 
2.2 CONSTRUCTION OF EVALUATION SYSTEM 
According to the identification of the main risk factors in 
2.1, the main risk and harmful factors affecting the 
epidemic situation can be divided into three layers, as 
shown in Figure 1. The first layer is the target layer, the 
second layer is the criterion layer, the first level index, the 
third layer is the scheme layer, and the second level index. 

 
Figure 1. Hierarchy Process Analysis Structure of 
Evaluation Index 
2.3 JUDGMENT MATRIX CONSTRUCTION 
The judgment matrix is constructed by synthesizing the 
advice of the expert group. In order to weaken subjectivity, 
the composition of expert group is limited to qualified 
expert groups. uij is the element in the judgment matrix U, 
and factor i and factor j represent each primary index or 
each secondary index. Taking the secondary indicators 
under the first level indicator B4 as an example, the 
experts give the value of judgment matrix elements, and 
then calculate the weight matrix. The specific steps are as 
follows: 
The judgment matrix values of epidemic response B4 are 
shown in Table 2. 
Table 2. B4-C Judgment Matrix 

B4 C14 C15 C16 C17 

C14 1 1/4 4 1/4 
C15 4 1 6 2 
C16 1/4 1/6 1 1/5 
C17 4 1/2 5 1 

Then the judgment matrix formula, as shown in formula 
(1) 

U =

⎣
⎢
⎢
⎢
⎢
⎢
⎡1

1
4

4
1
4

4 1 6 2
1
4

1
6

1
1
5

4
1
2

5 1⎦
⎥
⎥
⎥
⎥
⎥
⎤

(1) 

Factor i or factor j={hospital planning, isolation 
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prevention and control, epidemic prevention knowledge 
publicity, patient treatment}. Calculate the maximum 
characteristic root of the judgment matrix U:λmax = 
4.1948. 
2.4 CONSISTENCY CHECK 
The consistency check is performed by calculating the 
consistency index (CI), the formula is as shown in formula 
(2) 

𝐶𝐶𝐼𝐼 =
𝜆𝜆𝑚𝑚𝑚𝑚𝑒𝑒 − 𝑛𝑛
𝑛𝑛 − 1

(2) 

among them: 
n-the order of the judgment matrix; 
λmax-the maximum characteristic root of the judgment 
matrix. 
The first-level indicator epidemic response n=4, and the 
CI calculated by substituting the data is 0.0649. Referring 
to the average random consistency index[15] (RI) table 
used for AHP (see Table 3 for details), we can get that 
when n = 4, RI = 0.89. The random consistency ratio CR 
is calculated according to the following formula (3) 
Table 3. N Corresponds to RI 

n 1 2 3 4 5 6 7 8 9 

RI 0 0 0.58 0.89 1.12 1.26 1.36 1.41 1.46 

𝐶𝐶𝑅𝑅 =
𝐶𝐶𝐼𝐼
𝑅𝑅𝐼𝐼

(3) 

When CR ≤ 0.1, it passes the consistency test; If CR>0.1, 
the value of judgment matrix should be changed again. 
CR=CI/RI=0.0649/0.89 ＜ 0.1 under the first-level 
indicator epidemic response, which passed the 
consistency test. 
2.5 DETERMINE THE WEIGHT VECTOR 
After passing the consistency test, the eigenvector of the 
judgment matrix is obtained and normalized, and finally 
the weight vector A is obtained. 
The eigenvectors of judgment matrix were calculated and 
normalized, and the weight vector A Epidemic 
response=(0.1337, 0.4797, 0.0562, 0.3304). By repeating 
the above steps, the weight vectors of other secondary 
evaluation indexes are obtained: ACrowd information 
=(0.5804, 0.1184, 0.0733, 0.1917, 0.0363), AEpidemic 
prevention materials =(0.7085, 0.2311, 0.0603), and 
ARisk management = (0.4379, 0.0607, 0.1210, 0.0836, 
0.2969), and the weight vectors of primary evaluation 
indexes: ATotal = (0.1648, 0.0538, 0.2439, 0.5376). The 
weight of each index is sorted as shown in Table 4 and 
Table 5: 

Table 4. Weight ranking of primary indicators 
Middle Layer Elements Epidemic Response B4 Risk Management B3 Crowd Information B1 Epidemic Prevention Materials B2 
Weight 0.5376 0.2439 0.1648 0.0538 

Table 5. Weight ranking of secondary indicators 
Alternative Weight Alternative Weight 
Isolation Prevention and Control C15 0.2579 Risk Warning C11 0.0295 
Patient Treatment C17 0.1776 Risk Evaluation and Classification C12 0.0204 
Construction of Laws and Regulations System C9 0.1068 Personnel Quality C2 0.0195 
Inbound Flow C1 0.0956 Risk Identification C10 0.0148 
Risk Prevention and Control C13 0.0724 Supply of Protective Equipment C7 0.0124 
Hospital Planning C14 0.0719 Information Channels C3 0.0121 
Medical Supplies C6 0.0381 Mask Wearing Rate C5 0.006 
Public Aggregation C4 0.0316 Detection Equipment Allocation C8 0.0032 
Epidemic Prevention Knowledge Publicity C16 0.0302 - - 

3. FUZZY MULTI-LEVEL COMPREHENSIVE 
EVALUATION METHOD 
The basis of fuzzy comprehensive evaluation is fuzzy 
mathematics, which comprehensively evaluates multi-
factor and multi-level problems or phenomena.[15-17] It 
is a quantitative evaluation method using membership 
functions, which can weaken the subjectivity of the 
analytic hierarchy process. Due to the hierarchical nature 
of the risk assessment indicators, the method of 
hierarchical and step-by-step evaluation must be used, that 
is, the fuzzy multi-level comprehensive evaluation 
method.[18-19] The fuzzy comprehensive evaluation 
method mainly includes single-factor evaluation and 
multi-factor evaluation.[20] The specific steps of applying 
the fuzzy multi-level comprehensive evaluation method 
under the analytic hierarchy process to the risk assessment 
of urban novel coronavirus pneumonia epidemic are as 
follows: 
3.1 DIVIDING FACTOR SET X 
By dividing the secondary indexes into factor set X, X = 
{x1, X2, ⋯ Xi} (i=17). 
3.2 ESTABLISH A FUZZY COMPREHENSIVE 
EVALUATION SET 
The safety risk assessment results of the city's novel 
coronavirus pneumonia epidemic are divided into four 

levels, which are “very good”, “good”, “average”, and 
“bad”. Construct a judgment set V={ v1, v2, v3, v4}. 
3.3 RI IS OBTAINED BY SINGLE FACTOR 
EVALUATION 
One-factor fuzzy evaluation is based on one factor to 
determine the membership degree of index factors in 
evaluation factor set X in evaluation set V. Evaluate the ui 
factors of the evaluation object, and if the membership 
degree of the jth element vj in the evaluation set is rij, the 
evaluation result of ui is a fuzzy set, which is recorded as: 
R=(ri1, ri2, …, rin) 
Starting from m factors, we get a single factor evaluation 

matrix R=[Ri]=�

𝑟𝑟11 𝑟𝑟12 ⋯ 𝑟𝑟1𝑛𝑛
𝑟𝑟21 𝑟𝑟22 ⋯ 𝑟𝑟2𝑛𝑛
⋮ ⋮ ⋮ ⋮
𝑟𝑟𝑚𝑚1 𝑟𝑟𝑚𝑚2 ⋯ 𝑟𝑟𝑚𝑚𝑛𝑛

� 

3.4 MULTI-FACTOR COMPREHENSIVE 
EVALUATION 
For the weight vector A of each evaluation index obtained 
by AHP and the evaluation matrix R obtained by single 
factor evaluation, the fuzzy operator algorithm ◦ is used to 
calculate and process A and R, thereby transferring the 
weight vector A from the factor set U to evaluation set V, 
and the fuzzy vector W is obtained, and use the established 
evaluation set for judgment.[21] The results are as follows: 
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W=A◦R= 

(𝑎𝑎1 𝑎𝑎2 ⋯ 𝑎𝑎𝑚𝑚) �

𝑟𝑟11 𝑟𝑟12 ⋯ 𝑟𝑟1𝑛𝑛
𝑟𝑟21 𝑟𝑟22 ⋯ 𝑟𝑟2𝑛𝑛
⋮ ⋮ ⋱ ⋮
𝑟𝑟𝑚𝑚1 𝑟𝑟𝑚𝑚2 ⋯ 𝑟𝑟𝑚𝑚𝑛𝑛

�

= (𝑏𝑏1, 𝑏𝑏2,⋯ , 𝑏𝑏𝑛𝑛) 
Wi indicates the membership degree of each evaluation set. 
According to the principle of maximum membership 
degree, the evaluation result is the evaluation set vn 
corresponding to the maximum membership degree bn. 
There are four commonly used fuzzy operators:[22] 

𝑀𝑀( ∧,∨ ): 𝑏𝑏𝑗𝑗 = max
1≤𝑖𝑖≤𝑚𝑚

�min�𝑎𝑎𝑖𝑖 , 𝑟𝑟𝑖𝑖𝑗𝑗�� , 𝑗𝑗 = 1, 2,⋯ ,𝑛𝑛 
𝑀𝑀( ∙,∨ ):𝑏𝑏𝑗𝑗 = max

1≤𝑖𝑖≤𝑚𝑚
�𝑎𝑎𝑖𝑖 ∙ 𝑟𝑟𝑖𝑖𝑗𝑗� , 𝑗𝑗 = 1, 2,⋯ ,𝑛𝑛 

𝑀𝑀( ∧,⊕ ):𝑏𝑏𝑗𝑗 = min �1,�min�𝑎𝑎𝑖𝑖 , 𝑟𝑟𝑖𝑖𝑗𝑗�
𝑚𝑚

𝑖𝑖=1

� , 𝑗𝑗 = 1, 2,⋯ ,𝑛𝑛 

𝑀𝑀( ∙,⊕ ): 𝑏𝑏𝑗𝑗 = min�1,�𝑎𝑎𝑖𝑖 , 𝑟𝑟𝑖𝑖𝑗𝑗

𝑚𝑚

𝑖𝑖=1

� , 𝑗𝑗 = 1, 2,⋯ ,𝑛𝑛 

The characteristics of the four operators are shown in 
Table 6, which can be selected according to the specific 
situation. 

Table 6. Comparison of Four Fuzzy Change Composition Operators 
Operator Type Comprehensive degree Information Utilization Embodiment of Weight Function 
M(∧, ∨) Main Factor Prominent Type Weak Insufficient Not Obvious 
M(·, ∨) Main Factor Prominent Type Weak Insufficient Obvious 
M(∧, ⊕) Weighted Average Type Strong More Sufficient Not Obvious 
M(·, ⊕) Weighted Average Type Strong Sufficient Obvious 

4. EXAMPLE 
Wuhan was selected as the city, and an expert group with 
10 experts was formed to score the influencing factors of 
Covid-19 epidemic in Wuhan according to the research 
practice and experience. The specific scoring situation is 
shown in Table 7: 
Table 7. Scores of Wuhan City 

Primary 
Index 

Secondary 
Index 

Evaluation Set 
Very 
Good Good Average Bad 

B1 

C1 8 1 1 0 
C2 7 3 0 0 
C3 9 1 0 0 
C4 3 4 3 0 
C5 8 2 0 0 

B2 
C6 6 4 0 0 
C7 8 2 0 0 
C8 6 4 0 0 

B3 

C9 4 5 1 0 
C10 4 6 0 0 
C11 3 6 1 0 
C12 1 6 3 0 
C13 8 2 0 0 

B4 

C14 6 4 0 0 
C15 7 3 0 0 
C16 7 2 1 0 
C17 8 2 0 0 

(1)Establish the fuzzy evaluation matrix Ri 
According to the score, the normalization method obtains 
the second-level index evaluation matrix: 

𝑅𝑅1 =

⎣
⎢
⎢
⎢
⎡
0.8 0.1 0.1 0
0.7 0.3 0 0
0.9 0.1 0 0
0.3 0.4 0.3 0
0.8 0.2 0 0⎦

⎥
⎥
⎥
⎤
 𝑅𝑅2 = �

0.6 0.4 0 0
0.8 0.2 0 0
0.6 0.4 0 0

� 

𝑅𝑅3 =

⎣
⎢
⎢
⎢
⎡
0.4 0.5 0.1 0
0.4 0.6 0 0
0.3 0.6 0.1 0
0.1 0.6 0.3 0
0.8 0.2 0 0⎦

⎥
⎥
⎥
⎤
 𝑅𝑅4 = �

0.6 0.4 0 0
0.7 0.3 0 0
0.7 0.2 0.1 0
0.8 0.2 0 0

� 

(2)Solve the evaluation matrix Wi of each factor 
From W=A◦R, for the evaluation of Wuhan city, the expert 
scoring method is used to obtain the judgment matrix. The 
fuzzy operator is taken as the dot product of the two 
matrices, and A is the weight vector of the secondary index. 
The evaluation results of the primary indicators are as 
follows: 

𝑊𝑊1 = 𝐴𝐴1 ◦ 𝑅𝑅1 = (0.5804 0.1184 0.0733 0.1917 0.0363)

×

⎣
⎢
⎢
⎢
⎡
0.8 0.1 0.1 0
0.7 0.3 0 0
0.9 0.1 0 0
0.3 0.4 0.3 0
0.8 0.2 0 0⎦

⎥
⎥
⎥
⎤

= (0.69972, 0.18483, 0.11555, 0) 
Similarly 
W2=A2◦R2=(0.64616, 0.35374, 0, 0) 
W3=A3◦R3=(0.48162, 0.43751, 0.08097, 0) 
W4=A4◦R4=(0.71967, 0.27399, 0.00562, 0) 
(3)Obtain the total evaluation matrix W: 
Total judgement matrix: 

𝑊𝑊4 = �

𝑊𝑊1
𝑊𝑊2
𝑊𝑊3
𝑊𝑊4

� 

(4)Comprehensive factor evaluation matrix: 
Use the first-level index weight vector ATotal to 
comprehensively judge the target layer: 

𝐵𝐵 = 𝐴𝐴𝑡𝑡𝑡𝑡𝑡𝑡𝑚𝑚𝑡𝑡 ◦ 𝑅𝑅 = (0.1648, 0.0538, 0.2439, 0.5376)

× �

0.69972 0.18483 0.11555 0
0.64616 0.35374 0 0
0.48162 0.43751 0.08097 0
0.71967 0.27399 0.00562 0

�

= (0.6544, 0.3035, 0.0418, 0) 
(5)Grading: 
From the above results, “very good” accounted for 65.44% 
of Wuhan’s evaluation results. According to the principle 
of maximum membership, the Wuhan city’s epidemic risk 
assessment should be “very good”. Wuhan City now has 
appropriate protective measures and relatively complete 
management, and the evaluation results are consistent 
with the facts. 
(6)Evaluation Results: 
Combined with the evaluation index weight and the actual 
situation, it can be known[23] that in the process of 
strengthening the control of epidemic risk, special 
attention should be paid to risk management and epidemic 
response factors, so as to prevent the recurrence and 
spread of the epidemic, and reduce the losses after the 
outbreak. At the same time, Wuhan should maintain or 
adopt stricter isolation and control measures to avoid 
explosive growth of epidemic situation. 
5. CONCLUSION AND SUGGESTION 
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(1)With the development of epidemic situation, it is 
necessary to evaluate the dynamics of the epidemic 
situation in time, so as to guide the prevention and control 
of epidemic situation and the restoration of economic and 
social order in cities timely and effectively. According to 
the actual situation and characteristics of Covid-19 
epidemic, the risk assessment model of Covid-19 
epidemic in cities was established. Combined with 
analytic hierarchy process, the fuzzy comprehensive 
evaluation method is used to comprehensively evaluate 
the urban Covid-19 epidemic situation and grade the risk, 
which has certain guiding and reference significance for 
the stage control of the unstable Covid-19 epidemic 
situation. 
(2)Applying this method to Wuhan, the results show that 
the current situation of Covid-19 epidemic prevention and 
control in Wuhan is “very good”, which is consistent with 
the facts and verifies the rationality of this evaluation 
method. The evaluation results show that Wuhan should 
strengthen the risk management of Covid-19 epidemic. 
Based on the actual situation, development trend and 
actual needs of resuming production in Wuhan, on the one 
hand, it is necessary to carry out more precise work in 
strict accordance with relevant national standards and 
policies, and adhere to the prevention and control strategy 
of “internal non-proliferation and external defense”. On 
the other hand, according to the risk level of the epidemic, 
it is necessary to adhere to the combination of strict 
prevention and control with the resumption of work and 
production. 
(3)At present, the risk assessment method for Covid-19 
epidemic is not mature and perfect, so further research and 
development can be considered. And consider the 
influence of epidemic spread among different cities, the 
assessment and control of epidemic risk can reach a more 
accurate level. 
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Abstract: Based on the Chinese stock market, which is 
subject to strong national economic policies and a high 
proportion of retail investors, the relationship between 
investor sentiment, economic policy uncertainty, and 
stock market volatility is explored. Using August 2009 to 
December 2019 as the sample period, first, the investor 
sentiment index is constructed using principal component 
analysis, and second, the stepwise regression method is 
used to explore its impact with economic policy 
uncertainty on stock market volatility and the transmission 
path. It is found that investor sentiment has a significant 
partial mediating effect in the effect of economic policy 
uncertainty on stock market volatility, and a rise in 
economic policy uncertainty can significantly attenuate 
investor sentiment and thus dampen stock market 
volatility. However, in the sub-sample regression results 
show that in the upward period of stock market from June 
2012-June 2015, there is no significant effect of economic 
policy uncertainty on stock market volatility, and only the 
effect of investor sentiment on stock market volatility 
exists; while in the downward period of stock market from 
July 2015-May 2018, there is a mediating effect of 
investor sentiment, and its effect on stock market volatility 
is greater. Therefore, government departments, strengthen 
the regulation of market opinion, especially in the 
downward period of the stock market pay attention to the 
transmission of the sentiment side of economic policies 
and stabilize Chinese financial markets. 
Keywords: Investor sentiment; Economic policy 
uncertainty; Stock market volatility; Principal component 
analysis; Mediating effect 
 
1 INTRODUCTION 
1.1 INVESTOR SENTIMENT AND STOCK MARKETS 
Modern financial theory suggests that the stock market has 
the function of optimizing resource allocation, capital 
financing, acting as a macroeconomic "barometer" and 
value discovery. Over the past few decades, many market 
phenomena have defied the classical theories and models 
of finance, and behavioral finance has emerged, with 
investor sentiment coming into view as a key factor and 
many scholars beginning to consider the impact of 
investors' psychological factors on the market. The 
unpredictability of noise traders' beliefs poses a risk to 
asset prices, which can deviate significantly from 
fundamental par even in the absence of fundamental 
risk[1]. Smales notes that small-cap stocks are most 
sensitive to changes in investor sentiment and that 
sentiment has a greater impact on market returns during 

economic downturns[2]. 
1.2 THE ADVANTAGES OF STUDYING INVESTOR 
SENTIMENT BASED ON THE CHINESE STOCK 
MARKET 
China's stock market can serve as a good "testing ground" 
for studying investor sentiment. 
The proportion of small and medium-sized stock investors 
in the Chinese stock market is huge, and the 2019 Survey 
on the Status of Individual Investors published by the 
Shenzhen Stock Exchange shows that the average amount 
of account assets of respondents is 547, 000 yuan, among 
which the proportion of small and medium-sized investors 
with account assets of less than 500, 000 yuan is 75.1%, 
down 4.9 percentage points from the previous year. 
Although the proportion has decreased, China's stock 
market is still dominated by small and medium-sized 
investors, and speculation is very serious, in which noise 
traders can easily appear, and through the influence of 
small and medium-sized traders with unstable assets lead 
to violent fluctuations in the stock market, so the Chinese 
stock market is to a greater extent affected by investor 
sentiment. 
1.3 CHINA'S ECONOMIC POLICY UNCERTAINTY 
AND INVESTOR SENTIMENT 
Gilchrist et al. point out that elevated economic policy 
uncertainty increases frictions in financial markets, 
reduces the supply of credit, and raises the cost of 
financing and investment, causing firms to delay or reduce 
investment, which in turn makes investor sentiment 
pessimistic[3]. As an emerging market country, China's 
stock market is not well developed compared to Western 
developed capitalist countries, and the government often 
issues policies to intervene in the stock market. For 
investors, they use government policies as the basis for 
analyzing the fundamentals of the stock market, which 
leads to the inflow and outflow of capital in the stock 
market, which may result in the mutual influence of 
economic policies and stock market fluctuations. Most 
individual investors are less risk averse and often have 
difficulty making decisive decisions in the face of 
uncertain economic policy expectations, triggering 
irrational panic. 
1.4 RESEARCH DIRECTION 
Uncertainty in economic policies can have an impact on 
stock market volatility. Changes in macroeconomic 
policies, such as the formulation, modification, and repeal 
of monetary and fiscal policies, have an impact on stock 
market volatility. Economic policies act on investor 
sentiment, while the formulation of macroeconomic 
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policies can also be influenced by investor sentiment. 
Economic policies are accompanied by various 
uncertainties, which can affect investors' risk perceptions 
and generate some negative emotions, thus influencing 
investors' judgment, leading to indecision and caution, and 
ultimately affecting the volatility of financial markets. 
Based on previous scholarly research on stock market 
volatility, this project uses logical reasoning and 
econometric methods to analyze the relationship between 
investor sentiment in China's stock market and the impact 
of economic policy uncertainty on stock market volatility. 
Based on the results of the study, we also propose some 
rational and innovative ideas for the national policy, which 
can contribute to the prevention of non-systematic risks in 
the financial market, the rational operation of economic 
policies, the reduction of irrational factors in the capital 
market and the strengthening of the capital market's ability 
to serve the real economy. 
2 RESEARCH CONTENT AND THEORETICAL 

MODEL 
2.1 VARIABLE DESCRIPTION AND HANDLING 
2.1.1 STOCK MARKET INDICATORS 
Considering the accuracy of information in financial 
empirical research, this paper uses the more high-
frequency daily frequency data of the SSE Composite 
Index as a sample, and uses the concept of Realized 
Volatility, which has certain superiority in dealing with 
high-frequency data, to measure the volatility of the A-
share stock market, and the model is as follows. 

 RV = �(ln
𝑝𝑝𝑡𝑡+1
𝑝𝑝𝑡𝑡

)2 (1) 

where pt represents the price corresponding to the sample 
at moment t. The realized volatility of the A-share market 
is shown in Figure 1, and it can be seen that the realized 
volatility around 2008 and 2015 are relatively high and 
very volatile, and the rest of the time is low and relatively 
stable. 

 
Figure 5 Realized Volatility 
2.1.2 INVESTOR SENTIMENT INDICATORS 
Most classifications of proxies for investor sentiment are 
classified as direct (explicit/subjective) proxies, indirect 
(implicit/objective) proxies, and constructed composite 
investor sentiment indices. 
Direct indicators: These refer specifically to the data 
obtained through direct surveys. The results of the data 
obtained in this way directly reflect the level of sentiment 
of the sample of investors and can therefore be used for 
direct research. The main direct indicators are: consumer 
confidence index (Fisher and Statman, 2002)[4], investor 
intelligence index (Brown and Cliff, 2004)[5], and 
American Association of Individual Investors index 
(Fisher and statman, 2002)[4]. 
Indirect indicators: due to the abstract nature of investor 
sentiment in the stock market, researchers usually select 
data with certain representational power or correlation 
with investor sentiment to conduct research, the more 
classic indirect indicators are: closed-end fund discount 
rate (Baker and Wurgler, 2006)[6], (Wu Yanran and Han 
Liyan, 2007)[7];IPO index categories of IPO first-day 
return (Yi, Zhigao and Mao, Ning, 2009)[8], IPO first-day 
issue volume (Baker and Wurgler, 2004)[6], IPO quantity 
(Baker and Wurgler, 2006)[6], IPO first-day listing yield 
(Yanran Wu and Liyan Han, 2007)[6]; Stock trading data 
categories of turnover rate (Baker and Wurgler, 2004)[6], 
number of new account openings (Yanran Wu and Liyan 
Han, 2007)[7], number of new account openings (Yanran 
Wu and Liyan Han, 2007)[7]. 
In selecting the indicators, we firstly consider that the 
indicators should comprehensively represent the changes 

in investor sentiment, covering direct indicators and 
indirect indicators such as fund, IPO, and stock trading 
data; secondly, the content of the indicators should be 
complete and in time to avoid affecting the overall 
analysis due to data mutilation; thirdly, the data itself is 
easily accessible with formal channels; and finally reflect 
novelty by adding some indicators that have not appeared 
in previous studies but can well reflect investor sentiment 
according to the Chinese context. 
Based on the above criteria, the following indicators were 
selected: 
(1)Confidence Index of Securities Investors (CISI) 
For a direct indicator of consumer sentiment, we selected 
the Securities Investor Confidence Index (CISI), which is 
independently compiled by the China Securities Investor 
Protection Fund Limited, with a sample of questionnaires 
from 508 business offices of 68 securities firms 
nationwide. When investor sentiment is high, the 
confidence index is high, and vice versa. 
(2)Closed-end fund discount rate (DCEF) 
According to the efficient market theory, the price of an 
asset is linked to its fundamental value and the price of a 
closed-end fund should be in line with the price of its 
equity portfolio per unit of net assets. As early as the last 
century, Wiesenberger argued that the discount is greatest 
when investor sentiment is pessimistic and becomes 
smaller when it is optimistic[9]. Zweig also suggested that 
investor sentiment can explain the existence of closed-end 
fund discounts[10]. In China, Yanran Wu and Liyan Han 
similarly showed that the discount rate of Chinese closed-
end funds is an indicator of investor sentiment[7]. 
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The formula for calculating the weighted discount rate of 
closed-end funds is as follows. 

 
DCEFt = �[(Pit − NAVit) × Ni]/�(Ni × NAVit)

n

i=1

n

i=1

 (2) 

Where n is the number of closed-end funds publicly 
offered in the Shanghai and Shenzhen markets in the 
current period, Pi is the closing price of fund i on the last 
trading day of each month, NAVi is the net unit value on 
the last trading day of each month, and Ni is the share of 
fund i. DCEFt greater than 0 is a premium and less than 0 
is a discount. 
(3)Number of new A-share account openings (NA) 
For more mature foreign stock markets, the number of 
new A-share accounts is not a good reflection of changes 
in investor sentiment, but for the rapidly expanding and 
immature Chinese market, the number of new accounts 
opened each month represents the degree of enthusiasm 
and participation of over-the-counter investors in the stock 
market, and this indicator effectively reflects investor 
sentiment. When investor sentiment is high, the 
willingness to participate in the investment increases and 
the number of new accounts is high. Similarly, when 
investor sentiment is low, the number of new accounts 
opened is low. 
(4)Market Turnover Rate (TURN) 
The market turnover rate can, to a certain extent, reflect 
the activity of the market and investor participation. 
Because of the late start and relatively incomplete 
development of China's stock market, investors tend to 
invest in the stock market to "make quick money" rather 
than holding stocks for a long time. Therefore, when 
investors have a more positive attitude towards the current 
stock market, investors generally tend to choose to trade 
more frequently in the stocks they now hold, so this is an 
indicator that is positively correlated with investor 
sentiment, calculated as follows. 

 
TURNt=�TURNi

n

i=1

/�MEVi

n

i=1

 (3) 

Here, in order to exclude the effect of scale expansion, the 
equation divides the monthly trading volume of Shanghai 
and Shenzhen markets by the monthly market 
capitalization outstanding, n is the number of trading days 
in the month, TURN is the daily market turnover rate of 
Shanghai and Shenzhen, and MEV is the daily trading 
market capitalization of Shanghai and Shenzhen. 
(5)IPO First Day Yield (RIPO) 
The first-day IPO return (RIPO) is measured by the 
arithmetic average of the first-day return of newly listed 
A-shares in the same month. When the first-day IPO 
return is high, it indicates that investor sentiment is 
positive and investors are willing to put more money into 
the stock market and new issues are more popular among 
investors; conversely, investor sentiment is low and 

investors are reluctant to put money into new issues. 
Moreover, higher IPO first-day returns are also considered 
to be a precursor to investment timing. Therefore, IPO 
first-day returns can be used as an indirect indicator of 
investor sentiment and can reflect market investor 
sentiment. 
(6)Amount of initial issue proceeds (NIPO) 
That is, the amount of funds raised by initial public 
offerings each month. When the economic situation 
improves and investors are optimistic about future 
expectations, companies that are qualified to go public 
will go public in large numbers to seize the opportunity to 
raise funds. The initial public offering of stocks is often 
chosen during the "hot" period of the market, because it 
has a higher possibility of success and a higher probability 
of raising more funds, as well as significantly increasing 
the share price on the first day of the IPO, achieving a 
significant increase in the market value of the company, 
and sending a more positive signal to the market, which is 
beneficial to the long-term development of the company. 
The company's long-term development. When the market 
is "hot", investor sentiment is high, market investment 
enthusiasm is high, and the market can afford to issue a 
larger amount of shares, and the market will chase the new 
shares enthusiastically to make the first day of IPO 
earnings higher. This indicator has been used more often 
in the foreign literature to explore the changes in investor 
sentiment and has also been shown to be correlated. 
2.1.3 ECONOMIC POLICY UNCERTAINTY 
INDICATOR 
This paper uses the Economic Policy Uncertainty (EPU) 
index, jointly published by Stanford University and the 
University of Chicago (Baker et al.), to measure economic 
policy uncertainty. 
The index uses the South China Morning Post, a 
mainstream English-language newspaper in Hong Kong, 
China, as the search platform, and is based on the 
keywords "uncertainty, " "economy, " "policy, " and "tax. 
policy", "tax", "expenditure", "budget", "deficit and 
"government", "Beijing", "authorities", "central bank", 
"China", "China" and "China". Central Bank", "People's 
Bank of China" and other terms are combined into a 
compound screening mechanism to construct the Chinese 
economic policy uncertainty index. The results of the later 
manual sampling comparison show that 492 out of 500 
sampled articles are related to China's economic 
uncertainty, and only 8 articles are incorrectly flagged as 
related to China's economic uncertainty by the automatic 
search method, i.e., the false alarm rate based on 
compound word identification is small. The index has 
received wide academic attention and recognition since its 
introduction, so this paper uses the economic policy 
uncertainty index constructed by Baker et al. as a proxy 
for economic policy uncertainty in China, denoted by EPU. 
2.2 NOMENCLATURE 

Table 13 Nomenclature 
Classification Indicators Name Source 
Stock Market Realized Volatility RV Wind 
Economic Policy Uncertainty Economic Policy Uncertainty EPU http://www.policyuncertainty.com/scmp_monthly.html 
Direct Indicators of Investor 
Sentiment Investor Confidence Index CISI Investment Fund Company 
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Indirect indicators of investor 
sentiment 

Closed-end Fund Discount Rate DCEF CSMAR 
Number of new A-share 
accounts NA CSMAR 

Market turnover rate TURN Wind 
Amount of initial issue 
proceeds NIPO Wind 

IPO First Day Yield RIPO CSMAR 
Macroeconomics Industrial value added year-on-

year INDUSTRY Wind 

2.3 INDEX CONSTRUCTION 
2.3.1 INVESTOR SENTIMENT INDEX 
CONSTRUCTION 
First, since the above six indicators will have a time lag in 
reflecting investor sentiment, all these indicators are 
lagged by one period to obtain a total of 12 initial 
indicators of investor sentiment, and then standardized to 
construct the investor sentiment index. Here, the BW 
index construction method is strictly followed, and only 
the first principal component is chosen. Because the 
principal components obtained after principal component 
analysis are not vertically correlated with each other and 
the economic meaning would be blurred if weighted 

average, the first principal component, which contains 
more information, is chosen to measure sentiment and the 
initial investor sentiment index sentt is obtained. 
After that, the correlation analysis between sentt and these 
12 indicators is conducted separately, and the six variables 
with higher correlation coefficients are selected to 
construct the investor sentiment index SENTt, and the 
results are shown in Table 3, and the corresponding 
variable codes are shown in Table 2. By comparing the 
correlation coefficients, it is found that DCEFt, RIPOt-1, 
NAt, TURNt, NIPOt, and CIDXt-1 have stronger 
correlations, so these six indicators for empirical analysis. 

Table 14 Correlation coefficient of investor sentiment variables 
Correlation coefficient DCEF t RIPO t NA t TURN t NIPO t CISI t 
sentt -0.4625*** 0.0649* 0.7966*** 0.8487*** 0.4699*** 0.5826*** 
Correlation coefficient DCEF t-1 RIPO t-1 NA t-1 TURN t-1 NIPO t-1 CISI t-1 
sentt -0.4590*** 0.0724* 0.7660*** 0.8366*** 0.4013*** 0.6992*** 

Table 15 Descriptive Statistics 
 Mean 

value 
Standard 
deviation 

Minimum 
value 

Maximum 
value 

DCEFt -0.09 0.048 -0.26 -0.015 
RIPOt-1 -0.44 0.61 -0.052 6.27 
NAt 3.47 0.62 2.22 5.11 
TURNt 0.23 0.11 0.085 0.68 
NIPOt 164.23 151.36 0 803.5 
CISIt-1 55.21 6.87 41.3 71.2 

 
Combined with the previous analysis, the first principal 
component consisting of these six data sets after 
standardization (with a variance contribution of about 
45%) is used to represent the investor sentiment index 
SENTt, as in the following equation. 

 𝑆𝑆𝐸𝐸𝑆𝑆𝑇𝑇𝑡𝑡 = −0.0425𝐷𝐷𝐶𝐶𝐸𝐸𝐹𝐹𝑡𝑡 + 0.1073𝑅𝑅𝐼𝐼𝑃𝑃𝑅𝑅𝑡𝑡−1
+ 0.8272𝑆𝑆𝐴𝐴𝑡𝑡 + 0.8408𝑇𝑇𝑇𝑇𝑅𝑅𝑆𝑆𝑡𝑡
+ 0.5121𝑆𝑆𝐼𝐼𝑃𝑃𝑅𝑅𝑡𝑡 + 0.7481𝐶𝐶𝐼𝐼𝑆𝑆𝐼𝐼𝑡𝑡−1 

(4) 

2.3.2 DESCRIPTIVE STATISTICS 
The descriptive statistics of investor sentiment, economic 
policy uncertainty and realized volatility are shown in 
Table 4. It can be seen that the volatility of economic 
policy uncertainty in China is high, with a standard 
deviation of 232.13, and the standard deviation of investor 
sentiment is also larger than the standard deviation of 
stock market volatility, indicating that investor sentiment 
and economic policy uncertainty in China are 
characterized by sharp fluctuations. 
Table 16 Descriptive statistics of indices 

 Mean 
value 

Standard 
deviation 

Minimum 
value 

Maximum 
value 

EPUt 282.08 232.13 26.14 970.83 
SENTt 8.73*10-

9 
2.07 -3.34 6.60 

RV 0.40 0.52 0.016 3.17 
In order to visualize the data more, the three are 
normalized to eliminate the effects of data units as well as 
orders of magnitude into variables with mean of 0, and 
standard deviation of 1. The trends of the three after 
processing are plotted as follows. The correlation 
coefficient between the constructed investor sentiment 
index and realized volatility through Pearson correlation 
analysis is 0.55 (two-tailed, 1% significance level), 
indicating that investor sentiment can affect stock 
volatility. As can be seen in Figure 2, the two trends are 
basically consistent, where investor sentiment has a priori. 
2009-early 2015 saw a high level of oscillation in investor 
sentiment, accompanied by oscillation in realized 
volatility, while the rest of the time investor sentiment was 
relatively stable and realized volatility also showed a 
stable trend. It can also be seen that the EPU index has a 
negative relationship with realized volatility, and that 
stock market volatility is higher when the EPU index is 
lower and lower when the EPU index is higher. 2016 and 
2018 have been affected by the U.S. election, the U.K.'s 
exit from the European Union, and the U.S.-China trade 
war, and the EPU index has been showing higher levels, 
investor sentiment is very low, and stock market volatility 
is lower. 
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Figure 6: Three indices trend chart 
2.4 MODEL CONSTRUCTION AND ANALYSIS OF 
RESULTS 
2.4.1 MODEL CONSTRUCTION 
This paper is analyzed using stepwise regression with the 
mediating effect test. ADF test shows that the variable 
series are all zero-order singleton. First, considering the 
lag of investor sentiment transmission and reducing the 
impact of model endogeneity on the empirical results, we 
lag all explanatory variables in the regression equation by 
one period, and the specific model is as follows. 

 RV𝑡𝑡 = β0 + β1EPU𝑡𝑡−1 + β2INDUSTRY𝑡𝑡−1 + ε𝑡𝑡 (5) 
 SENT𝑡𝑡 = β0 + β1EPU𝑡𝑡−1+β2INDUSTRY𝑡𝑡−1 + ε𝑡𝑡 (6) 
 RV𝑡𝑡 = β0 + β1EPU𝑡𝑡−1 + β2SENTt−1 + β3INDUSTRY𝑡𝑡−1

+ ε𝑡𝑡 
(7) 

To control for macroeconomic effects, the year-on-year 
industrial value added growth INDUSTRY is used as a 
control variable in Eq. where ξt represents the random 
error term. 
Referring to Zhonglin Wen and Baojuan Ye[12], the 
specific analysis steps of the mediating effect are as 
follows. First, the effect of economic policy uncertainty 
on short-term stock market volatility is tested by model 
(5), followed by the test of economic policy uncertainty 
on investor sentiment (6) versus investor sentiment and 
economic policy uncertainty on short-term stock market 
volatility (7). If β1 in (5) is significant, then the mediating 
path of investor sentiment exists, otherwise according to 
the theory of masking effect. After that, we test β1 in (6) 
and β2 in (7) in turn, and if both are significant, it indicates 
that the indirect effect is significant. If at least one of them 
is not significant, the product of the two is tested by 
Bootstrap method, and if it is not significant, it means that 
the indirect effect is not significant and vice versa. After 
that, β1 in (7) is tested and if it is not significant, it means 
that the direct effect is not significant and only the 
mediating effect is significant. If it is significant, it means 
that the direct effect is significant and there may be other 
mediators. Finally, if β1 (6) β2 (7)/β1 (7) is negative, it 
indicates masking effect; conversely, it is partially 
mediated effect, and the proportion of reported mediated 
effect to total effect is β1 (6) β2 (7)/β1 (7). 
2.4.2 ANALYSIS OF EMPIRICAL RESULTS 
Table 17 Regression results 

Y RV SENT 
 (5) (6) (7) 
EPU -0.00065*** 

(-3.21) 
-0.00044*** 
(-3.45) 

-0.0015* 
(-1.67) 

SENT  0.16*** 
(4.69) 

 

INDUSTRY -0.022** -0.026*** 0.0065 

(-1.98) (-2.65) (0.14) 
Constant value 0.78*** 

(4.02) 
0.75*** 
(5.42) 

0.31 
(0.43) 

R2 0.064 0.4342 0.028 
F-statistic 6.24*** 8.96*** 3.16** 

The regression results for each variable are shown in Table 
5, combined with the theoretical analysis above. First, it is 
seen from equation (6) that the regression coefficient of 
economic policy uncertainty on investor sentiment is 
significantly negative, indicating the existence of an 
indirect effect of investor sentiment. In addition, it can 
also be seen from equation (5) that economic policy 
uncertainty can also have a significant negative impact on 
stock market volatility. From (7), it can be seen that 
investor sentiment has a significant positive effect on 
stock market volatility, i.e., the higher the investor 
sentiment, the higher the stock market volatility, and there 
is a partial mediating effect of investor sentiment, where 
the reported mediating effect accounts for 54.55% of the 
total effect. 
2.4.3 MODEL OPTIMIZATION 
In order to better explore the relationship between the 
three and optimize the conclusions of this paper, 
considering the obvious time-varying characteristics of 
policy and sentiment, this paper takes the "bear market" in 
June 2015 as the node and divides the time into two 
subintervals: the "bull market" from June 2012 to June 
2015 (the Shanghai Composite Index rose about 80%) and 
the "bear market" from July 2015 to May 2018 (the 
Shanghai Composite Index fell about 24%). The 
regression analysis is carried out in the same way as above 
for two subintervals: the "bull market" from June 2012 to 
June 2015 (when the SSE Composite Index rose about 
80%) and the "bear market" from July 2015 to May 2018 
(when the SSE Composite Index fell about 24%). As 
shown in Table 6, the regression coefficient of economic 
policy uncertainty on stock market volatility is not 
significant during the "bull market" period of 2012-2015, 
indicating that there is no mediating effect of investor 
sentiment, but investor sentiment can amplify stock 
market volatility at the 1% significance level during this 
period. On the contrary, during the "bear market" phase 
from 2015-2018, the regression coefficient of economic 
policy uncertainty on stock market volatility is significant, 
indicating that there is a mediating effect of investor 
sentiment. 
In table 5, economic policy uncertainty reduces stock 
market volatility at the 10% significance level, which, 
combined with the theoretical analysis above, suggests 
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that there is a partial mediating effect of investor sentiment 
during the "bear market", while on the contrary, the 
mediating effect of investor sentiment during the bull 
market upturn from June 2012 to June 2015 is not 
significant. In addition, comparing the coefficients of 
investor sentiment in Column 2 and 6, it shows that 
investor sentiment amplifies stock market volatility 
during the "bear market" phase. In conclusion, there is a 
mediating effect of investor sentiment on stock market 
volatility in the downside phase of the market due to 

economic policy uncertainty, which can significantly 
dampen investor sentiment and thus act on the stock 
market. Economic policy uncertainty also has a negative 
effect on investor sentiment during the upside of the 
market, but it is not as pronounced as the former and does 
not have a significant effect on stock market volatility. 
Investor sentiment can significantly amplify stock market 
volatility in both up and down markets, especially in down 
markets, where investor sentiment can exacerbate stock 
market volatility. 

Table 18 Regression results by period 
Y RV SENT RV SENT 
 June 2012 - June 2015 July 2015 - May 2018 
 1 2 3 4 5 6 
EPU -0.00061 

(-1.26) 
-0.00044 
(-0.72) 

-0.0034 
(-0.77) 

-0.0023** 
(-2.37) 

-0.00080* 
(-1.71) 

-0.0029* 
(-1.83) 

SENT  0.13*** 
(3.09) 

  0.40*** 
(8.10) 

 

INDUSTRY -0.065* 
(-1.71) 

-0.00053 
(-0.03) 

-0.56* 
(-1.9) 

-0.013 
(-0.39) 

0.00095 
(0.05) 

-0.0047 
(-0.05) 

Constant value 1.04** 
(2.66) 

0.56*** 
(3.04) 

4.76* 
(1.77) 

1.26** 
(2.50) 

0.55** 
(2.41) 

1.11 
(1.32) 

R2 0.1396 0.55 0.2489 0.1523 0.8016 0.0954 
F-statistics 2.18 4.57*** 2.22 2.81* 22.51*** 1.69 

2.4.4 ROBUSTNESS TESTS 
OLS can lead to biased and inconsistent results because of 
some endogeneity issues, although the explanatory 
variables have been lagged one period to reduce the effect 
of endogeneity, considering the expected factors, the EPU 
index lagged one period is selected as the instrumental 
variable. Firstly, the current EPU index will be correlated 
with the EPU index of the previous periods, and secondly, 

the lagged EPU index takes values that have been fixed as 
antecedent variables, which can achieve exogeneity. 
Robustness tests are performed using generalized moment 
estimation model (GMM), and the results are shown in 
Table 7, and the results are basically consistent with the 
previous paper, thus confirming the conclusions obtained 
in the previous paper. 

Table 19 Robustness tests 
Y RV SENT RV SENT 
 June 2012 - June 2015 July 2015 - May 2018 
 1 2 3 4 5 6 

EPU -0.00033 
(-0.28) 

0.0011 
(1.33) 

-0.0084 
(-1.15) 

-0.0046** 
(-2.25) 

-0.0018** 
(-2.04) 

-0.0043* 
(-1.85) 

SENT  0.14*** 
(3.17)   0.38*** 

(7.43)  

INDUSTRY -0.067* 
(-1.94) 

-0.0093 
(-0.44) 

-0.53* 
(-1.96) 

-0.029 
(-0.50) 

-0.0059 
(-0.42) 

-0.013 
(-0.12) 

3 RESEARCH FINDINGS AND POLICY 
RECOMMENDATIONS 
3.1 RESEARCH FINDINGS 
In this paper, the effect and transmission path of economic 
policy uncertainty and investor sentiment on market 
volatility is empirically tested by stepwise regression 
method, using the stock market volatility from August 
2009 to December 2019 as the object of study and 
constructing the investor sentiment index by principal 
component analysis. 
The results of the empirical study show that investor 
sentiment has a significant positive impact on stock 
market volatility in general, and by period, the impact of 
investor sentiment on stock market volatility is greater in 
a "bear" market than in a "bull" market. The uncertainty 
of our economic policy has a negative impact on stock 
market volatility in general, and there is a mediating effect 
of investor sentiment. However, this performance differs 
when the market is different. In a "bull market", economic 
policy uncertainty has no significant impact on stock 

market volatility and there is no mediating effect of 
investor sentiment; in a "bear market" economic policy 
uncertainty has a significant negative impact on stock 
market volatility and there is a mediating effect of investor 
sentiment. This suggests that investors will pay more 
attention to economic policies in times of stock market 
downturn, thus affecting investors' confidence and 
expectations. 
3.2 POLICY RECOMMENDATIONS 
The SEC stressed the need to maintain financial market 
stability and prevent financial risks. The government 
should pay attention to the market sentiment transmission 
of economic policy formulation. 
Due to information asymmetry and blind herd mentality, 
many small and medium-sized investors in the stock 
market cannot fully grasp the market information and 
often appear to be "wallflowers", changing their 
investment choices whenever the market winds change, a 
phenomenon that is more serious in the Chinese stock 
market where retail investors are the majority. Based on 
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the findings of this study, small and medium-sized 
investors can reasonably evaluate the fluctuations in the 
stock market, so that they can think rationally and choose 
carefully, especially in the downward period of the stock 
market, to minimize the possibility of investment losses. 
Strengthen the transmission of the concept of value 
investment and give full play to the risk management 
function of financial derivatives trading. 
Policy uncertainty mainly comes from media news reports. 
The state needs to regulate the accuracy and objectivity of 
media reports on economic policies and related 
information disclosure, while focusing on maintaining the 
continuity of economic policies, thus mitigating the 
impact of economic policy introduction on market 
stability. At the same time, it should also disclose relevant 
emergency economic policies in a timely manner through 
official media channels and provide objective and detailed 
analysis of the situation to minimize the overreaction of 
individual investor sentiment, stabilize investor sentiment 
and lead positive public opinion, especially during the 
stock market downturn, to mitigate the impact of investor 
sentiment on the stability of the securities market. 
 
REFERENCES 
[1]. Long J D, Shleifer A, Summers L H, et al. Noise 
Trader Risk in Financial Markets[J]. Scholarly Articles, 
1990. 
[2]. Smales. The importance of fear: investor sentiment 
and stock market returns[J]. Applied Economics, 2017, 
49(34):3395-3421. 
[3]. Gilchrist S, Sim J W, Zakrajek E . Uncertainty, 

Financial Frictions, and Investment Dynamics[J]. SSRN 
Electronic Journal, 2010. 
[4]. Fisher K L, Statman M. Consumer Confidence and 
Stock Returns[J]. Ssrn Electronic Journal, 2002, 
30(1):225-236. 
[5]. Brown G W, Cliff M T. Investor sentiment and the 
near-term stock market[J]. Journal of Empirical Finance, 
2004, 11(1):1-27. 
[6]. Baker M, Wurgler J. Investor Sentiment and the 
Cross-Section of Stock Returns[J]. Economic 
Management Journal, 2006, 61(4):1645-1680. 
[7]. Wu Yanran, Han Liyan, Imperfect Rationality, 
Sentiment and Closed end fund Puzzle[J]. Economic 
Research Journal, 2007(3):117-129. 
[8]. Yi Zhigao, Mao Ning. A Study on Measuring 
Investor Sentiment in Chinese Stock Market: The 
Construction of CICSl [J]. Journal of Financial Research, 
2009(11):174-184. 
[9]. Wiesenberger, A. Investment Companies Services, 
Annual Surveys[M]. New York: Warren, Gorham, and 
Lamont, 1960-1991. 
[10]. Zweig, Mart in E. An Investor Expectations Stock 
Price Predictive Model Using Closed – end Fund 
Premiums[J]. Journal of Finance, 1973(28):67 – 87. 
[11]. Baker M, Wurgler J. Investor Sentiment in the Stock 
Market[J]. Journal of Economic Perspectives, 2007, 
21(2):129-152. 
[12]. Wen Zhonglin, Ye Baojuan. Analyses of Mediating 
Effects: The Development of Methods and Models [J]. 
Advances in Psychological Science, 2014, 22(05):731-74. 
 

 
 
  



80  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 

Research on the Public Health Emergency 
Management System in Colleges and 
Universities in the Post Epidemic Era 

 
Cheng Yang  
School of Statistics and Applied Mathematics, Anhui University of Finance and Economics, Bengbu, China 
 
Abstract: The university emergency health management 
system is the organizational structure of colleges and 
universities in the face of emergent health. After the 
advent of COVID-19, higher requirements were created. 
This paper selects five aspects of the system for evaluation 
and scoring, and puts forward its shortcomings. The 
connotation of the system also includes college students' 
understanding and current situation of emergency 
management. Through the cluster analysis of the 
questionnaire data, this paper divides the population, and 
obtains the current situation of the college population. 
Finally, combined with the two, put forward reasonable 
suggestions. 
Key word: Public Health Emergency Management; 
Analytic Hierarchy Process; TOPSIS; Cluster analysis; 
Post Epidemic Era 
 
1. RESEARCH BACKGROUND AND 
INTRODUCTION 
1.1 RESEARCH BACKGROUND 
In recent years, with the continuous expansion of college 
enrollment, colleges and universities have become more 
and more densely populated areas, and public health and 
other safety problems have become increasingly 
prominent. However, due to the lack of prevention 
knowledge and ability of college students, colleges and 
universities have become the places where public health 
incidents occur frequently. The global outbreak of the 
epidemic in 2020 makes colleges and universities become 
high-risk areas of the epidemic, which brings great 
challenges to the epidemic prevention work of colleges 
and universities, and exposes the inadequacy of the health 
management system of colleges and universities. 
Public health events are not only related to people's health, 
but also to the security and stability of the country. College 
is a place for cultivating high-quality talents, and highly 
gathering place, so we need more focus on this, further to 
strengthen and improve the management of university 
public health events corresponding system, in order to 
prevent the development of the public health event and 
control the expansion of the situation, for college is a very 
realistic significance. 
1.2 INTRODUCE 
A public health emergency refers to an epidemic situation 
of a major infectious disease, a mass disease of unknown 
cause, a major food or occupational poisoning, and other 
events that seriously affect public health, which occur 
suddenly and cause or are likely to cause serious damage 
to public health. The nature of the colleges and 

universities have a special in residential environment, 
college students in the face of the health emergency occurs 
is all the more special, once the incident is likely to have 
serious harmfulness, brings to the work of colleges and 
universities and students' learning loss, on the other hand 
is the social sensitivity, colleges and universities is closely 
related with the outside world, radiation to the whole 
society, and caused great impact. Based on the above 
reasons, colleges and universities should pay more 
attention to the characteristics of the main body when 
constructing the health management system. 
2. CHARACTERISTICS OF EMERGENCY PUBLIC 
HEALTH MANAGEMENT MECHANISM  
The integrity of the mechanism means that colleges and 
universities should consider the problem from the 
perspective of the whole situation and always consider the 
actual situation of students in the face of sudden and 
urgent public health events. At the same time, we also 
need to coordinate the various elements and links in the 
cooperation mechanism. 
In the face of emergency public health events, colleges 
and universities should not only pay attention to the 
overall cooperation, but also pay attention to the 
hierarchical structure of the management mechanism, deal 
with public health emergencies, and handle the division of 
labor and cooperation among various institutions. 
According to the process and order of the development of 
the movement of things, there must be three steps of 
brewing, development and result of the crisis. In view of 
the above process, the management mechanism of 
colleges and universities should have a series of processes, 
such as early warning, control, treatment and after-
treatment. 
With the dynamic mechanism, the public health 
emergency management system in colleges and 
universities should not only take into account the 
characteristics of integrity and hierarchy, but also keep the 
dynamic development. Anyone and things are not 
immutable, stick to the rigid mechanism, will not adapt to 
the changing outside. Health emergencies in colleges and 
universities are unpredictable, so colleges and universities 
need to adjust the measures according to the actual 
situation and actively seek for changes 
3. CONSTRUCTION OF EMERGENCY HEALTH 
MANAGEMENT EVALUATION SYSTEM  
3.1 SELECTION OF EVALUATION INDICATORS  
With reference to previous scholars’ research on the 
evaluation of emergency management in relevant colleges 
and universities, combined with the specific measures of 
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relevant colleges and universities in the province and the 
characteristics of the corresponding institutions, we take 
the organizational structure, information exchange, 
operation process, guarantee system, and goal realization 
as The criterion layer is used to construct the evaluation 
system of emergency health management in colleges and 
universities. At the same time, 18 evaluation indicators 
were selected based on the actual situation of colleges and 
universities in the province. In order to ensure objectivity 
and authenticity, we invite experts in emergency 
management to evaluate and score. Variable selection as 
shown in figure 1. 

 
Figure1: Evaluation chart of emergency management 
system of public health emergency. 
3.2 Improved AHP-TOPSIS comprehensive evaluation 
model construction process 
In this paper, the analytic hierarchy process is used to 
determine the evaluation index and the weight of the 
criterion layer, and finally, TOPSIS is used to determine 
the scores of different evaluation objects to sort.  
(1) Improved AHP calculation subjective weight In order 
to reduce the difficulty caused by the judgment matrix not 
satisfying the consistency test, this paper adopts the 
improved AHP to solve the above problems, uses the scale 
construction method to determine the judgment matrix of 
each layer, and calculates the above n in a non-decreasing 
manner. The indexes are sorted, and the importance of the 
two adjacent indexes is compared, and recorded as a scale. 
The judgment matrix obtained according to this is 
consistent and does not need to be tested. 
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The resulting evidence of the judgment satisfies the 
consistency test, so its weight can be directly calculated, 

and the weight of each layer of judgment matrix can be 
calculated according to the following formula. 
𝜔𝜔𝑖𝑖 = (∏ 𝑟𝑟𝑖𝑖𝑗𝑗𝑛𝑛

𝑗𝑗=1 )
1
𝑛𝑛/∑ (∏ 𝑟𝑟𝑖𝑖𝑗𝑗𝑛𝑛

𝑗𝑗=1
𝑛𝑛
𝑖𝑖=1 )

1
𝑛𝑛 (1) 

Among them, 𝜔𝜔𝑖𝑖 is the weight of the index of the ith item, 
and ∏ 𝑟𝑟𝑖𝑖𝑗𝑗𝑛𝑛

𝑗𝑗=1  is the product of all elements in the ith row 
of the matrix R. 
(2) Weighted TOPSIS calculation score For the m 
evaluation objects and p evaluation indicators, a 
normalized matrix is constructed and then normalized. 
The calculation expresses the optimal solution through the 
positive ideal solution, which corresponds to the set 
constituted by the minimum index; the negative ideal 
solution represents the worst solution, which corresponds 
to the set constituted by the maximum index. Optimal 
value vector. 
𝑍𝑍+ =
(𝑚𝑚𝑎𝑎𝑥𝑥{ 𝑧𝑧11, 𝑧𝑧21,⋯ , 𝑧𝑧𝑛𝑛1},𝑚𝑚𝑎𝑎𝑥𝑥{ 𝑧𝑧12, 𝑧𝑧22,⋯ , 𝑧𝑧2𝑛𝑛},⋯ ,𝑚𝑚𝑎𝑎𝑥𝑥{ 𝑧𝑧1𝑚𝑚, 𝑧𝑧2𝑚𝑚,⋯ , 𝑧𝑧𝑛𝑛𝑚𝑚}) 
(2) 
Worst vector 
𝑍𝑍− =
(𝑚𝑚𝑖𝑖𝑛𝑛{ 𝑧𝑧11, 𝑧𝑧21,⋯ , 𝑧𝑧𝑛𝑛1},𝑚𝑚𝑖𝑖𝑛𝑛{ 𝑧𝑧12, 𝑧𝑧22,⋯ , 𝑧𝑧2𝑛𝑛},⋯ ,𝑚𝑚𝑖𝑖𝑛𝑛{ 𝑧𝑧1𝑚𝑚, 𝑧𝑧2𝑚𝑚 ,⋯ , 𝑧𝑧𝑛𝑛𝑚𝑚}) 
(3) 
After that, calculate the distance between the positive 
ideal solution and each evaluation object. 

𝐷𝐷𝑖𝑖+ = �∑ 𝜔𝜔𝑗𝑗(𝑍𝑍𝑗𝑗+ − 𝑧𝑧𝑖𝑖𝑗𝑗)2𝑚𝑚
𝑗𝑗=1  (4) 

The distance between the negative ideal solution and each 
evaluation object. 
𝑆𝑆𝑖𝑖 = 𝐷𝐷𝑖𝑖

−

𝐷𝐷𝑖𝑖
−+𝐷𝐷𝑖𝑖

+ (5) 

Sort according to relative degree. The larger 𝑆𝑆𝑖𝑖 , the 
smaller the gap between the i-th evaluation unit and the 
optimal level. The larger the closeness means that the 
evaluation object has a very high closeness to the ideal 
solution, that is, it is very close to the ideal solution, The 
higher the ranking. 
4. EMPIRICAL STUDY OF THE MODEL  
4.1 CALCULATION OF INDICATORS OF 
EMERGENCY HEALTH MANAGEMENT SYSTEM  
Based on the above system evaluation system, we 
compare the two indicators according to the importance of 
the selected indicators, and construct the criterion layer 
and the scheme layer judgment matrix according to the 
scale construction method. Because there is no need to 
judge whether the consistency test is passed, this article 
Calculate the weights of the criterion layer and the scheme 
layer directly, and finally calculate the weighted value of 
the overall index. The results are shown in Table 1. 

Table1: Weight and score ranking table. 
Scheme layer P Scheme weight score ranking Overall ranking 
Command organization d11 0.2813 0.0379 2 10 
Disease prevention d12 0.5484 0.0739 1 7 
Health technical support d13 0.1012 0.0136 3 15 
Permanent Emergency Response Agency d14 0.0692 0.0093 4 17 
Student feedback d21 0.7399 0.1625 2 3 
Faculty feedback d22 0.4065 0.0893 3 5 
Education system feedback d23 1.0732 0.2357 1 1 
Emergency plan management d31 0.218 0.0292 2 11 
Emergency personnel manage d32 0.1121 0.015 3 14 
Check assessment d33 0.6187 0.083 1 6 
Accountability correction d34 0.0512 0.0069 4 18 
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Preventive test d41 0.5315 0.2336 1 2 
Departmental coordination d42 0.3122 0.1372 2 4 
Disclosure d43 0.0951 0.0418 3 9 
Social mobilization and participation d44 0.0612 0.0269 4 12 
Material and technical reserves d51 0.6244 0.0448 1 8 
Contingency management requirements d52 0.2388 0.0171 2 13 
Expert library consulting guarantee d53 0.1368 0.0098 3 16 

4.2 TOPSIS EVALUATION AND ANALYSIS 
Combine the above formulas to solve the negative ideal 
solution and the positive ideal solution. The smaller the 
value of 𝐷𝐷𝑖𝑖− , the closer the emergency health 
management system capability of the university is to the 
negative ideal solution, that is, the worse the management 
capability, and the smaller the value of 𝐷𝐷𝑖𝑖+ , which 
indicates that the university The closer the emergency 
health management system capability is to the positive 
ideal solution, the better the management capability. 
Calculate the closeness of the university's emergency 
management system capability to the ideal solution 
respectively. 
After comprehensively evaluating universities, there are 
some shortcomings and shortcomings in the emergency 
management system of universities and colleges. First, the 
scores of health institution support and permanent 
emergency response agencies in the organizational 
framework are low. The actual situation does reflect the 
above situation. In this epidemic, colleges and universities 
seldom have enough support from health institutions. 
Lack of the corresponding personnel and technology to 
fight against emergencies. In addition, colleges and 
universities lack corresponding management institutions 
to deal with such matters. It also reflects from the side that 
there is still room for improvement in the emergency 
health management system of colleges and universities. 
Second, in the operational procedures, the management of 
emergency personnel and the accountability and error 
correction scores were low. The corresponding 
management of emergency personnel can respond more 
effectively to emergencies. This aspect is insufficient, and 
the management and training of personnel need to be 
strengthened. In addition, the low score of accountability 
and error correction indicates that colleges and 
universities have responsibilities in handling emergencies 
Unclear shortcomings, the efficiency of handling 
incidents will be greatly discounted, and the wrong 
behavior of related personnel is rarely corrected in time. 
The accountability correction mechanism needs to be 
strengthened urgently. 
third. In terms of function realization, colleges and 
universities have the problem of insufficient funding and 
lack of expert consultation. Colleges and universities have 
insufficient investment in this area, and there is no 
guarantee of real funding. It is difficult to carry out the 
corresponding work, and there is no corresponding expert 
to consult. When problems are encountered, It is difficult 
to deal with it correctly, and universities need to 
strengthen this aspect. 
5. ANALYSIS OF COLLEGE STUDENTS' STATUS 
In the post-epidemic era, domestic colleges and 
universities have become one of the most frequent places 

for public health emergencies due to their extensive and 
dense population sources. In order to effectively 
understand the prevention and control ability of college 
students and the management status of public health 
events in colleges and universities, we adopted the method 
of questionnaire. A total of 167 questionnaires were 
collected from randomly selected students in different 
grades of colleges and universities. In order to further 
understand the attention and understanding degree of 
different college students on public health emergencies 
and the quality of prevention and control facilities in their 
colleges and universities, we conducted cluster analysis on 
167 college students, divided them into different types of 
groups with characteristics, and named and analyzed the 
college students based on the clustering results. In order 
to better understand the investigation of college students 
and universities to respond to public health emergency 
situation. The steps of cluster analysis are shown in Figure 
2. 

 
Figure 2: flow chart of cluster analysis. 
5.1 VARIABLE SELECTION 
Before the clustering analysis, we should first select the 
clustering variables. As shown in Figure 3. 

 
Figure 3: variable selection chart of questionnaire. 
The four variables correspond to the problem options are 
assigned, from low to high are 1 to 4 points, respectively, 
for the following analysis. 
5.2 RESULTS ANALYSIS 
Based on the results of spss clustering analysis, we 
obtained four different groups of college students and 
analyzed their characteristics.  
Table 2: scores of various college students. 

Score Class A Class B Class C Class D 
Variable1 2.18 3.11 3.59 2.11 
Variable2 1.5 1.92 2.46 1.54 
Variable3 1.74 1.97 2.67 2.25 
Variable4 1.63 2.77 3.87 3.46 
Number 38 62 39 28 
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Class A college students: they pay more attention to the 
knowledge of public health emergencies, basically only 
when they need it, and they are less active in the lecture 
training. The quality of prevention and control facilities in 
the university is general, and there is no specific 
emergency plan for public satellite TV events. 
Class B college students: this kind of college students 
generally pay attention to health emergencies, but they 
will pay attention when there is publicity around, and their 
enthusiasm is general. I have participated in some lectures 
and training, maybe I can learn some knowledge about 
public health emergencies. The quality of prevention and 
control facilities in Colleges and universities is general, 
and there will be a small number of emergency plans for 
various public health emergencies. 
Class C college students: they usually pay close attention 
to the relevant knowledge of health emergencies, study 
actively, take the initiative and have a high degree of 
enthusiasm, participate in lectures, and strive to improve 
their ability in the prevention and control of public health 
emergencies. The quality of prevention and control 
facilities in their colleges and Universities is very high. 
The emergency plans have been basically improved. 
Class D college students: this kind of college students pay 
the least attention to the knowledge of public health 
emergencies among the four kinds of college students, and 
their participation in lecture training is not high, but the 
quality of prevention and control facilities in their colleges 
and universities is good, and the plans to deal with all 
kinds of public health events are relatively perfect. 
Cluster analysis of 167 college students shows that there 
are four groups a, B, C and D, among which the B group 
is the most. It shows that most students and their 
universities have a large room for progress in the 
prevention and control of public health emergencies, 
which requires efforts from both students and universities. 
The proportion of class a students and class C students is 
the same, class a schools and themselves are poor, while 
class C students are very good. The proportion of D-type 
college students is the lowest, and their attitude about the 
prevention and control ability of public health 
emergencies is poor, but colleges and universities are 
excellent in this aspect. 
However, due to the lack of attention to public health 
emergencies in Colleges and universities, many colleges 
and universities have not carried out the necessary health 
education, which is one of the main reasons for the lack of 
ability to deal with public health emergencies in China. 
Due to the lack of attention to health education, especially 
the health education of public health emergencies, there 
are still serious deficiencies in the requirements of 
professional quality and the risk warning of public health 
emergencies. Secondly, the professional quality of health 
education and health care personnel in Colleges and 
universities needs to be improved, which makes colleges 
and universities in the occurrence of public health 
emergencies Finally, the lack of necessary institutional 
guarantee in health education of public health 
emergencies is also an important reason for the lack of 
performance of colleges and universities in dealing with 

public health emergencies. Strengthening the response to 
public health emergencies can better protect the life safety 
and physical quality of college teachers and students, and 
also can effectively maintain the public order in the 
campus, stabilize the campus order, and promote the 
stable development of the campus. Therefore, colleges 
and universities should pay more attention to public health 
emergencies. 
6. CONCLUSION 
This paper explores the emergency health management 
system in the organizational structure of colleges and 
universities through the analytic hierarchy process, and 
studies the problems exposed by the epidemic from five 
aspects. in particular, we need to further improve the 
accountability and error correction, as well as the standing 
emergency response agencies. secondly, through the 
questionnaire, using cluster analysis to analyze the college 
students' understanding of emergency management, put 
forward corresponding suggestions for the current 
situation, in order to deal with the more complex and 
changeable situation in the future. 
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The Factorization of Matching Polynomials of 
Clusters of 1+∗nS Class Graphs and Analysis of 

Matching Equivalence 
 
Aiju Wei, Dengsheng Liu  
Guilin Institute of Information Technology, Guilin, Guangxi, China 
 
Abstract: The paper uses the properties of matching 
polynomials to discuss the matching decomposition 
formula of graphs. By studying the factorization of 
matching polynomials of graphs, the matching 
equivalence is determined. The decomposition theorems 
and matching equivalence of matching polynomials of 
clusters of 1+∗nS  class graphs are proved. It obtains the 
structural law of the matching equivalent graph. 
Keywords: Matching Polynomial; Factorization; 
Matching Equivalence. 
 
1. INTRODUCTION 
The paper only considers a finite, undirected simple graph. 
Besides, it use )(GV  and )(GE  to represent the vertex 

set and edge set of the graph G  . G   represents the 
complement of the graph G . HG  indicates that the 
points of the G   and H   are not overlapped. nG  
indicates )2(≥n   that the points of a graph G   are not 
overlapped. Others terms and symbols are not added that 
can refer to the text ]1[ . A match of a graph G  refers to a 
generated subgraph G  . Each branch of it is either an 
isolated point or an isolated edge. t -Matching refers to 
the matching of t of the edges. 
The matching polynomial is a kind of combined counting 
polynomial of the graph. It contains a lot of information

]2[ of the graph. It has important applications ]42[ −  in 
physics and chemistry. Moreover, there have been some 
results in the research of matching unique graphs, and the 
problem of judging non-matching unique graphs is still to 
be resolved. 
The paper discusses the graph theory method of 
factorization of matching polynomials of 1+∗nS  class 
graph clusters. Based on this, it gives and proves the 
structural theorems and non-matching uniqueness of 
matching equivalent graphs of such graph clusters. 
Research shows that the polynomials of graphs are used 
factoring. It is very effective to discuss the structure of 
matching equivalence graphs. The paper makes a useful 
exploration of the classification and decomposition of 
non-negative integer coefficient polynomials according to 
graph theory. 
2. BASIC DEFINITION AND LEMMA 
Definition 1 ]2[  Suppose G  is the n th graph, then the 
polynomial. 

tn
t

t

t xGaxG 2

0

)()1(),( −

≥
∑ −=µ . (1) 

It is called the matching polynomial of the G  graph, 
where )(Gat  represents the number of G  matches t  , 

1)(0 =Ga , )()(1 GEGa = . 
Definition 2 Two graphs G  and H  , if there are

),(),( xHxG µµ =  . Then it is said that G  and H  are 
matched equivalent. If there are GH ≅  any graphs H  
that match the graph G  , it is said G   is be the only 
matching. 
Lemma 1 ]2[  The edge of the G  graph does not belong 
to any uv  triangle of it, then 

)},,{(),(),( xvuGxuvGxG −−−= µµµ . 
Lemma 2 ]2[   If the G   graph has branches

kGGG ,,, 21  , then 
),(),(),(),( 21 xGxGxGxG kµµµµ = . 

Lemma 3 Suppose that G  is an arbitrary graph, 1K
denoting isolated points, then 

),(),( 1 xGxxnKG nµµ = . 
Proof: Note that xxK =),( 1µ  , then the equation is 
obtained by Lemma 2. 
Lemma 4 ]5[   Let nP   denote a road with n   vertices, 
then 

(i) kn

nk

k
n x

k
kn

xP 2)1(),( −

≤
∑ 







 −
−=µ . 

(ii) ),(),(),( 21 xPxPxxP nnn −− −= µµµ . 
From Lemma 4, the following conventions can be made; 

1),(;),(),( 011 === xPxxKxP µµµ . 
Lemma 5 Suppose pS  that )2( ≥pp  is a star graph with 
a vertex, then 
(i) 2

1 ),(),( −
− −= p

pp xxSxxS µµ . 

(ii) 2)1(),( −−−= pp
p xpxxSµ . 

Proof: (i) pS  has a degree sequence )1,,1,1,1( −p , take 

the uv edge and make 1)(,1)( =−= vdpud , then it can be 
obtained by Lemma 1 and Lemma 2. 

2
1

111

)(

),)2((),(

)},,{(),(),(

−
−

−

−=

−−=

−−−=

p
p

p

ppp

xSx

xKpxKS

xvuSxuvSxS

µ

µµ

µµµ

 . 

(ii) Know that when 2=p  from (i). 

1),(),( 2
22 −== xxPxS µµ . 
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Then formula (ii) holds. 
Assuming that when kn =  , formula (ii) holds, that is

2)1(),( −−−= kk
k xkxxSµ , then 

When 1+= kp , take the edge uv , then by Lemma 1 and 
Lemma 2, we can get 

 

11

1
11

111

)(

),)1((),(
)},,{(),(),(

−+

−

+++

−=

−=

−−=
−−−=

kk

k
k

k

kkk

kxx

xSx

xKkxKS
xvuSxuvSxS

µ

µµ
µµµ



. 

It can be seen that when 1+= kp  , the formula (ii) is 
established. For convenience, the following are all 

),( xGµ  represented by )(Gµ . 
Given a positive integer krrrkp ≤≤≤≤≥≥ 212,1,3  , 

ir )1( ki ≤≤  all are positive integers, define the sign 

 1),,,(
121

21 +++++= ∏∏∏
−===

k

k

ki
i

k

i
i

k

i
ik rrrrprrr δ  . (2) 

In particular, when 2...21 ≥==== rrrr k  , 
),,,( 21 krrr δ  is recorded as )(rkδ , that is 

1...)( 21 +++++= − rrrprr kk
kδ . (3) 

Easy to know mark ),,,( 21 krrr δ  and )(rkδ   satisfy 
the following relationship 

1)( 11 += prrδ , 1),...,,(),,,( 12121 += −kkk rrrrrrr δδ  . (4) 
1)(1 += prrδ , 1)()( 1 += − rrr kk δδ . (5) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 ∗

+1'nkS  Figure 2 ∗
),'( mnkS  

The figure obtained after overlapping the 1 degree points 
'k of each 1+np  is recorded as ∗

+1'nkS  (as shown in Figure 

1). The graph ∗
+1'nkS  obtained after overlapping the 'k

degree points of and the m  degree points of 1+mS  is 

recorded as ∗
),'( mnkS  (as shown in Figure 2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 ss

r )( 1δ
 Figure 4 ss

rr ）（ 21,δ
 

The tree obtained by overlapping the center of each branch 

pSr1 with the 1 degree point 11+rS is recorded as ss

r )( 1δ
 

(as shown in Figure 3); the tree obtained by overlapping 

the center 12 +rS  of each branch 2r ss

r )( 1δ
 with the 1 

degree point 2r   respectively recorded as ss

rr ）（ 21,δ
  (as 

shown in Figure 4); the tree obtained after the center of 
each branch 3r ss

rr ）（ 21,δ
 overlaps 13+rS   with the 1 degree 

3r  point is recorded as ss

rrr ),,( 321δ
 . The center of each 

branch 1+krS overlaps with kr the 1 degree point the tree

kr ss

rrr k ),...,,( 121 −δ
 obtained later is denoted as ss

rrr k )...,,( 21δ
 . 

Here is ),...,,( 21 krrrδ represents the number of vertices of 
the above tree. 

For kt ≤≤1 , we record the ss

rrr t )...,,( 21δ
tree obtained after 

the center of ∗
+1'nkS  the tree overlaps with the 'k degree 

point as
∗

+
δψ 1'

21 ),...,,(
nk

t

s
rrrt . 

Lemma 6 Supposed that 1)(,2,3 111 +=≥≥ prrrp δ , then 

(i) ])([)( 2
1

1
1

−
+ −= p

P
r

rp xrSxS µµ . (6) 

(ii) ])()[( 2
1

1
)(

1
1

−− −= p
pp

rs
r xrSSxS µµµ δ ）（ . (7) 

Proof: (i) According to Lemma 5(i), we can know 
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p
p

pp
p

p
pp xSxxxSxxxSxS 2)(])([)()( 21

12 −=−−=−= −
++ µµµµ . (8) 

2
1

1
11

)()( −+
−++ −= rp

rprp xSxS µµ . (9) 

The induction of ( )21 ≥r  is as follows: 
When 21 =r  , from equation (8), equation (6) is clearly 
established. 
Assuming that when 11 −= nr , Eq. (6) holds, that is 

31

21
1

)1()(

])1()([)(
−+−

−−
−+

−−=

−−=
np

p
n

p
P

n
np

xnSx

xnSxS

µ

µµ
. 

When nr =1 , we know from equation (9) 

])([

])1()([

)()(

2

231

2
1

−

−+−+−

−+
−++

−=

−−−=

−=

p
p

n

npnp
P

n

np
npnp

nxSx

xxnSxx

xSxS

µ

µ

µµ

. 

That is, when nr =1 , formula (6) holds. 
(ii) Take the same edge 111Ave =  associated with their 

centers in s
pS 12 +  and s

prS 11 + . Then we get from Lemma 
1 and Lemma 2, respectively 
 )()()()()( 1

1)2(12 p
p

Pp
ss

p SxSSSS µµµµµ δ
−

++ −== . (10) 
 

)()()()()( 11
1)1()(1

1
111 p

rp
Prp

s
r

s
pr SxSSSS −−

+−+ −== µµµµµ δ

. (11) 
It can be inferred from Lemma 5(i) and (10) 
 ]2)()[()( 2

12
−

+ −= p
pp

s
p xSSxS µµµ . (12) 

According to the two equations (12) and (11), the 
opposing induction ( )21 ≥r  method is as follows: 
When 21 =r , from equation (12), equation (7) is clearly 
established. 
Assuming that when 11 −= nr , Eq. (7) holds, that is 

])1()()[(

])1()()[()(
22

21)1(
1)1(

−−

−−−
+−

−−=

−−=
p

Pp
n

p
pp
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xnSSx

xnSSxS

µµ

µµµ
. 

When nr =1 , from Eq.(11), we can know 

])()[(

)()()(
21

11
1)1(1

−−

−−
+−+

−=

−=
p

pp
n

P
nps

pnP
s
np

nxSSx

SxSSS

µµ

µµµµ ）（
 . 

That is when nr =1 , (7) is established,  
 
 
 
 
 
  
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

 Figure 5 
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δψ 1'
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r）（  Figure 6 1

21 ),(
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δ
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rrS  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
Figure 7 

∗
+1'

212 ,2
nks

rr ）（δψ  

The graph 2r
s

rS )( 1δ obtained by overlapping the centers of 

each branch ∗
− ),1( 2rnS  of with the points of 1 degree is 

recorded as 1

21 ),(
+∗n

rrSδ  (as shown in Figure 6). 

Lemma 7 Let
1)(),(,1)(,2,3,1 12211121 +=+=≤≤≤≤ rrrrprrrrpn δδδ

, then. 
(i) 

)]()()()()[()( 1
1

'
1'

11 1
'

)(
1

)(1 p
r

n
s

rnn
ks

r SPkSPPnk µµµµµψµ δδ −
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∗
+  . 

(13) 
(ii) 

)]()()()()[()( 1
11

21

21 12)()(
1

),( p
r

n
s
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s

r
r

rr SPrSPSS n µµµµµµ δδδ −
−∗ −=+  . 

(14) 
Proof: (i) Take )( 1

11 )(1
∗
+∈ ns
rEuv δψ  , make

1)(,2)( 1 +== rvdud , which obtained by Lemma 1 and 
Lemma 2. 
 )()()()()( 1

1
1

11 1)()(1 p
r

n
s

rn
s

r SPSPn µµµµψµ δδ −−=
∗
+ . (15) 

Take the side )( 1'

11 )(1
∗

+∈ nks
rEuv δψ  and make

'
1)(,2)( krvdud +== , the same reason can be obtained 

)()()())(()( 1
'

11-'
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1'
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1
1)(1)(1 p

r
n

k
n

s
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s
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−
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∗
+

∗
+ ）（ . (16) 

According to the two equations (15) and (16), the 
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opposing induction )1(' ≥k  method is as follows: 

When 1' =k  , from equation (15), equation (13) is 
established. 
Assuming 1' −= mk . (13) holds, that is 
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When mk =' , we know from equation (16) 
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When mk =' , (13) is established 
(ii)When 1)(),( 1221 += rrrr δδ  between 1

1 1)(2
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+
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rS δ  and 
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12 1)(
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rrS δ we take the same side 111vu associated with its 

center. Then we get from Lemma 1 and Lemma 2, 
respectively 
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From equation (15) and (17), we can know that 
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According to the two equations (19) and (18), the 
opposing induction )2(2 ≥r  method is as follows: 
When 22 =r , formula (19) knows that formula (14) holds. 
When assuming 12 −= mr , formula (14) holds, that is 
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When mr =2 , we know from formula (18) 
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 When

mr =2 , formula (14) is established. 
Imitating the proof process of (13) and (14), we can similarly prove the following 
Lemma 8 Suppose ,...2,3,3 21 krrrkp ≤≤≤≤≥≥  and ),...,,( 21 krrrδ is given by (2). Then 
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Proof: (i) take )( 1
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According to the two equations (22) and (23), the opposing induction )1(' ≥k  method is as follows: 

When 1' =k , formula (22) knows that formula (20) holds. 
When assuming 1' −= mk , formula (20) holds, that is 

)()()()1()()(

)]()()1()()()[()(

),...,(
2

1),...,(
1

),...,(1),...,(
2

),...,(1

21
1

11

21
1

11
11

111

s
rr

r
n

m
n

s
rrn

m

s
rr

r
n

s
rrnn

ms
rrk

k
k

k

k
k

k
nm

kk

SPPmSP

SPmSPP

−
−

−

−
−

−

∗
+−

−−

−
−

−

−
−

−

−−=

−−=

δδ

δδδ

µµµµµ

µµµµµψµ ）（
）（ .  

When mk =' , From equation (23), we can know 
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Inferred from (22) and (24) 
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According to the two equations (26) and (25), the opposing )2(≥kr induction method is as follows: 
When 2=kr , formula (26) knows that formula (21) holds. 
When assuming 1−= mrk , formula (21) holds, that is 
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When mrk = , we know from equation(25)  
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That is, when mrk = , Eq. (21) holds. 
3.  MAIN RESULTS AND PROOF 
3.1 FACTORIZATION 
Theorem 1 Suppose krrrkp ≤≤≤≤≥≥ ...2,3,3 21  , ),...,,( 21 krrrδ  is given by (2), and satisfies 1)( 11 += prrδ  , 
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Proof:(i) It is obtained by Lemma 2 and Lemma 6. 
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(ii) From Lemma 2 and Lemma 7 
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(iii) From Lemma 2 and Lemma 8 
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three formulas are all true. 
In particular, when 2...21 ≥=== krrr , from Theorem 1 we get the following 
Corollary 1 Assume )(,3,2,3 rkrp kδ≥≥≥ that is given by (3) and satisfies ，1)(1 += prrδ 1)()( 1 += − rrr kk δδ , then 
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Proof: (i) It is obtained by Lemma 2 and Lemma 6. 
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(iii) From Lemma 2 and Lemma 8 
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So the above three formulas are all true. 
3.2 ANALYSIS OF MATCHING EQUIVALENCE  
According to Theorem 1 and Lemma 2, we have 
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Where ,3≥k ),...,,( 21 krrrδ is given by (2). 
From Definition 2 and the above three equations, it can be 
seen that the graph clusters corresponding to the left and 
right ends of each equation are matched and equivalent. 
Such graph clusters are obviously different from each 
other, so they are not uniquely matched. Thus, from 
Definition 2, it can be seen that It matches equivalent, and 
none of them is unique, so there are the following 
conclusions: 
Theorem 2 Suppose krrrkp ≤≤≤≤≥≥ ...2,3,3 21  , 
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From Corollary 1 and using Definition 2, the following 
conclusions can be inferred: 
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Innovative application of regional culture in the 
teaching of oil painting and landscape painting 

in Colleges and Universities 
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Abstract: Integrate the regional culture into the teaching 
of oil painting and landscape painting in Colleges and 
universities, analyze the importance, current situation and 
retained problems of the subject of oil painting and 
landscape painting, analyze the regional culture and art 
activities, and put forward the innovative application of 
regional culture in the teaching of oil painting and 
landscape painting in colleges and universities. The 
innovative courses enable students to understand the rich 
traditional cultural essence and connotation of regional 
culture and carry forward regional culture, Refine the 
regional artistic language style and guide the new subject 
of curriculum teaching and research. 
Key words: Regional Culture; Teaching Of Oil Painting 
And Landscape Painting In Colleges And Universities; 
Innovative Application 
 
1. THE PURPOSE AND SIGNIFICANCE OF OIL 
PAINTING LANDSCAPE TEACHING 
Oil painting and landscape painting teaching is not only a 
professional compulsory course for college students of 
fine arts, but also an important part of art teaching. In 
today's diversified art, sketch teaching should change the 
traditional point of view and strengthen the cultivation of 
students' artistic creativity. The self-confidence of national 
culture, the embodiment and development of regional 
culture in classroom teaching and the exploration of new 
ways of sketch teaching have an important impact on the 
reform and growth of art education. Taking regional 
culture as the source of creation, sketching studies the 
function of regional culture and publicity in teaching, 
explores the value of art, and innovates the curriculum of 
art teaching research and practice. 
Oil painting landscape painting course, one of the three 
major systems of oil painting teaching. Oil painting 
landscape painting is a compulsory course in the direction 
of oil painting in Colleges and universities, which has a 
unique artistic charm. This course focuses on training 
students to recognize color, master the light and color 
environment under natural conditions, and be able to 
change according to the change law of color temperature 
and temperature; Subjective generalization of 
composition; Further master the techniques of landscape 
painting in sketching, and explore the law of artistic 
expression and aesthetic taste. Some basic professional 
problems such as using modeling language and pursuing 
personality communication; Cultivate students' 
comprehensive artistic sensibility and sensitivity, find, 

determine and improve their own painting creation 
methods, refine and improve their own painting language; 
Use color knowledge to deal with the subjective tone of 
the picture, create the picture atmosphere and express 
personal emotion in the creation. 
Oil painting artistic expression language is a very 
important teaching form exploration in oil painting 
landscape painting teaching, which is a very favorable 
condition for the formation of students' artistic style. For 
the application of this painting training teaching mode, we 
think it plays a vital role in promoting the development of 
oil painting teaching. Oil painting language modeling 
training can help students Pei Yan's delicate observation 
ability, the ability to actively analyze objective images, 
and the ability to actively think independently and 
comprehensively summarize. In oil painting landscape 
painting, it is of great help to cultivate students' 
comprehensive artistic literacy and ability to feel nature, 
experience real life and show the face of nature. In a sense, 
oil painting landscape painting not only trains students to 
master painting skills, but also collects materials for future 
artistic creation. It focuses on cultivating students' keen 
insight and sensibility, as well as the artistic feeling of the 
picture and the ability to form artistic conception, so as to 
make the composition of the painting picture harmonious 
and aesthetic, the high integration of cultural and regional 
characteristics, distinctive characteristics of the times and 
personal emotions, more truly depict personal thoughts 
and emotions, and express their understanding and 
understanding of the laws of nature, Achieve the highest 
level of aesthetic pursuit. So as to form a unique artistic 
style. However, the single existence of landscape painting 
only exists in the basic form of expression of the picture, 
and lacks certain connotation support. The introduction of 
regional culture will undoubtedly strengthen the cultural 
attribute and artistic value of the work. 
Teachers should combine the regional culture with their 
own feelings, so that students can express their 
understanding and cognition of nature, so as to meet the 
aesthetic requirements of the unity of heaven and man and 
the unity of things and me in the techniques and cultural 
connotation of painting and sketching, and let students 
enter the highest realm of pursuing beauty. 
2. A BRIEF ANALYSIS OF THE ADVANTAGES AND 
DISADVANTAGES OF THE CURRENT TEACHING 
SITUATION OF OIL PAINTING LANDSCAPE 
PAINTING COURSE 
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The requirements of the sketching course require that the 
author needs relatively concise language to refine, express 
and show his unique creative ability. In the creative 
process, he is relatively more restricted by the objective 
object, and the sketching means with pure sensibility as 
the starting point is less restricted. These feelings require 
a quick, accurate and concise description of the object in 
a short time, extract the most unique, important and 
moving parts through pure feelings and understanding of 
the object, and show natural and vivid works that are not 
conceptualized. These requirements need to cultivate 
students' keen observation and summary ability. For 
landscape painting, this form of expression is the most 
direct communication with the object, which can integrate 
more emotions and thoughts into the works. 
Understanding the object through free spiritual perception 
can not only improve the expressive ability of painting 
language, but also deepen the ideological exchange of 
connotation, so as to gradually form a personal style. 
The problems in the teaching of oil painting landscape 
painting are mainly reflected in the following points: 
1. A considerable number of students use modern 
scientific and technological means, such as mobile phones, 
cameras, computers and other electronic equipment, as an 
important material collection process, by copying 
photographic pictures instead of sketching. In this process, 
there will be space for slow response to the observation 
object and lack of creative spirituality and imagination. In 
order to avoid making things behind closed doors, only in 
the process of creation, through on-the-spot sketching, 
constantly absorb useful elements from nature, and then 
make trade-offs, induction and sorting, can the painter's 
thinking of painting be gradually improved. Gradually 
cultivate students' ability to independently summarize and 
express nature by observing nature. 
2. In teaching, it is found that there is a big gap between 
students' self subjective consciousness and the objective 
world, which is reflected in the oil painting landscape 
course, because the oil painting landscape teaching is 
mainly based on techniques and lacks the intervention and 
teaching of corresponding humanistic knowledge. When 
painting from life in the face of objective images, if 
students only passively and truthfully copy the scenery 
and lack subjective judgment and trade-offs, their 
paintings only use oil painting media and techniques to 
record objective images, the pictures lack innovation and 
intention, and there is no emotional place. 
3. Some teachers have insufficient understanding of the 
status of curriculum teaching, single teaching mode, few 
class hours, unreasonable selection of base, emphasis on 
technology rather than art in sketch teaching, fail to attach 
great importance to the cultivation of students' personality, 
creativity and perception, separate sketch and creation in 
teaching, and ignore the introduction of regional culture 
of sketch creation, As a result, the works created by some 
students have only techniques but no connotation. 
4. Lack of attention to the local natural scenery with 
regional characteristics leads to less excellent sketch 
works reflecting the local regional characteristics. In 
recent years, there are many literatures about oil painting, 

but there are few literatures on sketch teaching. In the 
existing research, some scholars tend to study the 
techniques of sketching, but lack of discussion on the 
combination of aesthetic concept and Modernity of 
traditional art creation, and how to obtain the influence of 
traditional art on painting creation. 
Under the background of cultural self-confidence, schools 
and teachers should start from the current teaching 
situation, make use of multiple perspectives, try their best 
to explore new learning ideas, and put forward useful 
teaching methods and appropriate teaching means. 
3. INNOVATIVE APPLICATION OF REGIONAL 
CULTURE IN OIL PAINTING LANDSCAPE 
PAINTING TEACHING IN COLLEGES AND 
UNIVERSITIES 
3.1. Develop new ways of sketch teaching practice and 
build a new system of Sketch Teaching of regional culture 
The development of high-level education should take the 
characteristics, establish and constantly improve the new 
system of teaching mode, reform the teaching contents 
and methods, and cultivate innovative art talents who meet 
the requirements of the times. The teaching integrates the 
concept of "regional culture", strengthens the artistic style 
of "regional culture", and the primacy of the external 
expression of regional culture in art. The teaching 
implementation is based on the exploration of regional 
customs, and the teaching contents of research and 
sketching run through the whole. Collect and find the 
entry point that can use oil painting technology to express 
regional beauty, Guide students to fully collect materials 
to artistic creation, and then to the final exhibition 
presentation of works, so as to build a display platform for 
the practical achievements of sketch teaching. Through 
the training of enhancing students' professional quality, let 
the "regional culture" form a school running characteristic, 
which will contribute to the school running advantage. 
Running a school with characteristics is an important 
condition for great competition in running a school in the 
future. It is of great academic value to actively explore the 
scientific development road with the characteristics of 
"regional culture" based on the local and facing the world. 
3.2. Deeply understand the regional culture and form the 
artistic style with regional characteristics 
Through teaching, guide students to understand regional 
culture and characteristics, feel the style and rhythm of 
regional scenery, deepen individual experience and 
empathy, focus on cultivating cultural aesthetics, more 
truly and accurately describe individual emotion and 
independent thought, and express their unique 
understanding and understanding of nature. 
In the 1980s, after the national art exhibition, as the art 
force of the Central Plains, oil painting groups, 
represented by oil painting groups, formed a painting style 
with distinctive regional characteristics of the Central 
Plains. This genre style quickly formed a trend in the 
national painting field and had a far-reaching impact, 
which played a vital role in the intervention and 
development of "regional culture" of Chinese oil painting. 
The formation of the local regional cultural style in the 
Central Plains is closely related to the edification of 
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traditional culture and the inheritance of "regional culture". 
The artistic value and spiritual connotation of his works 
are mainly reflected in looking for creative inspiration 
from the local natural landscape and humanistic spirit. In 
the reproduction of the prototype spirit in folk life, as well 
as the humanistic care embodied in the creative concept, 
thinking gradually appears” The returning sketch teaching 
of "regional culture" not only contains the geomorphic 
characteristics, but also absorbs the essence of regional 
traditional culture, which fully reflects the local aesthetic 
interest and spiritual temperament, which are different 
from other works. As a good oil painting landscape 
painting work, not only the picture should have a good 
picture composition relationship, but also more 
importantly, it can show the profound connotation 
contained in the local "regional culture". So that the works 
not only have distinctive regional characteristics, but also 
have profound cultural connotation. 
3.3. The influence of regional culture on the teaching of 
oil painting landscape painting 
Regional culture imperceptibly influences the formation 
of painters' artistic style. Understanding and 
understanding the local characteristics of regional 
environment and regional culture is conducive to the 
formation and development of teaching artistic style. 
Sketch teaching should be carried out closely around 
regional culture. The natural resources and cultural 
resources of different regions provide the teaching of oil 
painting landscape painting with their own creative 
themes and inject rich ideological connotation. The artist 
groups under different regional cultures show different 
forms in painting language and aesthetic orientation, and 
have bred a variety of art schools and styles, It provides 

an artistic example for the teaching of Chinese painting 
from life. It provides rich creative materials for sketch 
creation. 
4. CONCLUSION 
In the current environment of diversified cultural 
development, "regional culture" provides more artistic 
possibilities for the teaching of oil painting and landscape 
painting. The embodiment of cultural inheritance and 
breakthrough teaching research in teaching is conducive 
to the formation of characteristic courses and the 
enhancement of regional cultural inheritance. It is 
necessary to construct a scientific teaching system and 
constantly explore a new path of development. Build local 
characteristics, improve teaching mode, carefully 
understand regional culture, deeply explore regional 
themes, summarize regional cultural characteristics, and 
absorb the form of regional culture in artistic creation. It 
is an innovative supplement to sketch teaching in Colleges 
and universities and a continuous teaching reform topic. 
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Abstract: Under the background of the "Double 
Thousand plan" for teachers' professional certification and 
first-class undergraduate courses, new requirements have 
been put forward for specialty construction, curriculum 
reform and talent training in colleges and universities. 
Based on this, this paper "creative transformation of 
zhoukou is not in the application research of basic course 
for the photography and camera" double first-class 
undergraduate course planning as an opportunity, in the 
middle class "photography and camera basis" course as 
the object, based on local, in-depth excavation of the 
zhoukou city non-material cultural heritage contains 
elements of education, rich ideological content, improve 
the teaching and evaluation methods, It is committed to 
cultivating "local, application-oriented and high-level" 
talents that meet the needs of local basic education and 
economic and social development. 
Key words: Intangible cultural heritage of Zhoukou; 
Creative transformation; Fundamentals of Photography 
and Videography 
 
1.BACKGROUND OF CURRICULUM REFORM OF 
PHOTOGRAPHY AND VIDEOGRAPHY 
FOUNDATION  
Education is the foundation of a nation and the foundation 
of a strong country. In order to "implement the strategy of 
strengthening the country through human resources", the 
reform of personnel training system and mechanism has 
been continuously promoted from national to local level. 
In 2018, China officially launched the certification of 
teachers' majors, which provides policy, evaluation and 
mechanism guarantee for promoting curriculum reform 
and innovation. The fine traditional Chinese culture is an 
important source for the cultivation of core socialist values, 
the spiritual lifeline of the Chinese nation, and known as 
"the root and soul of the Chinese nation" and "the most 
basic cultural gene of the Chinese nation." Since the 18th 
National Congress of the Communist Party of China 
(CPC), General Secretary Xi has made important 
instructions on carrying forward China's excellent 
traditional culture for many times, stressing the need to 
"promote the creative transformation and innovative 
development of China's excellent traditional culture", 
which is instructive for promoting the development of 
China's education and curriculum reform of local colleges 
and universities. 
1.1Building first-class undergraduate courses 

The curriculum is the core element in the talent training 
module. The quality of the curriculum directly determines 
the quality of the talent training. The "Double Thousand 
Plan" of first-class undergraduate courses has provided 
organization and funding guarantee for local universities 
to establish a new concept of curriculum construction and 
build "golden courses". In order to improve the quality of 
talent cultivation, the school actively explores the 
practical training model, takes the curriculum as a tool to 
cultivate students' abilities and skills, and organizes 
students to attend the learning courses. First-class 
undergraduate courses continuously improve the quality 
of higher education by evaluating the role and 
effectiveness of education in curriculum development and 
continuously strengthening the testing of teaching 
program results. 
1.2 Creative transformation of intangible cultural heritage 
achievements 
Since the 18th National Congress of the Communist Party 
of China (CPC), General Secretary Xi has made important 
instructions on carrying forward China's fine traditional 
culture for many times, pointing out that "the focus should 
be on creative transformation and innovative 
development". In his report to the 19th National Congress 
of the Communist Party of China (CPC), General 
Secretary Xi clearly pointed out the party's basic attitude 
towards traditional culture in the new era and the basic 
policy of "innovation, innovation and innovation", and 
stressed the need to "promote the creative transformation 
and innovative development of Chinese excellent 
traditional culture", pointing out the direction for the 
development of China's education cause. 
1.3 Deepening the reform of teaching and curriculum 
Local university education reform, through a series of 
measures to improve students' professional ability and the 
core quality, such as promoting online learning and 
assessment process, thus to make the students grow up in 
practice, achieve the goal of training qualified students, 
and pay attention to the training ability to act, the key is to 
cultivate students practical skills and comprehensive 
qualities. Through the practice of education and teaching 
reform, the students' professional ability and 
accomplishment have been continuously improved. At the 
same time, it can also achieve the goal of "strengthening 
school construction, promoting education reform and 
promoting teaching innovation", better carry out 
education reform and discipline construction, promote the 
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development of students' skills and improve the quality of 
students' training. 
2.ANALYSIS OF THE CURRENT SITUATION OF 
PHOTOGRAPHY AND PHOTOGRAPHY 
FOUNDATION COURSE 
Through investigation and discussion, the course team 
found that there is still a gap between the requirements of 
the Photography and Photography Foundation course of 
the Academy of Fine Arts and the provincial first-class 
course. The details are as follows: 
2.1 Course content and form -- Teaching and research: 
what is the foundation 
At present, the teaching content of "Photography and 
Photography Foundation" does not reflect the high quality 
requirements of "one degree of gender". The course 
content is slightly outdated and lacks local characteristic 
culture, which needs to be strengthened in innovation and 
challenge. In addition, in the form of curriculum, new 
technology and education teaching has not reached the 
depth of integration, and it needs to be improved and 
perfected. Some universities in order to ensure the normal 
running of education, teaching and research to create jobs, 
so that teachers can teach or academic research activities, 
the post Settings easy to make teachers attend, the 
sensitivity of the lack of academic research and creativity, 
to focus too much on basic content and the lack of 
curriculum construction innovation, challenge degrees 
and local characteristics. 
2.2 Curriculum standards -- teaching and clarifying: what 
is the means 
The deficiencies in the content and form of photography 
and Photography Foundation also affect the deficiencies 
in the course standards and the lack of diversified reform, 
innovation and development of the course. At present, 
China has entered the development stage of 
universalization of higher education. It is necessary to 
continuously promote the innovation of curriculum 
reform, improve curriculum construction, and form a 
diversified and rich curriculum system and teaching 
content. Reflect the development characteristics of 
measures according to local conditions and school 
conditions. The investigation of the curriculum standard 
shows that the course objectives are not clear and the 
teaching management mode is lagging behind. These 
reasons lead to the loose cooperation between the course 
groups and the lack of unity of the course construction, 
which directly affects the students' interest in the course 
and the actual effect of the course teaching. 
2.3 Curriculum evaluation -- Theory and practice: What is 
the foundation 
At present, the evaluation form of photography and 
Photography Foundation course is relatively simple. It is 
necessary to strengthen the evaluation of students' 
learning in and out of class, online and offline, and 
improve the breadth and depth of course learning. To 
promote the reform and innovation of course teaching, 
establish new ideas of course construction, strengthen 
students' research-based and project-based learning, 
enrich the exploratory, report defense, thesis and other 
homework evaluation methods, and improve the depth and 

challenge of course learning. It helps to strengthen the 
control of students' learning situation, mobilize the 
enthusiasm of students' independent learning, promote the 
formation of a good style of study, and achieve the purpose 
of promoting learning, teaching and research through 
examination. 
3.RESEARCH ON THE APPLICATION OF CREATIVE 
TRANSFORMATION OF INTANGIBLE CULTURAL 
HERITAGE OF ZHOUKOU IN THE COURSE OF 
PHOTOGRAPHY AND PHOTOGRAPHY 
FOUNDATION  
3.1 Reform the course teaching mode 
In order to adapt to the development demand of 
"Internet+curriculum education" under the background of 
the new era, it is necessary to change the original 
traditional teaching mode, single teaching means and 
other prominent problems. In terms of teaching form, 
modern information technology is used to combine 
"online and offline" teaching mode, improve teaching 
form and method, integrate traditional culture teaching 
into classroom, and realize creative transformation. 
Strengthen and promote the reform and practice of 
blended teaching methods in photography course by using 
integrated information technology, constantly update the 
knowledge and content of the course, and be able to 
interact and answer questions with students in class and 
after class, and improve students' learning enthusiasm by 
changing the teaching form. 
In terms of teaching methods, the course adopts an 
interactive heuristics teaching model to create a 
"classroom with no right answers" and guide all students 
to actively participate in classroom seminars. Promote 
students' professional quality through "mentoring". At the 
end of the course, the teacher team will send the course 
questionnaire to all students, and summarize and analyze 
the feedback results in a timely manner. In addition, 
actively organize photography practice activities, 
encourage students to participate in photography 
competitions, establish photography interest clubs, etc. 
Create opportunities for students to communicate with 
artists face to face, and invite industry photography 
experts to give comments on students' works. 
3.2 Improve the management mode of practice teaching 
Cultivating students' practical skills and innovative ability 
is the most urgent task of this course and also the core of 
talent cultivation. At present, colleges and universities 
need to have a new understanding of students' quality and 
combine knowledge, skills and quality education. Basic 
knowledge is the foundation from which students can 
"acquire knowledge, develop skills and develop 
technology". The starting point and end point of practical 
education are to cultivate students' practical and 
innovative skills, which constitutes a higher level of 
practical education. 
Combined with the strong practicality of the course, the 
curriculum reform introduces the creative transformation 
of intangible cultural heritage into the classroom on the 
basis of enriching the practical teaching content and 
ideological and political construction. It will communicate 
with masters face to face and create with the help of 
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intangible cultural heritage materials, which is conducive 
to the promotion of creating a cultural platform. It 
emphasizes the application of learning, the application of 
learning and the combination of learning and application, 
which can strictly practice teaching management, give full 
play to the leading role of "six arts", carry out the 
fundamental task of moral education, and improve the 
effect of "government, industry, education, research and 
application" five-in-one coordinated education. 
3.3 Reform the assessment and evaluation methods 
Assessment must be based on educational content. The 
content of school education Each learning task is the basis 
and indicator of student evaluation, and students must be 
evaluated according to academic achievement and 
entrance criteria. Since the course is conducted primarily 
through practical activities, evaluation should be based on 
students' behavior in practical activities, rather than 
merely on professional knowledge assessment results. The 
intellectual characteristics of each student are different, 
and the learning results of the same subject are also 
different. The evaluation method must take into account 
the intellectual status of each student, which requires 
teachers to innovate the evaluation method of curriculum. 
On the basis of preliminary investigation and in-depth 
discussion, the course team put forward the "2+N" 
multiple assessment method. In the evaluation of "2+N", 
"2" is refers to the course exam/final exams, and 
homework, "N" includes, for example, curriculum related 
learning experience, academic thesis, project report, a 
short video, wen gen products, painting style migration, 
micro video, microblogging, QQ promotion information, 
as well as the related professional skills face-to-face 
competition performance, entrepreneurial innovation 
achievements, etc. Online can use a variety of apps for 
photography homework comments, micro exhibition, 
accept the public and students to jointly evaluate, let the 
vote, likes and other ways account for a certain proportion 
of the rating; Offline, homework courses can be displayed 
in galleries and college Windows to stimulate students' 
creative enthusiasm. 
4.CONCLUSION 
The curriculum reform of colleges and universities is a 
great cause without end point, but the curriculum reform 
needs the characteristics of time, locality and 
characteristics. The course team of photography and 
Photography Foundation selects the representative art of 
Zhoukou Intangible cultural Heritage into the classroom, 

deeply excavates the ideological and political education 
elements contained in all kinds of intangible cultural 
heritage, so as to improve the course, strengthen teachers 
and keep students busy, and thus build a high-level first-
class undergraduate course system with local 
characteristics. By integrating intangible cultural heritage 
skills into classrooms and carrying out intangible cultural 
heritage activities on campus, it plays an important role in 
implementing the fundamental task of cultivating morality 
and cultivating people, strengthening the inheritance and 
protection of intangible heritage, and carrying forward the 
excellent traditional culture of the Chinese nation. In 
addition, the curriculum team also needs to continuously 
strengthen the management of teaching process, make full 
use of various intangible cultural heritage resources both 
inside and outside the school, promote curriculum reform 
and innovation, promote the creative transformation and 
innovative development of local intangible culture, and 
serve the local basic education and economic and social 
development. 
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annual zhoukou normal college teachers' teaching 
research and practice subject "under the background of 
building new arts of basic course for photography and 
camera in the practice of education research "(JF2021025), 
" Zhoukou City philosophy and social science planning 
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Abstract: With the improvement of modern consumption 
level, the consumption concept of college students has 
undergone earth-shaking changes, some college students 
have no concept of financial management, blind 
consumption, some social problems. It is very necessary 
to analyze the factors that affect the consumption of 
college students. In order to lead the green consumption 
of college students, we should create a good social 
consumption atmosphere, a rational consumption 
atmosphere at home and campus, and improve the self-
control ability of college students. 
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1. LACK OF FINANCIAL MANAGEMENT ABILITY 
AND WRONG CONCEPT OF CONSUMPTION 
Consumption as a very important part of economic ethics, 
refers to the way people treat the consumption level and 
the problems such as views and attitude, is a reflection of 
the social economy, the reaction of reflected in people's 
minds, people's consumption has reverse effect on the 
reality of social economy, but also affects the development 
of social economy. The values of college students and 
their understanding of life will be reflected in their 
consumption behavior. Their consumption values and 
their understanding of life will affect the economic 
development of our country, the stability of the whole 
society, and the strategic layout of China's ecological 
civilization construction. There are many factors that 
affect the consumption of college students, and they are 
easy to be affected by the wrong consumption concept. 
College students are the future of the motherland, is the 
most vibrant group, the whole society should pay more 
attention to the cultivation of college students' 
consumption values, improve their sense of social 
responsibility, inherit and carry forward the fine tradition 
of the Chinese nation, and promote the healthy 
development of society. 
Wrong values. Contemporary college students lack of 
self-development, deviation and misunderstanding of 
outlook on life and values, lack of financial management 
ability, will lead to unreasonable consumption. Many 
students itself is the home of the little princess, has been 
spoiled, grew up in the love of parents, after entering 
university, cost becomes a few times more than before, the 
tuition fees and living expenses have many, many parents 
already very difficult, if not good financial management, 
blind consumption, can bring more burden to the family, 
many parents in the home, The child spends money like 
water at school. Many students live paycheck to paycheck, 
even if they have some money left, they don't think about 

saving it, they think about how to spend it, only a part of 
students save money for a rainy day. 
No money management. Some students dealing with 
credit cards and other overdraft consumption, many times 
is not to pay, so as to become a "card slave", every day 
thinking about how to pay money, how to study well? The 
main task of college students is to study. Influenced by 
these things, the interest and time of study will be affected. 
Blind consumption will lead to college students' living 
beyond their means, which will bring serious harm to 
students' body and mind. After impulse consumption, only 
endless remorse will be left. Behind many students' blind 
consumption is to satisfy their own vanity. They use the 
amount of money to exchange for confidence and satisfy 
themselves from the envy of others. More and more 
college students regard owning various luxuries as a sign 
of their success, rather than measuring them by their 
personal talent. In fact, this is pathological consumption, 
using the illusion of affluences to satisfy their own self-
esteem and inner balance. 
2. THE INFLUENCE OF FAMILY INCOME AND 
PARENTAL VALUES 
Influenced by household income. The lack of family 
consumption education will affect the consumption 
psychology of college students, which is an important 
factor affecting the consumption concept of college 
students. In many cases, the consumption of college 
students is directly proportional to the income of students' 
parents. Often, students with high family income pay more 
attention to the quality of life. The working position and 
living environment of parents and immediate family 
members are important factors affecting the consumption 
of college students. 
Parents spoil their children. Many parents of children are 
spoiled, they lived a life of worries of clothing to hand, the 
slightest sense of hard and earn less than life is not easy, 
the child's cost of living is generally a one-time pay off, 
afraid of children eat is not good to wear not warm, give 
the child the money will be a lot more than the actual need, 
but it has also led to the students is not the impact of 
commodity economy, the Internet Many students cannot 
resist these temptations. About 60% of the children belong 
to the comparison consumption, 10% of the children 
belong to the overconsumption, 30% of the children 
belong to the impulse consumption, these bad 
consumption habits to the students themselves, the family 
and the society have brought influence. 
Influenced by parental values. Parents should education at 
an early age children rational consumption, precept, set a 
good example for the children, children from an early age 
to cultivate frugality, the habit of hard struggle, tell kids, 
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family is the parents hard-earned money, can't just take, 
each spending down to that end when look at your 
consumption amount, to see where the money goes, You 
will find that there is no need to buy some goods, and pay 
attention to the cost performance and durability of goods. 
Parents should lead their children to do some housework 
within their power, let the children know the hard work of 
making money, every penny is hard-won. Let children 
know that spending money does not represent the level of 
identity and social status, only hard study, their success 
can be respected by others. 
3. THE CONSUMPTION CONCEPT EDUCATION IN 
UNIVERSITIES IS BACKWARD 
The impact of consumption in western countries. 
Although college students' economic sources co., LTD., 
the online survey shows that college students spend rise 
year by year, college students' consumption accounts for 
the proportion of public spending is more and more big, 
near the university town economy is largely driven by 
college students, a college student can bring a city's GDP, 
it is not exaggerated, is based on facts. European countries 
have attached great importance to the education of 
consumption concept since a long time ago. Schools have 
set up courses to help students develop the correct 
awareness of consumption. 
Consumption education in our country has not keep up 
with the pace of social development, the imperfection of 
the college students' consumption education, knowledge 
is pure in spirit, a lot of university teachers of consumption 
view education also does not have sufficient attention to 
the classroom just slid over lightly, to student's 
consumption view education not to use. University is a 
place to cultivate practical talents, the university focuses 
on training students' professional ability, and neglect of 
students through education, the university is to cultivate 
comprehensive development-oriented talent, teach 
students knowledge, also to cultivate students' ability to 
survive, to cultivate students with dialectical materialism 
view of the problems, establish a scientific values and 
attitudes, Educate students not to pay too much attention 
to luxury consumption. The most important thing in 
student life is learning, and only learning can change their 
fate. College education has not paid enough attention to 
the education of students' consumption view [8]. How to 
cultivate college students' awareness of green 
consumption, improve their internal quality and make 
them truly achieve green consumption are urgent 
problems to be solved in modern university education. 
4. THE INFLUENCE OF THE INTERNET AND BAD 
SOCIAL ATMOSPHERE 
Since the 21st century, the rapid development of the world 
economy, western consumption consciousness constantly 
impact on people's consumption psychology, people 
increasingly go hedonism, extravagance and waste of 
prevailing wind, the traditional virtue of thrift is the 
impact of different cultures, college students under the 

influence of consumption environment, consumption idea 
change, under the impact of bad attitudes in society, It has 
an impact on the consumption concept of college students. 
The influence of mass media, the rapid development of the 
Internet, and instant consumption inevitably affect 
students' values. Came to university to study college 
students from their homes, because not mature enough, the 
economy is not independent, semi contact social form, 
social life rich and colorful, let just left their parents arms, 
into a college student at the university of dazzling, see the 
people on the social spending, to imitate their money, cost 
of living is not much, only regret after profligacy, The 
comparison is too serious. Because of the influence of 
social environment, many students often ACTS in public 
consumption, the consumption has exceeded their actual 
consumption capacity, feel big spender have face, appears 
very tasteful and his status, get self-esteem in classmates 
envy, but such a consumer would spend a month or two 
months of living expenses, Will not only harm their own 
body but also cause a hidden danger to society. 
More and more mobile APP, some software often push 
information, they will be based on user consumption 
record of product delivery, at ordinary times it opens at a 
lot of people can't help but watch, it will produce 
consumption, people now attach too much importance to 
the quality of life, which stimulates the development of 
the economic reform and opening up, people consumption 
level increased significantly, but the college students' 
consumption ability is limited, Many goods can not afford 
to consume, if excessive consumption, will produce social 
hidden trouble. 
There are a large number of college students, who have 
become a member of the social consumption army. In 
order to guarantee the consumption rights and interests of 
college students, the efforts of society, family and school 
are inseparable. Of course, college students themselves 
should establish a reasonable concept of consumption, so 
as to fully enjoy college life. Today, the social demand for 
talent quality is increasing, and new development 
requirements are constantly being raised. In addition to the 
need for university education and expertise, schools need 
to make greater efforts to improve the quality of students 
and promote the all-round development of skills and 
political character. 
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Abstract: With the implementation of the policy of 
popularization of higher education, the enrollment scale of 
colleges and universities has expanded sharply, and the 
problem of "difficult employment" has become 
increasingly prominent. Starting from the background of 
the generation of graduates' employment problems, this 
paper analyzes the current situation of College Students' 
Employment under the background of the popularization 
of higher education, focuses on the causes of College 
Students' employment problems from the perspectives of 
individuals, schools, society and families, and puts 
forward countermeasures and suggestions to solve 
College Students' employment problems from the aspects 
of the government, colleges and universities and college 
students themselves. 
Key words: Popularization of higher education; College 
students; Employment 
 
1. ANALYSIS ON THE CURRENT SITUATION OF 
COLLEGE STUDENTS' EMPLOYMENT UNDER THE 
BACKGROUND OF POPULARIZATION OF HIGHER 
EDUCATION 
Since the implementation of market economy in China in 
the early 1990s, the employment system of college 
graduates in China has also been affected and impacted by 
various external factors. Since the late 1990s, China's 
economy has slowed down due to the impact of the 
Southeast Asian financial crisis, the industrial structure is 
facing the pressure of transformation, and the 
contradiction between supply and demand in the job 
market has also begun to intensify. Under this economic 
background, the Chinese government has successively 
issued various policies to stimulate domestic demand and 
promote economic growth. The education department also 
launched the "popularization of higher education" policy 
in 1999. This policy mainly aims to promote domestic 
demand and stimulate economic growth by expanding the 
scale and quantity of higher education. Since the State 
Council approved and transmitted the action plan for 
revitalizing education in the 21st century by the Ministry 
of education in 1999, China has begun the process of 
popularization of higher education. The gross enrollment 
rate of higher education in China was only 9.8% in 1998, 
increased to 10.5% in 1999, and reached 15.0% for the 
first time in 2002 (this value is considered by western 
scholars as a landmark index to enter the threshold of 
popularization of Higher Education), 21.0% in 2005 and 
22% in 2006. [the data is mentioned by Premier Wen 
Jiabao in the government work report in 2007.] from the 

above data, it is obvious that China has achieved the 
transformation from elite education to popular education 
in only five years. Western countries have generally 
experienced 20 or 30 years, which is a miracle in the 
history of higher education. 
The implementation of China's higher education 
popularization policy mainly appears in the form of scale 
expansion. Martin Trow pointed out that "the increase in 
quantity has triggered related problems: the challenge 
posed by fund organization, management and teaching of 
new students with diversified academic potential." [Zhou 
min. analysis of College Students' employment 
psychological pressure under the background of 
popularization of Higher Education [J]. Heilongjiang 
Education (higher education research and evaluation), 
2011 (7).] at this stage, It is not the evolution of quantity 
on the surface, but mainly the change of quality. Popular 
education is a unity of quality and quantity. The 
popularization of higher education is the only way for 
China's development strategy of "people-oriented and 
rejuvenating the country through science and education". 
But it is still an important reason for college students' 
employment difficulties to a certain extent. At present, the 
difficult employment of college students is not only 
related to their own interests, but also related to the overall 
situation of national development and stability, as well as 
the effective implementation of the strategy of building a 
socialist harmonious society, rejuvenating the country 
through science and education and strengthening the 
country through talents in the outline of China's 12th Five 
Year Plan. Therefore, strengthening the research on the 
causes, development status and trends of contemporary 
college students' employment problems, as well as the 
countermeasures and attitudes to employment problems, 
has increasingly become a hot spot in today's society. 
1.1Definition of related concepts 
1.1.1 Connotation of popularization of Higher Education 
Professor Martin Trow, a famous American educational 
sociologist, defined the "popularization of higher 
education" as the ratio of students to school-age 
population, that is, the gross enrollment rate of higher 
education. According to this ratio, the development of 
higher education is divided into three stages: the first stage 
is elite higher education, that is, the ratio between the two 
is less than 15%; In the second stage, mass higher 
education, that is, the ratio is between 15% - 50%; The 
third stage is the stage of popularizing higher education, 
that is, the rate is more than 50%. According to the 
statistics of UNESCO, the gross enrollment rate of higher 
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education in China has reached 17% in 2003, so China has 
entered the stage of popularization of higher education. 
1.1.2 Connotation of college graduates' Employment 
The employment of college graduates is an important part 
of general social employment. College graduates are also 
a special employment group. They are quite different from 
the employment of new labor force, the reemployment of 
laid-off workers and the employment of other types of 
population in terms of employment opportunities, 
employment environment and employment ways. 
Therefore, the definition of employment connotation is 
different from that of general labor force. 
The employment of college graduates referred to in this 
paper refers to the employment of college graduates at all 
levels and all kinds of colleges and universities through 
various ways: or starting their own business, or taking the 
postgraduate entrance examination, or going abroad, or 
recommended by the school, participating in various job 
fairs and talent exchanges, and signing employment 
agreements with employers after two-way selection. 
1.2 The introduction of enrollment expansion policy and 
the situation of enrollment expansion in Colleges and 
Universities 
After entering the late 1990s, China's economic growth 
once slowed down due to the impact of the Southeast 
Asian financial crisis. When the economic growth was 
relatively sluggish, the industrial structure was also facing 
transformation and great pressure, and the contradiction 
between supply and demand in the job market began to 
intensify. Therefore, China has issued a series of policies 
to stimulate economic growth and promote domestic 
demand, including the "popularization of higher 
education" policy issued in 1999. 
Since the State Council approved and transmitted the 
action plan for revitalizing education in the 21st century 
to the Ministry of education in 1999, China has begun the 
process of mass higher education, and gradually stepped 
from "elite" to "popular" education. China's higher 
education popularization policy is mainly realized in the 
form of scale expansion. Colleges and universities across 
the country have expanded enrollment year after year. On 
the one hand, it has improved the quality of Chinese 
citizens. On the other hand, a large number of college 
students must face the influx of a large number of 
graduates into the employment market four years later, 
waiting to sign contracts with "buyers". The employment 
market is dominated by "Buyer's market" has become a 
"seller's market". Naturally, a large number of college 
graduates have encountered unprecedented 
embarrassment in employment. From the original national 
initiative of unification and distribution, they have now 
lost their active advantages of two-way choice and 
independent job selection. 
1.3 Structural problems in Higher Education 
After the enrollment expansion of higher education, 
certain changes have taken place in its hierarchical 
structure and discipline structure. Through the 
investigation, it is also confirmed that the existing 
hierarchical and discipline structure of higher education 
shows some problems: the proportion of higher education 

is seriously unbalanced, the positioning of each level is 
unclear, and the connection between hierarchical 
structures is poor; There is a contradiction between the 
structure of specialty types of college graduates and the 
social market demand structure. 
1.3.1 Hierarchy 
The hierarchical structure of higher education, also known 
as the level structure or echelon structure, refers to the 
constituent state of higher education with different 
degrees and requirements. It is the combination proportion 
relationship between various levels of higher education. 
The Southeast Asian financial crisis since 1997 has 
affected the economies of the whole East and Southeast 
Asian countries, including China. In this environment, in 
order to stimulate domestic demand and promote 
economic growth, China's education department has 
implemented the popularization policy of higher 
education, because the policy is mainly realized in the 
form of scale expansion. Therefore, since 1999, the 
enrollment scale and the scale of students in Colleges and 
universities have increased year by year. In 1999, the total 
enrollment of colleges and universities was 1.6408 million, 
2.4 million in 2000 and 7.1 million in 2010. The 
enrollment of junior college students, undergraduate 
students and graduate students is increasing year by year, 
of which the number of junior college students and 
undergraduate students has increased greatly, and the 
growth of the number of graduate students is relatively flat. 
1.3.2 Discipline and discipline structure 
The discipline and specialty structure of higher education 
mainly refers to the proportional relationship and 
combination mode composed of various colleges and 
universities and their specific disciplines and specialties, 
including the number, layout and relationship between 
different discipline colleges and disciplines. The 
discipline structure of higher education refers to the 
composition and proportional relationship of liberal arts, 
science, engineering, agriculture, forestry, medicine, 
normal education, finance and economics, politics and law, 
sports, art and other major disciplines, as well as the 
discipline groups with similar nature at the secondary 
level. 
From the current employment market, the contradiction 
between supply and demand of disciplines is prominent. 
Students of different disciplines and disciplines have 
different situations in employment, and the structure of 
disciplines and disciplines is seriously unbalanced. The 
so-called "popular" major is sought after by candidates 
and parents, and almost no one cares about the 
"unpopular" major. This will inevitably lead to the result 
of excess market demand for popular professional 
graduates. The law major, which has been very popular in 
recent years, has soared in popularity, and the admission 
score is far ahead of other majors, but it has encountered 
the most difficult embarrassment of employment when 
looking for a job. 
2. CAUSES OF COLLEGE STUDENTS' DIFFICULT 
EMPLOYMENT 
Under the background of enrollment expansion of major 
universities, the number of college graduates has reached 
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a new high every year. According to the statistics of the 
Ministry of education, the number of college graduates 
nationwide reached 5.59 million in 2008, 6.11 million in 
2009 and 6.31 million in 2010. The employment situation 
is becoming increasingly severe. The "employment" here 
refers to "full employment", which was put forward by 
British economist Keynes in the general theory of 
employment, interest and money. It means that under a 
certain wage level, all people who are willing to accept 
work have obtained employment opportunities. However, 
full employment is not equal to full employment. In this 
state, there are still a certain number of structural 
unemployment and frictional unemployment. There are 
many reasons for the difficult employment of college 
students. Nowadays, college graduates have obvious 
defects in knowledge structure, subject value orientation, 
psychological stress resistance, interpersonal and social 
coordination. These factors have a great impact on 
College Students' job selection. 
2.1 From a personal perspective 
2.1.1 College students' employment concept is relatively 
backward 
Today's college students and parents still hold the 
traditional concepts of "being an official after learning" 
and "Jackie Chan becoming a style". Influenced by these 
concepts, most people still show a strong utilitarian color 
in the process of employment. A considerable number of 
people want to squeeze into the tide of civil servants 
competing for a post, or they are determined to be neutral 
in big cities with serious overpopulation and want to 
choose a job with better working environment, higher 
salary and more development prospects. The survey 
shows that civil service posts provide only 1% of 
employment opportunities for college graduates, but they 
have attracted the attention of 30% of college students and 
parents. From 2009 to 2011, the number of candidates for 
national civil servants increased year by year, respectively 
135700, 155300 and 162100, and the admission ratio of 
the hottest positions reached 4889:1. Other data show that 
more than 50% of the graduates in China choose to work 
in economically developed cities such as the east coast, 
while less than 20% in the West. 
2.1.2 Lack of clear career planning 
Career planning refers to a person's expectation and plan 
for the successive process of the position in his life. This 
plan includes a person's learning and growth goals, as well 
as the productive contribution and achievement 
expectation of a career and organization. 
College Students' career planning includes self-analysis, 
career goal positioning, implementation plan and 
evaluation feedback, but most graduates have more or less 
problems. For example, graduates have insufficient 
understanding of themselves, lack of objectivity in 
evaluation, and too idealistic requirements for careers, 
resulting in difficult job selection or instability after 
employment. Everyone has his own unique personality 
and different abilities. Therefore, when choosing a job, 
individuals must clearly understand their interests, 
personality characteristics and abilities, and choose a 
career suitable for themselves, so as to achieve "people are 

suitable for their own things, and things are their own". 
2.1.3 The employment competitiveness of college 
students is weak 
Because college students live in the campus environment, 
they have less contact with society. Many college students 
generally pay attention to the learning of theoretical 
knowledge and ignore the operation of practice, resulting 
in weak practical operation ability and lack of 
competitiveness. For the job market, college students with 
low comprehensive quality, low ability, incomplete 
knowledge and poor social practice are far from meeting 
the market demand for talents. Modern is an era of highly 
developed knowledge economy. The talents needed by the 
country must be more professional and comprehensive. 
College Students' own ability and quality is the 
fundamental problem faced by college students in 
employment. College graduates must have a clear 
understanding of the current employment situation. 
Although the employment situation is very severe, it does 
not mean that the labor force accommodated by the 
society has been completely saturated. College graduates 
lack professional employment skills and employment 
experience, which makes them at a disadvantage in the 
employment competition. 
2.1.4 The psychological quality of college students is poor 
In the environment of the popularization of higher 
education and the increasingly serious employment 
pressure of college students, the psychological quality of 
college students is also very important in the process of 
job selection. The severe employment situation will cause 
a series of psychological problems such as panic, 
confusion, blindly following the trend or inferiority 
complex. The improvement of social requirements for 
college students' comprehensive quality forces students to 
blindly participate in various training courses and textual 
research in order to obtain relative advantages in 
employment. "Research fever" is also a topic concerned 
by newspapers, networks and other media in recent years. 
Most students have a serious herd mentality towards 
obtaining certificates. While blindly pursuing, they also 
ignore their attention to their major, resulting in the 
situation of learning without refinement and learning 
without specialization; College students are in the stage of 
gradual maturity and perfection of personality, and are 
easily affected by the social environment. Most of the time, 
they can't rationally consider the national needs and 
personal development prospects, and blindly follow the 
social trend; There are also some college students who are 
pessimistic, disappointed and have a negative attitude in 
employment. They complain that they can't find a job 
because of various environments, rather than actively 
looking for reasons from themselves; In addition, in terms 
of gender, due to the discrimination against women by 
many employers, some girls are confused and doubt the 
significance of learning and struggle. 
2.1.5 The influence of interpersonal and social relations 
on College Students' Employment 
In the secular society, it has become an indisputable fact 
that college students need contacts to find a job. If you 
have strong connections, you can find a good job. Job 
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hunting for college graduates is a crucial step in life. 
Everyone hopes to take this key step when stepping into 
society and find an ideal job. However, for college 
students who have just left school, their work experience 
and interpersonal relationships are very limited. If they 
want to find an ideal job, they naturally need to have a 
huge social network. College students with "background" 
in their families are far superior to students from ordinary 
families. Therefore, finding a job through various social 
relationships such as parents, parents' friends and 
acquaintances has become an effective way. 
2.2 From the perspective of school 
School education is a way for human beings to inherit the 
achievements of civilization. Whether the school's 
education system, training mode and curriculum are 
reasonable play a vital role in students' successful 
employment. 
2.2.1 The disciplines and specialties of colleges and 
universities are not synchronized with the market demand 
The dislocation between the specialty setting in Colleges 
and universities and the change of market demand is an 
important factor restricting the employment of graduates. 
Schools in these areas can not be close to social needs, 
lack of flexibility and pertinence. College graduates can 
not meet the needs of all walks of life for all kinds of high-
quality talents. For a long time, the operation mechanism 
of colleges and universities has always been a planning 
system of planned enrollment and unified distribution. 
The professional curriculum setting and adjustment of 
many colleges and universities are not oriented to the 
market demand, but based on their own limited teacher 
conditions and environment, resulting in the contradiction 
between the professional knowledge structure of 
graduates and the social demand. In addition, the talent 
training objectives of colleges and universities are out of 
touch with the market demand and fail to achieve "the 
right way of production and marketing". 
2.2.2 Lack of career planning guidance in Colleges and 
Universities 
At present, China's colleges and universities do not do a 
good job in college students' employment guidance. 
Whether graduates have a good career planning and 
design has become a major problem affecting college 
students' employment. Due to the late start of employment 
guidance in Colleges and universities in China and the 
imperfect employment service system, the due positive 
role played in the transmission and sharing of employment 
information, the guidance of job-hunting skills, 
psychological counseling for college students with job-
hunting difficulties and the conclusion of employment 
agreements has not been effectively brought into play, To 
a great extent, college students' employment guidance is a 
mere formality, which can not help students solve 
practical problems. 
2.3 From a social perspective 
2.3.1 Impact of college enrollment expansion on 
Graduates 
China's enrollment expansion policy makes the 
enrollment scale of colleges and universities continue to 
expand, which will inevitably cause qualitative problems 

at the same time. The overall quality of college students 
has decreased, and the quality of higher education has also 
decreased by a level. "The current level of graduate 
students is not as good as the previous undergraduate 
students in terms of basic strength, and undergraduate 
students are not as good as the previous junior college 
students". The talent training work of colleges and 
universities is worrying. Due to the rapid expansion of 
school running scale, some colleges and universities can 
not keep up with and meet the requirements in educational 
resources, teaching staff, school running funds and 
teaching management, and the contradictions faced in the 
whole educational process are becoming increasingly 
prominent. 
2.3.2 Imperfect employment policy system 
The government's employment guarantee system for 
college students is still gradually improving, and the 
employment channels for college graduates are not very 
smooth; The employment market of college graduates is 
not standardized. Due to its late start, its operation 
mechanism and management mechanism are not mature 
and perfect; The service level of employment agencies for 
college students needs to be improved; College students 
often fail to get the right jobs because of their registered 
residence, archives and other reasons. 
2.3.3 The employer has harsh conditions when recruiting 
personnel 
China's current employment market is not in a state of 
complete saturation, but a structural imbalance. Some 
posts are in short supply, and some are in oversupply. 
When looking for a job, college students face harsh 
conditions and pickiness from employers, and set up 
heavy employment barriers (such as experience, gender, 
etc.) for fresh graduates. Today's employers lack insight 
into the use of talents from a long-term perspective. 
2.3.4 Gender discrimination persists 
In today's situation of structural surplus of graduates, 
affected by the social traditional concept of employment, 
women are still in a disadvantaged position in 
employment, although the national constitution expressly 
stipulates that all Chinese citizens, regardless of gender, 
are equal. Moreover, the law on the protection of women's 
rights and interests protects women's legitimate rights and 
interests such as the right to education and the right to 
equality in employment, but those are only general 
provisions and general outlines and lack real details to 
implement. Women's work cost in the future is higher than 
that of male college students due to their lack of 
comprehensive quality and ability, strong theoretical 
knowledge and poor practical ability, special 
physiological factors (physical energy, breeding offspring, 
inability to exercise violently during menstruation, 
excessive fatigue, inability to work underwater, etc.), 
which is the main reason for the difficult employment of 
female college students. 
2.3.5 Impact of adverse social phenomena 
There are poor college students, rural college students, 
female college students and other vulnerable groups in 
employment in our society. Their interpersonal network in 
society is small, and they contact fewer related people. In 
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a society where it has become an indisputable fact to find 
a job by contacts, they are naturally in a bad situation. 
Those college students whose parents, friends and 
relatives have a certain social status, their network scale is 
large, and it is easy to seize the jobs of vulnerable college 
students who should have strong ability. 
2.4 From the perspective of family 
The high expectation of professional status, the imbalance 
of high investment and low output in education, and the 
choice of workplace will all hinder the smooth 
employment of college students. 
2.4.1 High professional status expectations. Now most 
parents have the traditional concept of "learning is an 
official". They think that if they let their children go to 
college, their children must find a job with high salary, 
higher vocational education and face after graduation. 
Only in this way can we live up to their expectations and 
realize children's ideals and aspirations. In this case, the 
requirements and conditions put forward by parents for 
their children will be a factor affecting the employment of 
college students. 
2.4.2 The imbalance between high input and low output of 
education in China. At present, the cost level of a college 
student going to college is calculated according to the 
annual tuition of 4200 yuan per student, plus living 
expenses and other expenses. The annual consumption of 
a college student is basically more than 10000 yuan, and 
it takes at least 40000-50000 yuan to complete college 
studies. The high cost is undoubtedly a heavy burden for 
an ordinary family. Therefore, when college students 
graduate to find a job, they also bear the expectations of 
their parents and the love of returning their parents, and 
want to find a job satisfactory to themselves and their 
parents. 
In addition, in the choice of workplace, most children are 
only children. Parents are looking forward to their 
children being with them, which will also be a factor in 
children's job selection, so they miss a lot of employment 
opportunities. 
3.COUNTERMEASURES AND SUGGESTIONS TO 
SOLVE THE EMPLOYMENT PROBLEM OF 
COLLEGE STUDENTS 
3.1 Change the concept of employment and open up new 
channels of employment 
At present, there is still a large deviation between the 
employment concept of college graduates and the demand 
of the social market. Therefore, the guidance of 
employment work in Colleges and universities should 
focus on strengthening the ideological education of 
college students and establishing a good employment 
concept. Job selection is the first step that every college 
student must take to enter the society. A good concept of 
job selection is the key to the smooth employment of 
college students. Changing the concept of employment 
can help students form appropriate employment 
expectations and get rid of the influence of traditional 
employment concepts; In this "two-way choice" job 
market between college students and employers, college 
students should correctly evaluate themselves, seize 
employment opportunities, stand out in the competition 

and win jobs suitable for themselves; In addition, there 
should be appropriate career evaluation, which is 
conducive to college students to avoid randomness and 
blindness in choosing a job and find an ideal career role as 
soon as possible. 
3.2 Improving the comprehensive quality of College 
Students 
Since the reform and opening up, citizens' material, 
cultural and spiritual levels have been continuously 
improved. With the implementation of the policy of 
popularization of higher education, the people's cultural 
level has also been unprecedentedly improved. Under the 
market economy system, more and more high-quality 
talents are needed, and the requirements for talents are 
becoming more and more stringent. Therefore, college 
graduates must keep improving their professional 
knowledge and have strong practical application ability. 
Excellent interpersonal skills and good psychological 
quality are also indispensable standards for elite talents. 
3.3 The government actively constructs the employment 
security system for college students 
The government should strengthen macro-control and 
implement policies by means of economic, administrative 
and legal means. 
3.3.1 Our government should actively adjust the economic 
structure, accelerate the transformation of the mode of 
economic development, and strive to achieve sound and 
rapid economic development. Actively develop emerging 
industries, high-tech industries and tertiary industries, 
increase industrial clusters suitable for college students, 
and provide more jobs. 
3.3.2 Our government should formulate laws and 
regulations and improve the employment market system. 
Government departments at all levels should use laws and 
regulations to ensure and standardize the order of the 
employment market and bring employment work into the 
track of legalization. We also need to protect the right to 
employment, eliminate discrimination in employment and 
reform household registration, personnel and social 
security system. 
3.3.3 The government should also vigorously implement 
the relevant policies to encourage college students to go to 
the grass-roots level, the West and other places most 
needed by the country, and increase the support for college 
students' independent entrepreneurship, so as to truly 
benefit college students. 
3.4 Reflection on employment pressure in Colleges and 
Universities 
3.4.1 Adjust the professional structure 
From the internal perspective of higher education, there 
are still problems in the setting of university professional 
structure. The specialty settings of undergraduate, junior 
college and vocational education are repeated, and some 
specialties are not in line with China's current national 
conditions. Some colleges and universities value 
economic benefits and expand the enrollment of majors 
with low education cost, resulting in increased 
employment pressure in the same industry. Therefore, the 
adjustment of professional structure in Colleges and 
universities is particularly important. Formulating a 
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reasonable professional structure corresponding to the 
market will improve the competitiveness of graduates. 
The school strengthens the communication with 
enterprises and trains more order talents. Enterprises have 
got the professional talents they need, and the employment 
problem of school students has also been solved, which is 
a win-win situation for schools and enterprises. 
3.4.2 Strengthen employment guidance for College 
Students 
Graduates' employment guidance is the basis for 
graduates' smooth employment. Colleges and universities 
should strengthen employment guidance. China's colleges 
and universities have generally established a team 
specializing in college students' employment guidance, 
consultation, management and service, but many schools 
are mere formality and ignore the great significance of 
employment guidance. Colleges and universities in China 
should put employment education through the whole 
process of students' learning, let students make their own 
career planning from freshman, and make college students 
fully prepared from psychology to knowledge and skills. 
Improve the content of employment guidance and 
improve the methods of employment guidance. 
4.CONCLUSION 
At present, the difficult employment of college students is 
a false phenomenon under the joint action of the current 
unreasonable education system and legal system and 
college students' backward employment concept. 
Compared with developed countries, China's higher 
education is still backward, and there is a false surplus of 
College Students' talent resources. China's demand for 
talents under the market economy system is still in short 
supply, which is only a temporary phenomenon in the 
process of China's education system reform, improvement 
of legal system, transformation of employment concept 
and economic transition. Therefore, we must face up to the 
problem of College Students' employment, and reasonable 
guidance is very necessary. The intervention of all sectors 
of society is undoubtedly the best choice to solve the 
employment problem of college students. 
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Absrtact: Idolatry is a common phenomenon among 
college students. In the new era of the Internet, college 
students are affected more and more widely. Many college 
students regard idols as examples of spiritual sustenance 
and struggle, and use them to communicate with their 
peers and develop their personality. Although college 
students have grown up, their psychology is not mature 
and their values have not yet been shaped, which leads to 
the phenomenon of blind idolatry becoming more and 
more common, and the duality of positive and negative is 
becoming more and more obvious. Therefore, we should 
give full play to the guiding role of Ideological and 
political education in Colleges and universities while 
carrying out scientific values education and correct 
guidance for college students' Idolatry behavior; Give full 
play to the guiding role of the public opinion of the mass 
media of the socialist core values; Give full play to the 
guiding role of family for college students to pursue stars; 
To guide college students' self-education and ensure their 
correct ideas and healthy growth. 
Key words: New Era; College Student; Idolatry 
 
1 GIVING FULL PLAY TO THE GUIDING ROLE 
OF IDEOLOGICAL AND POLITICAL EDUCATION 
IN COLLEGES AND UNIVERSITIES 
On the road of diversified teaching in Colleges and 
universities, the guidance of students' independent 
consciousness and the strengthening of their independent 
consciousness have formed a relatively core value concept 
in idolatry, and gradually led to the change of the needs of 
all the people. As the cornerstone of social development, 
the young generation of College Students' ideas will 
directly have a more important impact on the future 
society. In today's situation, the diversity of objects of 
worship is bound to have a multifaceted impact on today's 
college students. The overall situation of this impact is not 
optimistic. In particular, the lack of rational guidance in 
the process of their worship behavior will inevitably affect 
college students' thoughts, values and other aspects in the 
process of their continuous development, which will have 
a negative impact on the audience. If this influence and 
radiation lacks objectivity and positivity, a large number 
of audiences will inevitably have some subsequent 
misconceptions. Therefore, it is urgent to fully re 
understand the related problems and phenomena and give 
all-round correct guidance. 
1.1 Innovating and Reforming Teaching Ideas, 
Strengthening Humanistic Care 
First, a correct understanding of College Students' idolatry. 
College students are in the "weaning period of 
psychological development" and are developing towards 

maturity with strong plasticity. They yearn for 
individuality and pursue themselves, but at the same time 
they are full of confusion about the future. Therefore, they 
often regard idols as goals or role models to learn from. 
This is a natural phenomenon, and there is no need to 
criticize them too much. The premise is that the idols are 
positive and energetic. 
Second, innovation and reform of teaching philosophy, 
focusing on teaching students in accordance with their 
aptitude. In the process of teaching, ideological and 
political education should be linked and integrated with 
daily subject content, and values education should be 
carried out imperceptibly. The courses related to values 
should be close to the actual life of college students, 
increase the interaction, and improve the interest and 
attention of the University. For example, teachers can 
make use of the relevant knowledge of psychology to 
understand the psychology and characteristics of College 
Students' idolatry, actively encourage learning, 
irrationally and negatively guide and educate them in time. 
Teachers should also make use of various media platforms 
to understand and collect the shining points of idols, 
communicate and share with students, conduct emotional 
and psychological exchanges, and realize the effective 
education and guidance of values and idols. 
Third, strengthen humanistic care. Under the initiative of 
cultural people and moral education, colleges and 
universities actively enrich the spiritual world of college 
students and improve their ideological awareness, and also 
one of the means to establish a correct idols. Ideological 
and political education should not be limited to the 
classroom, but should permeate the students' life, enter 
their inner world, and guide them in time according to the 
different problems existing in each student. Meanwhile, 
for some students who are fanatically worshipped, 
educators should understand their idols, explore their 
positive side and guide them well, and enhance the effect 
of Ideological and political education. 
1.2 Improve and Optimize the Campus Cultural 
Environment 
First, strengthen the organization and management of 
campus culture. In the campus of University, there are 
many fans organized by students spontaneously, which are 
often loose in organization and management, and there are 
some loopholes, even some irrational behaviors, and the 
influence is limited to the group. Many college students 
blindly join in, it is easy to be affected by bad information 
normal learning and life. Therefore, colleges and 
universities should strengthen management, actively 
guide, promote the coordinated development of the 
Communist Youth League, the student union and the 
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student Du League, and jointly organize activities on 
idolatry. 
second, using campus network and information platform, 
it can inspire and guide the idolatry behavior of college 
students. The development of the Internet has put forward 
new requirements for ideological and political education. 
Local universities have begun to build campus 
information network, including campus post bar, WeChat 
official account micro-blog, small program and H5 page. 
Because of the frequent information release, these social 
platforms have a large number of students' attention, 
which is an important carrier of Ideological and political 
education for college students. Therefore, colleges and 
universities should effectively use these campus networks 
and information platforms, pay close attention to the hot 
topics on campus network, find out that the extreme 
speech of college students should be guided and educated 
in time to reduce fanaticism. 
2  GIVING FULL PLAY TO THE GUIDING ROLE 
OF THE MASS MEDIA OF THE SOCIALIST CORE 
VALUES 
2.1  Set an Example 
Good example education can form a positive social 
atmosphere. The core part of education also includes 
providing students with a certain direction of guidance, 
giving students different ideas from the present, so as to 
continuously guide students to actively improve 
themselves [1]. At present, heroes, moral models and so 
on, have gradually separated from the scope and vision of 
college students. And the aesthetic and personality cater to 
the public, rich in entertainment star idols occupy the 
vision of college students, and become the object that can 
have an impact on College Students' ideological behavior 
and the establishment of three outlooks. Today's model 
education is gradually falling into the mire of formalism, 
and the effect of education is weakening. Example 
education and idolatry are not incompatible opposites, but 
have overlapping parts, idols can be transformed into role 
models. Among the idols worshipped by college students, 
there are many examples of promoting the positive energy 
of society. In recent years, it is not uncommon for fans and 
idols to do public welfare together. From the initial 
donation of love to today's free lunch and hope primary 
school, idolatry has never lacked educational value, just 
the excavation of educators. Idol model education should 
keep pace with the times and should not be complacent. It 
is the trend of the times to innovate the method of model 
education and to model idols[2]. 
2.2 Giving Full Pay to the Guiding Role of Public 
Opinion in the Mass Media of Socialist Core Values 
The media should be guided by the socialist core values 
and give full play to the positive role of the mass media. 
The media has the function of supervising the idols' 
behavior. On the premise of not infringing the idols' 
privacy, it can transmit the positive energy of idols. 
Nowadays, in order to attract more attention and get more 
traffic, the mass media often focus on the entertainment 
stars and cater to the secular culture of the public. These 
phenomena are very disadvantageous to shape college 
students' spiritual idols. For the sake of interests, the 

media hype and even cover up the facts. The mass media 
should adhere to their bottom line while meeting the needs 
of mass entertainment, and cultivate their good moral 
quality while providing entertainment for college students. 
The mass media should publicize positive idols, and 
supervise, correct and objectively evaluate the idols with 
improper behaviors and negative influences. Social media 
should take propagandizing the positive ideology and 
culture as its own duty, closely follow the socialist core 
values, vigorously explore the characters with noble 
morality, and carry forward the social justice. 
With the development of network, we media is more and 
more deeply into students' life. We media is a kind of 
information communication activity which is different 
from traditional media and dominated by the general 
public. Its form is more flexible, spread more quickly, 
impact on the survival space of traditional media. We 
media platform, there has been lax supervision, vulgar 
content, soft pornographic rampant phenomenon, 
seriously affecting the shaping of College Students' three 
outlooks. For example, both wechat and microblog 
platforms are influential. Under the guise of advocating 
women's rights, they actually instill money worship into 
readers and materialize women's Mimeng. The 
characteristics of we media information viral transmission 
further expand its influence. For all kinds of idol 
performances, performances, entertainment and other 
programs publicized by the mass media, we should 
integrate the moral standards, behavior standards, positive 
remarks, etc. into them, and pass them out through details, 
so as to make the mass media and idols have educational 
significance. 
3 GIVING FULL PLAY TO THE GUIDING ROLE 
OF FAMILY IN COLLEGE STUDENTS' STAR 
PURSUIT 
3.1 Rational Treatment of Children's Idolatry 
Parents are the children's first teachers and the people who 
know their children best. However, many parents ignore 
the education and psychological guidance of their children 
after their children enter the University, and blindly hand 
over the responsibility of education to the school, which 
leads to the psychological problems of college students 
can not be solved, or even lead to tragedy. But some 
parents' attitude to college students' star chasing is too 
fierce, which arouses their children's rebellious 
psychology and deepens the gap between parents and 
children. Therefore, for the idolatry of college students, 
parents should first be rational and respect the idols 
chosen by their children. Idolatry is not only an important 
manifestation of College Students' lack of emotion, but 
also the spiritual pillar of some college students. Parents 
can't deny their children's idols at the beginning, but 
should deeply understand their children's emotional needs, 
dig out the shining points of their idols, and turn the power 
of star chasing into upward power. 
3.2 Take Appropriate Education Methods 
First of all, parents should set a good example for their 
children. Parents are the closest and most trusted people 
to their children, and their words and deeds will 
imperceptibly affect their children's behavior and thoughts. 
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Secondly, parents should not overindulge their children 
and "follow their advice". Because many parents are busy 
with their work and neglect their emotional care for their 
children, they often make up for it in material terms and 
try their best to meet all the requirements of their children. 
In this way, it is easy for their children to form an 
extravagant consumption view and consume blindly in the 
process of chasing stars. Parents should guide students to 
set up the concept of moderate consumption, not to follow 
the trend, not to blindly follow, not to engage in advanced 
consumption. Finally, we should establish a democratic 
family relationship, strengthen emotional communication 
with children, respect their personality and listen to their 
opinions. 
4 GUIDING COLLEGE STUDENTS' SELF 
EDUCATION 
The CPC Central Committee and the State Council issued 
the "opinions on Further Strengthening and improving the 
ideological and political education of college students", 
which pointed out: "the basic principle of strengthening 
and improving the ideological and political education of 
college students is to adhere to the combination of 
teaching and educating people; We should combine 
education with self-education. "[ 3] To guide college 
students to carry out self-education, we should start with 
individual self-education and group self-education. 
4.1 Individual Self Education and Guidance 
First of all, college students should have a correct 
understanding of themselves, make clear their spiritual 
needs, and establish a rational and correct concept of 
idolatry. To establish a sense of goal, idols are the driving 
force to achieve the goal. Idols should not be regarded as 
the focus of life. Idolatry and real life should be accurately 
divided. Secondly, college students should strengthen self-
management and restrict their behaviors with moral norms 
and laws and regulations. Finally, college students should 
improve their identification ability. On the Internet, there 
are often different voices about a matter. The media and 
the parties often hold their own opinions and attack each 
other. What's more, the so-called "big V" fish in troubled 
waters, listen and listen, and mislead the bystanders with 
some extreme views. In the face of this situation, college 
students must polish their eyes, make judgments based on 
objective facts, and do not listen and believe with "fan 
filter". 
4.2 Collective Self Education and Guidance 
Collective self-education guidance can be divided into the 

following three aspects: first, the Organization 
Department of the Party committee and the student union 
organize collective activities. The party and League 
organizations can organize activities such as volunteer 
teaching to cultivate college students' practical ability and 
realize their own value; Carry out activities such as "re 
walking the old revolutionary base area" and learning the 
red spirit, inherit the revolutionary spirit, enhance the 
sense of social responsibility of college students, and help 
them out of the confusion of idolatry. Second, organize 
regular class meetings. Class interaction is often in a direct, 
face-to-face situation, with the characteristics of strong 
pertinence. Third, hold positive community activities. Star 
fans and film clubs are important groups for college 
students to worship idols. Through these groups, we can 
strengthen college students' understanding of their idols 
and treat idolatry rationally. Idolatry is a common 
phenomenon in today's society, which has a far-reaching 
impact on the formation of College Students' Three 
Outlooks and ideological and political education. On the 
one hand, college students' Idolatry can encourage them to 
move forward. On the other hand, the emotional blind 
money worship and other problems in idolatry endanger 
College Students' mental health. Therefore, ideological 
and political educators must integrate idol worship 
education into college students' daily education activities, 
improve ideological and political education methods, 
innovate model education, enrich the content of 
Ideological and political education, pay attention to 
students' mental health development, increase the 
practicability and affinity of Ideological and political 
education, and promote the healthy development of 
College Students' physical and mental health. 
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Abstract: College students are in the exuberant period of 
growth, metabolism is strong, mental work is heavy, 
reasonable nutrition has a deeper understanding and 
higher requirements.People need a dozen nutrients every 
day, but there is no food in nature that can fully meet all 
of their needs.Must rely on repast to match food 
scientifically, make the nutrient that ingest is in qualitative 
and quantity go up with human body need balance. 
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1.THE CURRENT HEALTH STATUS OF COLLEGE 
STUDENTS 
Adequate and reasonable nutrition and good eating habits 
are of great significance for improving college students' 
physique, preventing diseases and improving their 
health.College students are in the exuberant period of 
growth, metabolism is strong, mental work is heavy, 
reasonable nutrition has a deeper understanding and 
higher requirements.People need a dozen nutrients every 
day, but there is no food in nature that can fully meet all 
of their needs.Must rely on repast to match food 
scientifically, make the nutrient that ingest is in qualitative 
and quantity go up with human body need balance.Studies 
have shown that eating more vegetables can lead to a 
longer life, while eating more rice can lead to a shorter life. 
It is better to eat animal protein such as meat and fish in 
moderation, and actively ingest plant protein such as soy. 
The unhealthy lifestyle of college students is mainly 
reflected in irregular diet;Spending too much time 
online;Insufficient sleep and rest time;Lack of exercise 
prone to obesity and so on.Nowadays, many college 
students like to sleep in, and it is common to see some 
students wearing pajamas and slippers in the cafeteria 
around 10 o 'clock. Basically, they eat breakfast and lunch 
together.Most of these students have no classes, get up late 
in the morning, and don't eat regularly.Through the 
questionnaire survey, it is found that most students spend 
too much time surfing the Internet, playing games and 
watching TV, and they always surf the Internet when they 
have nothing to do, which is harmful to their eyesight and 
physical health. Basically, many students are in a sub-
health state.And college students present situation many 
of them are like to stay up late, don't sleep before 12 o 
'clock, or brush mobile phone in bed, or playing computer, 
so it caused a serious shortage of their sleep time, sleep is 
enough for also is very important in the development of 
college students, so their body is broken down, slowly in 
the sub-health state.Another point is that the current 
situation of college students seriously lack of exercise, 
except for physical education, students can hardly see the 
figure of exercise, most of the students' life is a three-point 

line, classroom, restaurant, dormitory, the most basic 
exercise.According to the "Dietary Guidelines for Chinese 
Residents 2016" expert recommendations, it is 
recommended to carry out at least 5 days of moderate 
intensity physical activity every week, a total of more than 
150 minutes;Adhere to daily physical activity, on average 
active physical activity 6000 steps per day, try to reduce 
sedentary time, every hour to get up and move, move is 
good. 
2. THE CURRENT EATING HABITS OF 
COLLEGE STUDENTS 
Skip breakfast or eat something for breakfast.College 
students generally do not pay attention to breakfast, a 
considerable number of college students do not eat 
breakfast or eat breakfast casually.According to many 
studies at home and abroad, students who do not have 
breakfast and eat something for breakfast will be seriously 
affected in thinking, imagination and physical 
development.Therefore, it is particularly important to pay 
attention to the breakfast education for college students, 
let them realize the importance of eating breakfast, and let 
them understand the type, quantity and nutritional 
collocation of breakfast food. 
 Prefer snacks and omnivorous food.College students like 
to eat snacks, omnivorous situation is very common, 
especially girls prefer snacks, omnivorous.The energy and 
nutrition provided by zero-omnivore are not as balanced 
and comprehensive as that provided by regular food. 
Moreover, most zero-omnivore tastes strong, sweet or 
salty and has high content of fat, sugar and salt, which not 
only affects the appetite of college students to eat regular 
food, but also easily causes the deficiency of many 
nutrients.Therefore, college students should be taught to 
choose a relatively balanced and comprehensive zero-
omnivore, which can also enjoy the taste of snacks and get 
good nutrition. 
You prefer grilled snacks.From the point of view of 
nutrition, barbecue snacks are generally more meat, less 
vegetables, high energy, high fat, low dietary fiber, low 
vitamins, low minerals food.A lot of food after roasting, 
fried contain grease, energy increase, vitamin was 
destroyed however, under the cover of all kinds of 
fragrance ingredients, greatly affected the health of 
contemporary college students. 
Nowadays, it is quite common for college students to 
drink sugary drinks. Almost everyone can see a cup of 
milk tea and drinks everywhere, and there is often a long 
queue in front of beverage stores.Every day, students drink 
a cup of sugary drinks, or go to the store to buy fresh fruit 
juice, or milk tea, or go to the supermarket to buy bottled 
drinks. Nowadays, it is rare for students to drink plain 
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water honestly. Most students eat on campus or out, and it 
is often seen that everyone has a drink.Drink as water, 
drink nosebleed.Thirsty drink drink, go out to play or 
drink drink, some students will not drink water, drink 
drink addiction, the body also went wrong, often 
nosebleeds for no reason, make the family are very 
upset.Actually thirsty should drink more water, drink a bit 
is ok appropriately, but cannot replace water 
completely.Don't drink milk, body malnutrition.Milk is 
very important for everyone, it is to provide high-quality 
protein food, with essential trace elements and amino 
acids, but some students are partial to food, refused to 
drink milk, resulting in body malnutrition.In fact, if the 
habit of drinking milk every day, the health of children 
will be very close. 
Barbecue is good, but it costs too much.It is harmful for 
students to eat too much smoked food.If you often eat a 
lot of high calorie, but no nutritional value of snacks 
before meals, over time will cause gastrointestinal 
dysfunction;And the body's long-term intake of smoked 
burned too much protein food easy to induce cancer. 
Fruit is too sweet. Although fruit is rich in vitamins and 
minerals, on the other hand, fruit is also a collection of 
sugars, especially now that fruit has been improved to 
become very sweet.Fruit contains fructose, and because it 
is fructose, fruit is fattening.Instead of being used as an 
energy source, fructose is immediately converted to fat 
and stored in the body.That means fructose is the most 
obesity-causing sugar.If you like fruit, eat less after 
breakfast and chew it slowly. 
3. ADVICE ON IMPROVING EATING HABITS 
FOR COLLEGE STUDENTS 
First of all, find yourself hungry, it is necessary to eat the 
right amount of food, plain nuts, nuts without additives is 
a good choice.It's always a good idea to eat natural, 
unprocessed nuts as well as three meals a day.Walnuts, 
peanuts...Nuts are rich in vitamins, minerals, dietary fiber, 
unsaturated fatty acids and other components that are 
intended for the body.Soy is a perfect food, rich in high-
quality plant protein and isoflavones. Then college 
students can choose sugar-free soy milk and tofu as an 
important part of their daily diet, because both are soybean 
products rich in plant protein. 
Second, statistics show that lifestyle habits, such as diet, 
have a greater impact on longevity than natural 
fitness.College students should pay attention to regular 
meals, try to form the habit of getting up early and going 
to bed early, and ensure that they have breakfast every 
day.The school can extend the opening hours for lunch and 
dinner, so that students can have plenty of time to eat.In 
addition, eat snacks in moderation;Students should realize 
the harm of smoking and stay away from tobacco 
consciously.Do not blindly lose weight, should carry out 
proper physical exercise, etc. 
Finally, blind restriction diet reduces weight, easy cause 
nutrition to be short of.Dizziness, weakness of limbs, 
complexion yellow, anorexia nervosa, irregular 
menstruation, amenorrhea and other symptoms.Nowadays, 

many college students, especially female students, are 
very interested in eating vegetarian food, believing that 
vegetarian food can make people slim and fit, while eating 
meat dishes can make people fat.In fact, vegetarian diet 
also has disadvantages, it provides nutrients, especially 
protein, phosphorus and some inorganic salt quality, it is 
difficult to meet the needs of human growth and 
development.The advantages of meat diet can make up for 
this deficiency, its protein, calcium, phosphorus, fat 
soluble vitamins are better than vegetarian.Therefore, in 
order to balance the dietary structure of students and 
ensure the supply of nutritional quality, it is necessary to 
match meat and vegetables, so that the human body can 
take in enough nutrition every day.A person's normal diet 
should contain more than 40 nutrients. The key is to make 
them in the right amount and in the right mix. Fruits, 
vegetables and whole grains are the most 
recommended.Snack as dinner, class sleepy.Nowadays, 
there are many kinds of snacks, and the packaging is 
exquisite, which makes students itch. In addition, the idea 
of "losing weight" makes it strange. It is not surprising that 
the phenomenon of "snacks as meals" appears on 
campus.Excessive snacking can affect appetite and 
interfere with the intake of regular meals, thus affecting 
the development of normal body functions. 
According to relevant professional research findings, 
there are generally the following results: it is diet that 
determines health and longevity, people who drink alcohol 
are not short-lived, and people who engage in heavy 
physical labor live a long life.The villages that eat too 
much rice are short-lived villages, the villages that eat 
only fish but few vegetables are short-lived villages, the 
villages that eat more soy products are long-lived villages, 
the villages that eat a lot of vegetables are long-lived 
villages, and the villages that eat more fruits are short-
lived villages.Villages that eat more seaweed are long-
lived villages, and those that eat too much meat are short-
lived villages.Villages with excessive salt intake are short-
lived villages.It's important to eat slowly.Therefore, 
college students should develop good eating habits, form 
a good dietary concept, pay attention to diet in daily life, 
get nutrition in the diet and participate in more beneficial 
exercise, keep healthy. 
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Abstract: Confucius' idea of "Zhong" produced in the 
Spring and Autumn period in our country, the society is in 
the slave society to feudal society change, and cultural 
concept system is the collapse of the old system, the new 
pattern has not yet formed, in Confucius inherited from 
Yao and Shun that, on the basis of the excellent cultural 
tradition of the Zhou dynasty, according to analyzing the 
principle of natural law and social law, Taking the " 
Worship the Mean " thought in Zhouyi as the theoretical 
source of his "doctrine of the Mean" thought, his 
elaboration of the Confucian world outlook and 
methodology reached a high level. 
Key words: Zhouyi; The doctrine of the mean 
 
1.THE CONCEPT OF "SHANG ZHONG" IN 
STRUCTURE 
Confucius' doctrine of the Mean was deeply influenced by 
the book of Zhouyi, originated from the Eight-diagram, 
which is said to have been drawn by Baoxishi. Package 
offer's ancient saints in governance and all the time, look 
at the sky in the astronomical phenomena, bent over to 
observe topography formation of the law and rule, watch 
the birds and beasts body luxuriant grain, and the suitable 
in a variety of plants and animals, its symbol is taken from 
the body in close quarters, in the distance from all kinds 
of affairs take its symbol, and founded the gossip, used to 
huitong gods, used to classify the modality of all things 
under heaven. 
So how does Zhouyi discuss the thought of "Shang Zhong"? 
First, from the structure of the hexagrams in Zhouyi. After 
the eight diagrams are weighted in pairs, the 64 hexagrams 
are formed, which are then divided into 384 lines. 
auspicious, inauspicious, regret and stinginess are all 
reflected in the changes of the hexagrams and lines. 
Among them, masculinity and femininity determine the 
root of the 64 hexagrams, and the flexibility of the 
hexagrams is to tend to the appropriate time. The change 
of good or ill luck symbol shows that those who insist on 
justice will win, the law of the operation of heaven and 
earth. The hexagrams of each hexagram in Zhouyi are 
composed of six lines, of which the second line is located 
in the position of the one in the lower hexagram and the 
fifth in the position of the one in the upper hexagram. Yang 
Tiancai and Zhang Shanwen once expounded on "Zhong 
Yao" in their translation book Zhouyi, saying that if one 
understands the good or bad of the two lines, one can 
know everything in the world in order to know the good 
or bad of human affairs, and to sit safely at home. 
Therefore, it can be seen that the second and fifth lines 
play an important role in the whole hexagram. In the book 
of Changes, most of the line of two and five words are 

auspicious, which profoundly reflect the middle way of 
thought. 
For example, in the divinatory symbols of “Xu”, the line 
of nine and two means that if you insist on staying in the 
sand, although a little of the line of words, but as long as 
you insist on, eventually will be lucky. But the nine five 
lines say, in the face of danger, do not make risks to move 
forward, need to wait before food and drink, this is 
auspicious. Here the ninety-two lines should be ninety-
five lines, ninety-five just in and is, although there are 
"small words" and ultimately no danger. It is the same in 
real life, sometimes we face difficulties, as long as we ask 
our good friends for help, then it may be a lucky result in 
the end. Ninety-five relative to ninety-two, just like is a 
good friend, ninety-two move although approached a step 
to the difficulty. However, because at this time is still far 
away from danger, so still in waiting, and there are ninety-
five to meet, and finally have a narrow escape. The nine 
five lines are in the right position in the middle of the line, 
so one can enjoy the delicious taste of wine and food. This 
benefit comes from the hexagrams' image of water on the 
top and fire on the bottom. Most of the nine five lines are 
auspicious, because it has the virtuous, gentleman's line, 
the position of heaven. 
It is also stated in the hexagrams of litigation that if you 
cannot win the lawsuit, you will run away quickly when 
you return home. If you run to a city with 300 families, 
there will be no disaster. That's another lucky line. From 
the line of nine two statements can be seen, since ancient 
times there are people don't call the official of the 
statement 92 to lose the position of the strong, angry and 
told, told can't win, then hurried home, ran to many people 
can be harmless. To Sue is to lose, to flee is to find, and to 
escape. And the ninety-five line says, clarify the matter of 
litigation and luck. The disputes about the loss of the lines 
in the litigation are fierce, and they do not rely on the 
proprieties and controversies of the 95th decision. People 
can use its regular auspicious, jun can use its regular 
auspicious. Therefore, it can be seen that the two lines 92 
and 95 of the hexagrams in the Litigation have auspicious 
meanings and the meaning of "Shang Zhong". 
It is known from the hexagrams in”Jiji” that a woman lost 
her bamboo mat to cover her car. Even if she lost it, she 
did not need to look for it, for it would be recovered seven 
days later. As far as the hexagrams are concerned, it is said 
that they can be recovered because they are in the middle 
of the equation, which leads to harmony. According to the 
line 95, although the eastern states killed an ox in the 
sacrifice, it was not as good as the western states in the 
sacrifice with food. This is because who the gods eat the 
food is not the abundance of the sacrifice, but the virtue 
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and virtue of the worshiper. Only those with "virtue" can 
enjoy the blessing of the gods. 
In the hexagram of “Kun”, it is pointed out in the 62th 
trigram that although integrity, square, and greatness are 
unfamiliar things, there will be no adverse events. The 
hexagrams of “Kun” emphasize the morality of a person's 
behavior. The 62th trigram in the hexagram emphasize 
that a person with integrity, squared, and great character 
can act smoothly even without studying. The 65th trigram 
say, wearing yellow clothes, it is very auspicious. In 
Chinese culture, yellow is honored as a noble color, 
because it symbolizes the color of the earth, which can 
promote the growth of all things, so it has been respected 
since ancient times. The 65th trigram is the position of the 
King, but the way of the "Kun" is the way of the minister, 
the way of the wife, therefore, the 65th trigram has the 
suspicion that the minister occupies the position of the 
King. Therefore, if you want to calm the heart and the 
world, you must take the gas of neutralization inside, like 
yellow clothes under the decoration. 
The author noticed that the second trigram and the fifth 
trigram had the largest number of solid statements among 
all the solid statements in the book Zhouyi. The statistical 
table is as follows: 

 Extremely 
 lucky 

lucky No blame total 

Six hexagram 3 15 6 24 
Five hexagram 5 35 8 48 
Four hexagram 3 16 20 39 
Three hexagram 0 8 11 19 
Second hexagram 1 30 8 39 
First hexagram 3 21 16 40 
total  15 125 69 209 

From the statistical results of the above table, we can see 
the content of two aspects of auspicious statements. On 
the one hand, in terms of content. Of the single statements, 
the second and fifth trigram account for 41.42 percent of 
the trigram, which fully shows that " Worship the Mean " 
is the core of the trigram in the Book of Zhouyi. On the 
other hand, from the perspective of structure, the two 
trigrams of the Yi Jing are in the lower hexagrams, and the 
five trigrams are in the upper hexagrams. The the two 
trigrams is the purest, which is called "Zhong". Generally 
speaking, the two trigrams play the most important role in 
the hexagrams, and the meanings of the hexagrams are 
more auspicious. The structure of the hexagrams itself is a 
metaphor for the thought of the "Middle Way". 
2.THE JUDGMENT OF "WORSHIP THE MEAN" 
Secondly, in the “Yaoci” of the book of Zhouyi, many of 
the “Yaoci” talk about the thought of "Worship the Mean". 
For example, the trigram of the nineth trigram means "the 
dragon has regrets"[1], which means when the dragon flies 
to the bottom of the trigram, there will be regrets. 
Moreover, the trigram of “Qian” clearly speaks directly of 
the trigram of statements of the trigram. All things in 
nature, there are surplus and virtual, there are into the 
retreat, a yichi, the way of wenwu. The dragon is in a very 
high poverty, so there is always something to regret. Not 
only that, the dragon's activities and rules are related to the 
climate change and the season, there are spring, summer, 
autumn and winter, there are also dragon lurking, in the 

field, cross the deep, flying in the sky in different 
situations. Although we know that the dragon has the 
virtue of the spirit and ability to make progress. However, 
it must wait and act according to the moment. It should 
not act rashly, still less should it be extremely resourceful. 
A dragon should not fly too high, nor should a man do too 
much. If he goes too far, he will surely regret something. 
The virtue of the dragon is also the virtue of the heaven. 
The reason why the heaven can be supreme is that it 
realizes the atmosphere of neutralization in an orderly and 
undisputable spirit. From the meaning of the 94th trigram, 
we can see that the evil songs of the line are not straight, 
and there is no harm. This shows that 94 can identify their 
own situation. At the same time, it is a kind of exhortation 
to the little people, to give them a way to live, and not to 
beat them to death. The “Yaoci” of the sixth line of the 
hexahexa means too happy, too proud, and too dangerous. 
It clearly states that there is a limit to talking about things, 
and if we go beyond that limit, if we go too far, then 
disaster will surely come. Here clearly expresses the 
thought of "Shang Zhong".[2] 
3.THE CONCEPT OF " WORSHIP THE MEAN " IN 
THOUGHT 
Finally, the way of advocating the thought of "Worship the 
Mean" in Zhouyi not only uses the method of metaphor, 
but also directly praises the thought of " Worship the Mean 
" in some contents. 
It can be seen from the hexagrams in the Lawsuit that the 
fear caused by the blocking of good faith may have a brief 
auspicious moment in the process, but it is still dangerous 
in the end. At this time, it is good to visit adults, but not 
good to cross the great river. However, because of 
"litigation"[3] and "benefit to forgive others", there is " 
Auspicious" image; Because of "litigation"and "enmity" 

will be "eventually fierce". The so-called "benefit your 
excellency" has a greater enlightenment for the world, 
because disputes can not be settled privately, should resort 
to the law is the right. 
It can be seen from the 62th hexagrams in the”Li” trigram 
that maintaining a neutral yellow color and adhering to the 
sky will have great luck. Yellow is very important in China. 
This is because the earth is yellow, and the ancient Chinese 
had a deep love on earth. Therefore, there is a deep 
concept of advocating yellow. Yellow is a symbol of 
nobility. In ancient times, only emperors could wear 
yellow clothes, and people often have such a superstition. 
When yellow clouds appear in the sky, it will be regarded 
as a auspicious sign, there will be a king, the country will 
be peaceful and people will be safe. This is also an 
expression of "Shang Zhong" by celebrating the yellow 
color of maintaining neutrality, in order to carry out the 
virtuous behavior, it is right to eliminate the villain 
resolutely, decisively and quickly[4]. The trigram of “Yaoci” 
is compared to the base person of delicate, then with the 
nintyfive hexagrams as the middle, as the Lord of the 
hexagrams, in the king's position, with "Cha" of the 
decision, get "no blame". 
From the three hexagrams mentioned above, which can 
clearly see the thoughts of " Worship the Mean " in ZhouYi, 
which not only embodies the spirit of dialectics, but also 
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emphasizes the thought of the unity of opposites and 
contradictions, and also emphasizes the moderate and still 
in things. It requires maintaining neutrality, neutrality and 
impartiality in a rapidly changing and complex society. So 
we can say that the thought of "Shang Zhong" in Zhouyi 
is positive. Confucius attached great importance to the 
book of Zhouyi. He once said that if he could live a few 
more years and study the book of Zhouyi at the age of 50, 
he would be free from serious mistakes. 
In a word, Confucius put forward the most important 
thought of the Doctrine of the Mean after studying the 
thoughts of Yao and Shun, Shi Bo and Yan Ying and the 
thoughts of Zhouyi. 
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Abstract: How to clarify the ownership of marital equity? 
Only by constructing the conjugal equity registration 
system, that is, first of all, we should set up the conjugal 
property registration system and then realize the effective 
connection between the industrial and commercial 
registration system and the property registration system, 
so as to fundamentally solve these problems and better 
guide the practice. 
Key words: Joint Ownership; Conjugal Equity; 
Registration Authority 
 
1. THE NECESSITY OF CONSTRUCTING THE 
CONJUGAL EQUITY REGISTRATION SYSTEM 
With the development of economy and society, the new 
property form dominated by equity has entered people's 
life. In recent years, it is common for couples to acquire 
equity through joint property investment. At the same time, 
with the change of the concept of marriage and family, the 
number of divorces is also increasing, which will face the 
problem of dividing the equity of couples. Because there 
is no perfect marital equity registration system, some 
problems encountered in judicial practice can not be 
effectively solved. The state should give full play to the 
role of laws in settling disputes and improving relevant 
systems. To this end, the author specially studies some 
problems in the marital equity registration, and puts 
forward some small suggestions, in order to protect the 
legitimate rights and interests of the vulnerable party and 
facilitate the judicial practice of related issues. 
Through the understanding of the concept of the couple's 
equity registration, we can also understand the lack of this 
system brought about by some problems, so the 
construction of the couple's equity registration system has 
been the trend of The Times, the following specific 
situation is expounded. 
1.1 Resolve the issue of equity division upon divorce 
The division of the husband and wife's equity has nothing 
but the following problems, such as which equity belongs 
to the husband and wife's common equity, whether the 
hidden shareholders have the shareholder qualification, 
etc. The following specific situation analysis. "Marriage 
law judicial interpretation (2)" the husband and wife of the 
16 provisions of the situation is in both sides can reach an 
agreement, assuming that the husband and wife can not 
reach an agreement at all, then how to confirm the equity? 
"Marriage law" the 17 provisions of the joint situation is 
obtained through inheritance or bequest, but "company 
Law" 75 provisions only statutory inheritance did not say 
bequest this situation, if the parties through bequest to 
obtain equity, then how to identify the equity? 
In addition, according to the relevant provisions of the 

Company Law, shareholders exercise their rights through 
the information recorded in the register of shareholders, 
which confirms that the records in the register of 
shareholders are the basis for confirming the identity of 
shareholders. This is internally speaking. In addition, there 
is industrial and commercial registration, if the contents of 
the registration of industry and Commerce Department 
and the information on the register of shareholders are 
inconsistent, how to identify the equity? "Company Law" 
although stipulate equity can be transferred, but if husband 
and wife is not hold a party to insist hold a stock, do not 
want to compromise, do not accept compensation, and 
when this one practice still contradicts the articles of 
association of the company, how should the court apply 
"marriage law" and "company law"? Apparently, these 
problems arise because neither law explicitly recognizes 
conjugal equity. 
Furthermore, based on the particularity of equity, and 
gives the register of shareholders of a company and the 
industrial and commercial registration of our country has 
a public credibility of foreign as well as the key to the 
people exercise their rights of registration, if equity 
registration for husband or wife only one side of the name, 
then to the enterprise itself, for the third person, usually 
recognized foreign public that only registered party for 
equity holder, as a result, Because did not register with 
respect to generation also the property joint owner that 
makes capital equally cannot have the common right of 
share right, do not have shareholder identity and request 
share right to divide? 
At the same time, the defects of the system of registration 
also makes the court in divorce cases in a dilemma when 
facing the equity segmentation controversy, often appear 
the following two cases, one is located in method, cause 
the dispute cannot be resolved in a short time, energy and 
money, which wastes both sides of husband and wife have 
an impact on the efficiency of the court cases, cause 
serious waste of judicial resources. The other is that the 
court applies the provisions related to equity transfer in the 
Company Law by analogy, but it will also fail to realize 
the equitable division of the equity of the husband and 
wife due to insufficient legal basis, and at the same time, 
there may be different judgments in similar cases. 
Therefore, the relevant legislation and the legal system of 
equity division still need to be improved, so as to 
fundamentally solve these problems, ensure the court's 
fair trial, establish judicial authority, and improve the 
efficiency of the court's case handling. 
China is building a socialist society under the rule of law, 
so timely to do the husband and wife equity registration 
system to actively explore, to solve the practice of equity 
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division property disputes has an important guiding 
significance. 
1.2 Safeguard the interests of the husband and wife 
and their creditors 
1.21 the husband and wife of the shareholders' right to 
know the law is fair and equal principle, so the husband 
and wife for its stake in the joint property investment, 
enjoy the right to know should be equal, however, the 
company law has not stipulated ownership registration 
system of husband and wife, and when registration will 
only one recorded in the register of shareholders, whereas 
the other party as a silent stake. According to the principle, 
the husband and wife involved in the business shall inform 
the other party of the details of their investment and 
operation. In real life, however, the situation is quite the 
opposite. Usually, when the relationship is in normal 
condition, the other party will not understand the relevant 
situation. When the relationship is broken, the couple will 
regret not knowing the situation in the first place, but it is 
too late. We can't judge the feelings between husband and 
wife, but as the protection umbrella of private property is 
also the last resort, we must formulate a complete law, to 
better protect the rights and interests of citizens. 
In judicial practice, in order to prevent the non-
shareholder spouse from dividing his or her equity, the 
shareholder's spouse disposed of his or her shared equity 
without authorization, and concealed his or her equity by 
making false accounts, falsely stating company property 
and selling his or her equity at a low price. Since the non-
shareholder spouse usually does not participate in the 
operation and management of the company, he knows 
nothing about the unauthorized disposition of the 
shareholder spouse, which will cause serious infringement 
on the interests of the non-shareholder spouse. In addition, 
this behavior involves the interest of the goodwill assignee. 
A spouse places form has no right to dispose of, without 
authorization, dispose of the behavior effectiveness is to 
be determined in accordance with the law of this behavior, 
but it would threaten the safety of deals, in real life so 
often in the property law in good faith system, but no 
matter how in the shareholder a spouse places and bona 
fide assignee party is unable to achieve the balance of 
interests. 
1.23 Safeguarding the Interests of the Company and its 
Creditors The direct interested parties of the conjugal-
owned equity are the husband and wife, but as a special 
form of common property content, it also relates to the 
interests of a third party other than the husband and wife, 
including the company, other shareholders of the company 
and creditors other than the company. Because co., LTD., 
with the characteristics of people and information with the 
shareholder of the company is in the case of mutual trust 
to joint investment management, and so has strong person 
sex, if shareholders do not consider when divorce 
company and other shareholders' interests, equity to others, 
can cause the company's internal structure change, even 
brought the couple's contradiction to the company, It will 
affect the normal operation and management of the 
company and the interests of the company and other 
shareholders. Practice, some shareholders are through 

craftsmanship, excellent management ability of intangible 
assets such as capital contribution, if the assignee does not 
have the requirement of technology and management 
skills required by the company, so after their equity is 
bound to break the normal business of the company, its 
result is bound to make the company and other 
shareholders' rights and interests, and even severely 
infringe on the interests of creditors. 
2. SUGGESTIONS ON THE CONSTRUCTION OF 
CONJUGAL EQUITY REGISTRATION SYSTEM 
From the above we can know that the lack of the system 
caused by a variety of inconveniences, it is not far to 
construct the system, so in view of the problems, the 
author put forward some suggestions. The purpose of 
establishing the marital equity registration system is to 
reduce the property dispute between husband and wife and 
strengthen the effectiveness of the public notice of the 
registered property. Traditionally, China lacks the concept 
of proper management of individual private property and 
the system of registration of citizens' personal property in 
law. Few laws provide for the registration of property, 
such as the Property Law, which provides for the 
registration of real property and some special movables, 
such as motor vehicles and ships. As for the property 
registration within marriage and family, the relevant laws 
and regulations need to be further improved. 
China's "company registration and management of a 
number of issues of the provisions of article 23, husband 
and wife jointly set up a limited liability company, to the 
property from the registered capital for registration. 
However, in practice, the equity division is not divided by 
the number of shares held by the husband and wife, but by 
the property characteristics of the actual contribution. If it 
belongs to joint property investment, the equity is equally 
distributed. Husband and wife two people in the industrial 
and commercial bureau business to the shareholding 
proportion of the registration, just as one of the contents 
of the registration, can not be identified as a single 
husband and wife personal property. In addition, the 
article does not stipulate the situation of joint property 
investment, which is one of the reasons for the 
inconvenience of equity division. 
Therefore, it is imperative to build a conjugal equity 
registration system. In this regard, the author puts forward 
some superficial suggestions for this system: 
2.1 set up the marital property registration system at 
present, the law has not stipulated in the marital property 
registration system, although between husband and wife 
property can be prescribed but couples are still not 
constitutes a defense against a third person in good faith, 
so during the duration of joint property relationship 
between husband and wife in the marriage of the 
effectiveness of the contract will often conflict and a third 
person in good faith, So in order to solve these problems 
must set up the marital property registration system. 
Through the establishment of such a system, the property 
of the couple before and after marriage is registered in 
detail, belonging to the couple jointly registered as joint 
property, belonging to the individual property registered 
as individual property. In this way, the attribution of 
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marital property can be clarified and some problems of 
marital property division can be solved. There are various 
types of husband and wife property. In addition to 
registering the property agreement agreed by husband and 
wife, it is also necessary to register the type of husband 
and wife property, the power of attorney of the property 
manager and the disposition authority. For the registration 
authority, some people say that registration can be carried 
out in the civil affairs department to facilitate registration 
and inquiry, but the author thinks that there are many types 
of marital property, the registration items are complicated, 
should be registered by a comprehensive law enforcement 
agency. As a part of the conjugal property, the 
establishment of the conjugal property registration system 
is of great guiding significance to the construction of the 
conjugal equity registration system. 
2.2 implementation of industrial and commercial 
registration and marital property the effective connection 
of marital property variety widely involved, for specific 
types of property registration is not specific, equity as a 
special form of marital property of husband and wife, 
according to the provisions of the "company law" article 
32 companies in addition to maintain a shareholder 
register in accordance with the relevant provisions shall 
also be registered in the industrial and commercial 
registration authority, The effectiveness of business 
registration is mainly manifested in the publicity and 
confrontation to the outside, whose purpose is to enable 
the third party outside the company to better understand 
the basic information of the company, so as to make 
accurate judgments. And equity as part of the marital 

property of husband and wife, the content of the equity 
registration besides the general property of husband and 
wife should also have: the power of attorney, entrust 
couples a party on its behalf in the exercise of 
shareholders' rights, the scope of authorization to another 
can exercise at the same time, means, and without 
authorization, dispose of the consequences of the behavior 
and pay responsibility of contract; The reason for the 
limited letter of equity transfer is that both husband and 
wife are shareholders. In order to maintain the stability of 
the company, under the permission of the articles of 
association of the company, when one party wants to 
transfer the equity, the agreement can be made to give the 
other party the preemptive right under the same conditions, 
so as to ensure the normal operation of the company. 
Therefore, in order to facilitate the inquiry of the husband 
and wife, both parties should also bring relevant 
certification documents to the industry and commerce 
registration authority for record registration, which not 
only facilitates the parties but also facilitates the third 
party, so as to realize the effective connection between the 
two. 
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Abstract: The production technology of yogurt with 
carrot and purple sweet potato was studied. The yogurt 
with carrot and purple sweet potato was fermented by 
Lactobacillus bulgaricus and Streptococcus thennophilus 
using carrot, purple sweet potato and milk as raw materials, 
sucrose and stabilizer as the supplementary materials. The 
optimal fermentation conditions obtained by single factors 
and orthogonal experiments were the carrot and purple 
sweet potato juice 10%, sugar 6%, inoculum 6%, and the 
fermentation processed at 42℃ for 5h. The resulted yogurt 
took on thick and greasy, strong milk flavor and good 
texture with carrot and purple sweet potato fragrance. The 
physical and chemical indexes, and the microbial indexes 
were tested to meet the requirements prescribed by 
national standards.  
Key words: Carrot; Purple Sweet Potato; Yogurt 
 
1 MATERIALS AND METHODS 
Yogurt is a fermentation product of lactic acid bacteria. Its 
nutritional components are more perfect than milk, easier 
to digest and absorb. It also has a significant regulatory 
effect on the body, and has the effect of promoting 
digestion, delaying aging and prolonging life [1]. Carrots, 
known as small ginseng, are rich in a variety of nutrients. 
Among them, VC, VE and carotene are antioxidants, which 
can fight free radicals, reduce their damage to somatic 
cells, and have a certain effect on anti-cancer[2]. Purple 
potato, a kind of sweet potato, is rendered purple because 
it is rich in anthocyanins. The nutritional content of purple 
sweet potato is significantly higher than ordinary sweet 
potato, rich in anthocyanins, antioxidant, with functions 
such as removing free radical, anti-mutation and anti-
tumor, reducing liver dysfunction, preventing 
cardiovascular disease and type diabetes[3].  
Based on the fermentation of lactic acid bacteria in fresh 
milk, this paper is fermented into a nutrient-rich, 
antihypertensive, anti-aging and anti-oxidation health 
yogurt by adding carrots and purple potato juice, giving 
yogurt a refreshing carrot and the unique aroma of purple 
potato, enriching the flavor of sour dairy products and the 
health function of yogurt. 
1.1 Materials and reagents 
Carrots, purple sweet potato, white granulated sugar, pure 
milk, etc., are publicly available. 
 Species: Streptococcus thermopiles and Lactobacillus 
Bulgaria are provided by the Fermentation Engineering 
Experimental Center of Zhoukou Normal University.  
Fructase, carboxymethylcellulose (CMC), gelatin, 
ascorbic acid, etc. 
1.2 Methods 
1.2.1 Process process  

①  Carrot→washed peeled→sections→hot 
drift→pulp→filtered→carrot juice; 
②  purple 
potato→washed→peeled→cut→cooked→pulp→filter→
purple potato juice; 
③  carrot juice, purple potato juice, fresh milk 
mix→homogeneous→sterilization→cooling 
→inoculation fermented→cooked→finished product. 
1.2.2 Operating points 
1.2.2.1Preparation of the carrot juice 
Choose fresh carrots, washed, peeled, cut segments, soak 
in 0.1% ascorbic acid solution, hot and cool. Pulping the 
ratio of carrot to water 1:1, to improve the juice rate of 
carrot, 0.04% fructase was added and the pH was adjusted 
to 3.5 at 45℃, filtered after cooling, clarified, raw carrot 
juice was obtained. 
1.2.2.2 Preparation of purple potato juice 
Take high quality fresh purple potato, clean surface dirt, 
skin, cut into small squares of about 1cm3, add water 
according to the liquid ratio of 1:1, cook 30 min, at 90℃, 
filter, remove juice and set aside. 
1.2.2.3 Activation and domestication of species[4] 
In order to adapt to the fermentation of carrot purple 
potato juice, the species must be domesticated. 
Lactobacillus Bulgaria and streptococcus thermophilus 
were inoculated into fresh milk in a 1:1 ratio. Plants were 
first connected in sterilized milk with low carrot purple 
potato juice and cultured in a 42℃ incubator, and the 
culture status was observed regularly. If the medium 
solidifies evenly within 3 h-5 h, no whoy or only 
microanalysis, and no bubbles and abnormal colors, 
continue to domestication in the next medium (gradually 
increasing the proportion of carrot and sweet potato juice 
in milk) and repeat until domesticated into production 
species, the number of lactic acid bacteria is no less than 
108/mL . 
1.2.2.4 Preparation of carrot and purple sweet potato 
yogurt 
①  deployment, homogenization, sterilization and 
cooling: Carrot juice was added to milk and mixed with 
stabilizer and granulated sugar; 60℃ preheated, 
homogenized at 20MPa; 80℃ for 30 min, and cooling to 
40-45℃. 
②  inoculated, fermented, and later cooked: The 
domesticated production species were connected into the 
sterilized material, mixed and bottled, fermented at 42℃ 
for 5 h, cooled and cooked in a 5℃ refrigerator for 24 h.  
1.3 Product inspection method 
1.3.1 Sensory evaluation 
Ten experienced food professionals were invited to 
conduct sensory evaluation of the finished product, and 
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the average score was obtained [5]. 
1.3.2 The physical and chemical indicators 
Fat was determined by alkaline diethyl ether extraction[10]. 
Protein was determined by semi micro Kjeldahl 
method[11].Acidity is determined by titration, expressed in 
Gilnerian degrees (°T). 
1.3.3 Microbial indices 
The dilution plate viable count method was adopted. 
1.4 Test design 
Single factor experiment and L9(34) orthogonal 
experiment were designed to study the effects of the 
addition amount of carrot purple potato juice, the 
inoculation amount of lactic acid bacteria, fermentation 
temperature, fermentation time and the addition amount of 
sucrose on the quality of carrot purple potato yogurt.  
2 RESULTS AND ANALYSIS 
2.1 Effect of different carrot and purple sweet potato 
juice on yogurt quality 
Table 1 Effect of carrot purple sweet potato juice on yogurt 
quality 

Carrot and purple sweet 
potato juice addition /% Flavor and aroma 

10 The carrot is slightly light, and the 
purple sweet potato is not rich enough 

12 The carrot is slightly light, and the 
purple sweet potato is not rich enough 

14 It has good flavor, but it is not 
coordinated 

As can be seen from Table 1, with the increase of carrot 
purple sweet potato juice, the status, characteristic flavor 
and taste of the yogurt curd obtained changed to some 
extent. When the amount of carrot and purple potato juice 
was 12%, the characteristic flavor of the finished product 
was obvious. Therefore, the best carrot and purple sweet 
potato juice to add 12%. 
2.2 Effect of different fermentation time on quality of 
yoghurt 
Table 2 Effect of fermentation time on yogurt quality 

Fermentation time 
/h Curd state and texture 

3 Lack of acidity, large amount of whey 
precipitation, no curd 

4 Lack of acidity, with a little layering 

5 Uniform texture, no whey precipitation, 
moderate acidity 

6 Slightly sour, sweet not obvious, but delicate 
and soft 

According to Table 2, when the fermentation time is 5 h, 
yogurt texture is uniform, no whey precipitation, moderate 
acidity. Therefore, the best fermentation time is 5 h. 
2.3 Effects of different inoculations on quality of 
yoghurt 
  
Table 3 Effect of inoculation amount on yogurt quality 

Inoculation 
/% Curd condition and taste 

5 Incomplete solidification, a large amount of whey 
precipitation 

6 Good solidification, no whey precipitation, 
moderate sweet and sour 

7 There is a very small amount of whey 
precipitation, slightly acidic taste 

As can be seen from Table 3, when the inoculation amount 
is 6%, the yogurt is well solidified, with uniform texture, 
no whey precipitation, and moderate sour and sweet. 
Therefore, the best inoculation amount of carrot purple 
sweet potato yogurt is 6%. 
2.4 Effect of different amount of sucrose on quality of 
yoghurt 
Table 4 Effect of sucrose addition on sensory quality of 
yogurt 

Sucrose 
addition /% Aroma and taste 

4 It's creamy, but a bit tart on the palate 

6 Sweet and sour medium, carrot and purple sweet 
potato aroma, fresh taste 

8 Too sweet, milk flavor is light, poor taste 

White granulated sugar is an important sweetener, the 
main purpose of adding sweetener is to moderate the 
acidity of the product, so as to obtain the appropriate ratio 
of sour to sweet. Meanwhile, white granulated sugar can 
also be used as the carbon source of the starter. As can be 
seen from Table 4, when the added amount of sucrose is 
6%, the yogurt is moderately sour and sweet and tastes 
good. Therefore, the optimal sucrose content of carrot 
purple sweet potato yogurt is 6%. 
2.5 Effect of different fermentation temperature on 
yogurt quality 
Table 5 Effect of fermentation temperature on sensory 
quality of yogurt 

Fermentation 
temperature /℃ Curd state and taste 

38 Lack of acidity. Curds in poor condition; 

40 Lack of acidity, not too soft on the palate 

42 Moderate sweet and sour, uniform texture, 
no stratification and bubbles 

44 Sour slightly heavy, texture is not even 
fine, more viscous 

As can be seen from Table 5, when the fermentation 
temperature is 42 ℃, the yogurt has moderate sour and 
sweet, uniform texture, no stratification and bubbles, and 
the best taste and texture of the yogurt. Therefore, the best 
fermentation temperature of carrot purple sweet potato 
yogurt is 42℃. 
2.6 Orthogonal test 
According to the single factor test results, L9(34) 
orthogonal experimental design scheme (see Table 6) was 
used to optimize the optimal technological conditions of 
carrot purple sweet potato yogurt. The orthogonal 
experiment results are shown in Table 7. 
Table 6 Factor level of orthogonal test 

Factors 

Level 

A  
Added 
amount of 
carrot 
purple 
potato/% 

B 
Fermentation 
time/h 

C 
Inoculation 
size 
/% 

D  
Sucrose 
addition/% 

1 10 4 5 4 
2 12 5 6 6 
3 14 6 7 8 
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Table 7 L9(34) orthogonal experiment 
Test no. Factors Sensory Rating (out of 100) 

A B C D 
1 1 1 1 1 78.0 
2 1 2 2 2 95.0 
3 1 3 3 3 81.0 
4 2 1 2 3 76.2 
5 2 2 3 1 76.4 
6 2 3 1 2 72.9 
7 3 1 3 2 73.8 
8 3 2 1 3 76.5 
9 3 3 2 1 68.2 
k1 84.7 76.0 75.8 74.2 
k2 75.2 82.6 79.8 80.6 
k3 72.8 74.0 77.0 77.9 
R 11.8 8.6 4.0 6.4 

It can be seen from Table 7 that the main order of factors 
affecting the product was the addition amount of carrot 
purple sweet potato juice (A)>fermentation time 
(B)>sucrose content (D)>inoculation amount (C). The 
optimal combination was A1B2C2D2, that is, the addition 
amount of carrot purple sweet potato juice was 10%, 
fermentation time was 5 h, sucrose content was 6%, and 
inoculation amount was 6%. Under these conditions, the 
yoghurt obtained is uniform in color, delicate in texture, 
tender and smooth, sweet and sour, with the special flavor 
of fermented milk, refreshing carrot and light aroma of 
purple potato. 
3 PRODUCT QUALITY INDEX 
3.1 Sensory indicators 
Taste: delicate and refreshing, sweet and sour palatability, 
smooth and thick, no peculiar smell; Aroma: With rich 
carrot purple sweet potato fermented yogurt fragrance; 
Microstructure: the clot is uniform and fine, without 
bubbles; The viscosity is moderate. 
3.2 The physical and chemical indicators 
Fat≥3.0g/100 g; Protein≥2.6g/100 g; Acidity 90°T-95°T. 
All physical and chemical indexes are in line with GB 
19302-2010 standard. 
3.3 Microbial index 
Lactobacillus number≥11.5×106 /mL, coliform group≤63 

/100 mL. Pathogenic bacteria (Salmonella): not detected, 
quality in line with GB 19302-2010 standard. 
4. CONCLUSION 
The optimum technological parameters of carrot purple 
sweet potato yogurt were determined as follows: carrot 
purple sweet potato juice 10%, inoculation 6%, sucrose 
6%, fermentation at 42℃ for 5 h. Under these conditions, 
the yogurt has uniform color, fine texture, tender and 
smooth, sweet and sour, which has the special flavor of 
fermented milk, the refreshing taste of carrot and the light 
aroma of purple sweet potato. At the same time, the 
content of cellulose, vitamin and a variety of trace 
elements in the yogurt is increased, and the content of fat 
is reduced. It is an excellent yogurt product. 
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Abstract: In recent years, with the continuous 
development of new media, the development of the 
traditional newspaper industry has entered a bottleneck 
period. Especially under the impact of electronic 
newspapers and periodicals with the Internet as the carrier, 
small cities are constrained by city size and consumer 
groups. The development of their newspaper and 
periodicals industry becomes more and more difficult in 
this situation. In the face of such a difficult situation, how 
to develop the traditional newspaper industry in small 
cities in the future, find another way or become a historical 
bubble, which has become a social issue that needs typical 
attention. 
Keywords: New media; Electronic newspapers and 
periodicals; Traditional; Small cities; development 
 
I. REALISTIC DILEMMA: THE IMPACT OF NEW 
MEDIA AND THE LIMITATIONS OF THE 
DEVELOPMENT OF TRADITIONAL 
NEWSPAPERS IN SMALL CITIES 
The concept of new media is put forward relative to the 
conventional media communication mode. To put it 
simply, computers and mobile phones in our daily life are 
covered by new media. In contrast, the basis of the 
widespread and application of new media is the rapid 
development of Internet technology. Traditional 
newspapers and periodicals are issued in paper versions. 
Although they are in line with the public's essential 
reading habits, people increasingly need portable and 
readable media with the development of society. 
Compared with the traditional newspaper industry, new 
media can realize the functions of conventional 
newspapers and periodicals, and on this basis, it is more 
convenient and cheaper. 
At the same time, in most cases, people read newspapers 
to get the latest news. However, traditional newspapers 
and periodicals are limited by their publishing methods, so 
what just happened can only be published the next day at 
the soonest. And new media rely on Internet technology, 
what just happened can be seen on the Internet after a 
minute. The new press has wholly defeated the traditional 
media in the timeliness of news. As a result, more and 
more users choose to use new media to read the 
information, directly impacting traditional newspapers 
and periodicals. A small city's size is characterized by 
"small, " and a city's size now determines the number of 
consumer groups. Therefore, the development of the 
traditional newspaper industry in a small town is in great 
difficulty for two reasons, making its development 
situation precarious. 
According to the past decades' relevant data, the 

newspaper industry is the media with the broadest 
coverage in China and even in the world. It is also one of 
the main ways people get news and other information in 
their daily lives. From the point of view of the distribution 
category of newspapers and periodicals in China, it covers 
almost all aspects of people's lives, from national affairs 
to trivial life. The rapid development of new media has 
dealt a devastating blow to many large newspapers and 
periodicals worldwide, while traditional newspapers and 
magazines in small cities are shrinking due to their 
characteristics and limitations. 
Ⅱ. STRATEGIC CHOICE: UNDER THE IMPACT 
OF NEW MEDIA, GO UPSTREAM OR 
DOWNSTREAM 
1. Go upstream or downstream? 
It is an indisputable fact that the impact of new media on 
the traditional newspaper industry is strong, and the same 
is true of some newspapers in small cities. Going 
downstream or upstream is the question facing 
newspapers in small towns. If the choice is to go 
downstream, it is usually one of two things: shrinking 
print in the face of a shrinking market or declaring 
bankruptcy. But even in such a bad situation, many 
newspaper and periodical enterprises in small cities are 
trying to insist on going against the current, hoping to 
promote their development through their reform and 
changes in the external environment. 
2. There are many obstacles against the current. 
Chinese newspaper industry gradually and the new media 
in the process of adaptation seem to see the renewal of the 
traditional newspaper.  
Capital is the basis of the operation of all enterprises. 
Transformation is the only way for the newspaper industry 
in small cities to "go upstream." Still, the premise of 
change is that a large amount of capital is needed. The lack 
of money has become an important factor hindering the 
newspaper industry's development in small cities. The 
newspaper industry in small towns is generally small in 
scale, and the number of employees is also minimal 
compared with large newspaper groups. In connecting 
with new media, no matter it is to increase advertising or 
expand the scale and promote mobile terminal APP, a large 
amount of capital is needed. The government may favor 
some local newspapers and periodicals, but on the whole, 
they are still a drop in the bucket and have a long way to 
go. 
The lack of public attention is also one of the obstacles to 
the development of traditional newspapers. Due to the 
continuous development of new media, mainly 
smartphones and portable tablet computers, almost every 
person has a mobile phone. Although tablet computers' 
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coverage is not as comprehensive as that of smartphones, 
its market share is still considerable. In this situation, even 
if people do not download and install the unique 
newspaper APP, they can also directly search the web 
through the browser. So, leading to the public gradually 
breeds a mentality that mobile phones can replace the 
traditional newspaper. The fact that many newspapers in 
smaller cities have limited reputations, coupled with the 
general public's consumer psychology, makes 
conventional newspapers' transformation look far off. 
Ⅲ. LOOKING TO THE FUTURE: INTEGRATION 
DEVELOPMENT UNDER THE PREMISE OF 
MAVERICK 
In the era of big data, new media has many advantages 
over traditional newspapers and periodicals, but the 
"credibility" of conventional newspapers and magazines 
is something that many new media do not have. In the face 
of complex online news content, reports of the same event 
given by different media will impact the direction of 
public opinion of the whole society. According to the 
current general survey, most people think that traditional 
newspapers' credibility is relatively high compared to 
network media. From this point of view, newspapers that 
adhere to professional ethics and ensure public credibility 
will indeed survive The Times' tide. A newspaper in a 
small city focuses on what is happening in the town. As 
long as these newspapers clearly state the facts, they can 
create an excellent moral image among urban residents 
and increase the social support for their newspapers. 
To ensure its credibility and establish the right brand 
image are the basis for developing traditional newspapers 
in small cities. But only this point, or challenging to attract 
more consumer groups. Whether traditional newspapers 
or electronic newspapers under new media, public 
attention is always on "content." Traditional newspapers 
and periodicals in small cities generally focus on local 
news. To better develop in the era of new media, 

newspapers, and journals can be appropriately enriched, 
and unique columns added to attract public attention. 
Reforming the rigid news presentation mode is also one 
way for the transformation and development of traditional 
newspapers. In the past, China had special requirements 
on the format of news presentations. However, with new 
media development, various Internet and fashion terms 
also appear in news content. Even some official news will 
adopt some lifestyle and humorous language to enhance 
the public's news cognition. Most of the newspapers in 
small cities are targeted at local native residents. Some 
local languages or dialects can be used in the news 
presentation to increase the language's vividness and 
comedy and make people feel intimate while stating the 
news's primary content. 
Under the impact of new media, the development of the 
traditional newspaper industry in small cities appears to be 
in jeopardy, and how to transform has become an urgent 
problem. It can combine the conventional newspaper 
industry with the new media, absorb new media's 
development experience based on adhering to its 
principles, and the integrated development will become 
the traditional newspaper industry's development theme. I 
believe that as long as it seriously studies, finds out the 
countermeasures, the development of the legal newspaper 
industry is still full of hope. 
 
REFERENCES 
[1] Teng Shu. The development path of integrating 
traditional press and new media technology, China 
Publishing Journal, 2011, 14. 
[2] Hou Chaorui. Research on the Integrated Development 
Strategy of Traditional Newspaper Industry and New 
Media -- Taking Sichuan DJ Newspaper Group as an 
Example, Journal of Sichuan Normal University, 2017, 10. 
 

 
 
  

javascript:;
javascript:;
javascript:;


122  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 

Design and Implementation of College 
Dormitory Management System 

 
Ye Hai-Qin, Wang Yi-Ke, Chen-Ying, Liao-Li 
School of Computer Science and Technology, Zhoukou Normal University, 466000 Zhoukou, Henan, China 
 
Abstract: In order to quickly and efficiently manage the 
related affairs of college students' dormitories, this system 
is designed and implemented. This system is designed and 
developed with PHP technology and MySQL database, 
which is divided into three modules: dormitory 
administrator module, student module and counselor 
module. The dormitory administrator module mainly has 
the functions of student information management, 
dormitory information management, violation of 
discipline information management, dealing with 
students' application for change of dormitory, 
announcement information management and activity 
information management. The student module mainly has 
the functions of applying for change of dormitory, 
applying for leave and submitting opinions. The counselor 
module has the function of dealing with students' 
application for leave. The interface of the system is simple 
and easy to operate, which simplifies the work of the 
dormitory administrator to a certain extent and facilitates 
the teachers and students. 
Key Words: Dormitory Management System; PHP; 
MySQL; System Development; College Students 
 
1 INTRODUCTION 
With the development of information technology, 
computers have been widely used in various fields of 
social daily life. In order to better adapt to the current 
situation, people's management mode of information 
system has also changed and realized paperless 
management. At present, China's higher education system 
is still in the process of continuous reform and innovation. 
With the prosperity and vigorous development of China's 
higher education, the scale of students is also expanding, 
and all kinds of information about students is also 
doubling, including a series of information about students' 
dormitories. It can be imagined that the dormitory 
management of colleges and universities has become a 
practical problem in front of people. Therefore, for 
colleges and universities, it is very necessary to design an 
appropriate college student dormitory management 
system to improve the work efficiency of school 
dormitory management. 
1.1 Research purpose and significance 
With the popularization and use of computers, the current 
management has realized paperless and information. The 
college student dormitory management system adopts 
computerized management and humanized operation, 
which provides convenience for administrators and 
students. According to the current domestic research, the 
college student dormitory management system still has a 
single function, which is mainly reflected in: it can only 

provide general student accommodation information and 
can not provide the business processing function of daily 
dormitory management. In addition to providing basic 
student accommodation information, the college student 
dormitory management system can also add the functions 
of dormitory property maintenance management, student 
discipline violation information management and activity 
announcement information management, so as to meet the 
needs of dormitory management in daily life. According 
to the different roles, students and dormitory 
administrators are given different rights and obligations, 
which greatly improves the work efficiency of college 
student dormitory management organization to a certain 
extent. It is convenient for the dormitory administrator to 
fully and timely understand the accommodation 
information of each student. Students can enjoy more 
high-quality and comprehensive services and get all kinds 
of information about the dormitory in time. 
1.2 Research status 
At present, most of the existing college student dormitory 
management systems in China have not been improved 
and developed to a great extent, and their functional 
development is not very comprehensive. The function of 
most college student dormitory management systems in 
China is relatively single, which is only limited to the 
basic information such as students' personal information, 
health information and accommodation. Moreover, 
because the actual situation of domestic colleges and 
universities is not exactly the same, the student dormitory 
management system has not been fully popularized and 
the development is relatively slow. However, after many 
domestic colleges and universities have adopted the 
dormitory management system, the dormitory managers 
are obviously more efficient in dormitory management, 
and their work is more precise and accurate, which has 
achieved good results. 
2 INTRODUCTION OF RELATED 
TECHNOLOGIES 
2.1 Introduction to PHP programming language 
Now PHP is basically used to develop dynamic web pages. 
It is open source, rich in content, easy to learn and use. 
The syntax of PHP mixes the syntax of many languages, 
brings together the syntax advantages of C / Java / Perl, 
and adds its own characteristics to form its unique syntax. 
PHP file can contain HTML, CSS, text and PHP code. It 
has good cross-platform compatibility and can run on 
various platforms, such as Windows system and 
UNIX/Linux system. It has a wide range of practicability.  
2.2 Introduction to MySQL database 
MySQL is a relational database management system. It is 
small in size, fast in speed, convenient in operation and 
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low in cost. MySQL can run in many operating systems 
and supports multiple languages. Many small and 
medium-sized websites or systems will choose MySQL 
database to use and manage easily. In the Windows 
operating system, if the college student dormitory 
management system selects MySQL database and uses 
php as the programming language, it is the best choice to 
achieve high performance and low cost. 
3 ANALYSIS AND DESIGN OF THE SYSTEM 
3.1 Analysis of functional requirements  
College student dormitory management system is 
developed for the management of dormitory related affairs. 
It has three types of user permissions: students, counselors 
and dormitory administrators. They have different 
permissions and responsibilities, and have better 
interaction and security in system operation. The system 
requirements are analyzed from the perspectives of 
students, dormitory administrators and counselors. 
Students have the right to view and apply for various 
information, including viewing discipline violation 
information, applying for dormitory maintenance, 
applying for leave, applying for dormitory exchange, 
viewing announcements, viewing activities, submitting 
opinions, etc. 
The dormitory administrator is responsible for managing 
the student information and dormitory information and 
can add, modify and delete them. The student information 
can also be searched. It can also process the maintenance 
information and accommodation change information 
applied by students, in still can publish all kinds of 
information and activities, view and delete the opinions 
submitted by students, and adopt constructive opinions. 
Counselors can review and view the leave application 
information of students within their jurisdiction, as well as 
the discipline violation information and accommodation 
change information of students. 
3.2 Design of the database 
3.2.1 Design of database conceptual structure 
The system mainly includes student entity, dormitory 
administrator entity, activity entity and other database 
entities. According to the relationship between various 
entities, the E-R diagram in the database design stage is 
obtained. 
3.2.2 Design of database logical structure 
According to the E-R diagram obtained from the 
requirements analysis, the entities and attributes in the 
diagram are transformed into a relational model. The 
specific description is as follows: 
Student (student id, student number, password, name, 
class id, gender) 
Dormitory administrator (dormitory administrator id, 
account number, password, name, gender, contact 
information) 
Counselor (counselor id, account number, password, 
name, gender) 
Activity (activity id, release time, activity content, activity 
title, dormitory administrator id) 
Leave (leave id, start time, return time, reason, student id, 
counselor review) 

Accommodation change (accommodation change id, 
application time, reason, dormitory administrator's reply, 
student id, target dormitory id) 
3.2.3 Design of database physical structure 
The database name of college student dormitory 
management system is "DB"_ Dorm ", which involves 
tables such as dormitory administrator table(t_admin), 
student table(t_student), counselor table(t_teacher), class 
information table(t_class) dormitory information 
table(t_dorm), activity information table(t_exercise), 
opinion information table(t_objection), announcement 
information table(t_proclamation), dormitory 
maintenance information table(t_dorm_maintain), student 
discipline violation information table(t_student_violation), 
student accommodation table(t_student_dorm), student 
accommodation information 
table(t_student_dorm_exchange) and student leave 
information table(t_student_leave), etc. The structure of 
individual tables are shown below. 
 (1) Dormitory administrator table (t_admin) as shown in 
table 1. 
Table 1 dormitory administrator table (t_admin) 

field data 
type 

length Empty Primary 
key 

remarks 

id int 11 no yes Dormitory 
administrator 
No 

account varchar 50 no  account 
pwd varchar 50 no  password 
name varchar 50 no  full name 
sex varchar 50 no  Gender 
tel varchar 50 no  contact 

information 
 (2) Student discipline violation information table 
(t_student_violation) is shown in table 2. 
Table 2 student discipline violation information 
(t_student_violation) 

field data type length Empty Primary 
key 

remarks 

id int 11 no yes Discipline 
violation 
number 

student_ 
id 

varchar 50 no  Student 
number 

date datetime  no  date 
detail varchar 255 no  Reasons 

for 
violation 
of 
discipline 

 (3) Dormitory maintenance information table 
(t_dorm_maintain) as shown in table 3. 
Table 3 dormitory maintenance information 
(t_dorm_maintain) 

field data 
type 

length Empty Primary 
key 

remarks 

id int 11 no yes Service 
number 

dorm_ 
id 

int 11 no  Dormitory 
No 

date datetime  no  date 
request varchar 255 no  Maintenance 

reason 
admin_ 
response 

varchar 255 no  Dormitory 
administrator 
reply 
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 (4) Announcement information table (t_proclamation) as 
shown in table 4. 
Table 4 announcement information table (t_proclamation)  

field data 
type 

lengt
h 

Empt
y 

Primar
y key 

remarks 

id int 11 no yes Announcemen
t id 

date datetim
e 

 no  date 

content varchar 255 no  Announcemen
t content 

title varchar 255 no  Announcemen
t title 

admin
_ id 

int 11 no  Dormitory 
administrator 
id 

4 REALIZATION OF MAIN FUNCTIONS OF THE 
SYSTEM 
4.1 User login 
After the user enters the login interface, enters the 
corresponding login information and clicks the login 
button. The system performs the following processing: 
① The type of "student" is selected by default for the 
user type. Users enter the account and password in the 
login interface. If the input box is empty and you click 
"login" button, you will be prompted with "please fill in 
this field". 
②  When the account and password are not empty, in 
login.php, the background obtains the user's account, 
password and user type by post and starts verification. If 
the user type does not match the account and password, or 
the account does not exist or the password is incorrect, you 
will be prompted with "the account or password you 
entered is incorrect, please try again". 
③ If "student" is selected for the user type, users enter the 
account and password in the login interface. Only when 
the account and password obtained from the page is 
consistent with the “account” and “pwd” fields of the 
student information table, can you use the select statement 
to obtain the student information from the student 
information table. The student information is saved in the 
system with session, then the system jumps to the student 
interface. At this time, the student user logs in successfully. 
The login operation of counselors and dormitory 
administrators is similar to that of students. 
4.2 Management of discipline violation information 
①  The dormitory administrator enters the discipline 
violation management page and clicks "discipline 
violation registration" button to register the students' 
disciplinary violations. When the "violation registration" 
button is clicked, the trigger of “a” tag is linked to 
violation_add.php and the system jumps to violation_ 
adds_ html.php page. 
②  At this time, on the discipline violation registration 
page, if you want to register the discipline violation 
information of students, you need to search the student 
number firstly to facilitate subsequent registration of 
discipline violation information. Users enter the student 
number in the search box, get the student number in the 
background, and use the select statement to conduct multi 
table joint query. If the student number cannot match the 
student information table, it will display "no student 

found". If the matching is successful, you can query the 
student number and name of the student, and the student's 
discipline violation registration form will be displayed on 
the page. 
③  The dormitory administrator registers and submits, 
and the background obtains the date, discipline violation 
content and student ID. when the entered date is greater 
than the current date, it will prompt "the date you entered 
is incorrect, please re-enter". After the date is verified to 
be correct, the student discipline violation information 
table will execute the insert statement. After the discipline 
violation information in the table is added successfully, it 
will jump back to the discipline violation management 
page. 
④  The dormitory administrator can modify the 
discipline violation information. The dormitory 
administrator clicks the "modify" button to trigger the “a” 
tag to link to the violation_edit.php and the system jumps 
to violation_edit_html.php page, the background uses the 
select statement to conduct multi table joint query through 
the obtained discipline violation ID, and displays the 
student number, name, date, discipline violation reason 
and other information in the page input box. The 
dormitory administrator can only modify the “value” 
value in the date and discipline violation reason input box. 
After submitting the form, the background uses the post 
method to obtain the discipline violation ID, date and 
discipline violation reason. After the date is correct, the 
system updates the values in the “date” and “detail” fields 
in the student violation information table. After the update 
is successful, the system returns violation_html.php page, 
you can see that the data has been updated. 
⑤ The dormitory administrator can delete the discipline 
violation information, click the "delete" button, trigger the 
checkDelete () method, and pop up the prompt box of "are 
you sure to delete this discipline violation record of the 
student?". After confirmation, deletion will be executed in 
the student discipline violation information table, and the 
data will be deleted successfully. 
4.3 Management of students’ information 
① In the student management page, in the background, 
multiple tables are queried using the SELECT statement, 
and t_student_dorm, t_dorm, t_student, and t_class are 
connected to query information about students. The 
student information is displayed in the page list. 
② In the list, the dormitory administrator can click on a 
student number column, and the “a” tag will be triggered 
to link to student_detail.php. The obtained student id will 
be passed to the background, and the select joint query 
statement will be used to obtain the basic student 
information from the joint table. 
③  The dormitory administrator can click the "search 
students" button to jump to select_student_html.php page, 
enter the student number in the search box, get the student 
number in get method from the background, and use the 
SELECT statement to perform multi-table joint query. If 
the student id cannot match the “account” field in the 
student information table, it will display "no student 
found". If the matching is successful, the student id, name, 
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class, dormitory and other information of the student can 
be queried. 
④  When the dormitory administrator clicks the "add 
student" button, the “a” tag will be triggered to link to the 
student_add_html.php and the student_add_html.php 
page is displayed.. At this time, the page displays the 
information to be filled in, including name, student 
number and other information. The dormitory 
administrator submits the form, and the background uses 
POST method to obtain the student id, student number, 
gender, class and other fields, and then starts verification. 
⑤  The first step is verification. If any input box is 
empty, the system will prompt "Empty input box, please 
fill in again!" . In the second verification, if none is empty, 
the obtained student id will be compared with the 
"account" field in the student information table. If the 
student id is the same, the prompt "This student ID already 
exists, please check whether the input is correct" is 
displayed. The third step is to verify whether the obtained 
dormitory block and dormitory house id are empty in the 
dormitory information table. If they are empty, "This 
dormitory does not exist, please choose another 
dormitory" will be displayed. The fourth step is to verify 
that only when the sex of the student is the same as the 
"sex" field in the dormitory information table, the insert 
statement can be executed in the student information table 
to add a new student data. Then, query the last id just 
inserted into the student information table, and execute the 
insert statement again. After successfully adding a piece 
of data in the student accommodation table, the system 
jumps back to the student management page. 
⑥ Dormitory administrators can edit student 
information. The dormitory administrator clicks the "edit" 
button to trigger the “a” tag to link to the 
student_edit_html.php and the student_edit_html.php 
page is displayed. The background uses the select 
statement to conduct multi-table joint query using the 
obtained student id, and displays the name, student 
number, gender, class, dormitory and other information in 
the page input box. The dormitory administrator can 
modify the value of any box. After submitting the form, 
the background uses post method to obtain the student's 
name, student id, gender, class, dormitory and other 
information. Check whether the dormitory exists by 
obtaining dormitory block and dormitory house id. Only 
after the dormitory exists, the student gender is verified to 
be consistent with the “sex” field of the dormitory 
information table. When the fields are consistent, update 
the account, name, class_id and sex fields of the student 
information and dorm_id, supervisor fields of the student 
accommodation table. After the update is successful, the 
system returns student_information_html.php page, you 
can see that the data has been updated. 
⑦  The dormitory administrator can delete the student 
information by clicking the "delete" button, triggering the 
checkDelete() method, and the "Are you sure to delete?” 
is popped up. After confirmation, deletion operation will 
be performed according to the obtained student id, then 
the data of student information table and student 
accommodation table is successfully deleted. 

4.4 Processing student accommodation change 
applications 
①  The dormitory administrator clicks the reply box 
under the status bar to trigger the “a” tag to link to 
exchange_detail_html.php page, the exchange id is 
obtained by post in the background, and the student 
exchange information is obtained by the select joint query 
statement, including the application date, current 
dormitory, target dormitory and application reason, which 
are displayed one by one in the page. 
②  In the page of student accommodation change 
application, the dormitory administrator can "move to the 
target dormitory with one click" and reply to the 
application. If the reply box is empty, "The reply box 
cannot be empty" is displayed. If it does not pass, please 
reply "no" in the reply box and submit the "publish reply" 
button. The background will receive the dormitory 
exchange id and dormitory administrator's reply, and 
update the information in the student dormitory change 
application form. 
③ If it is approved, click "move to the target dormitory 
with one click" button directly, trigger the checkExchange 
() method, and pop up "Are you sure you want to move 
this student to the target dormitory?" prompt box. After 
confirmation, update the dormitory id of the student 
accommodation table, and set the "supervisor" field of the 
student accommodation table to "no", and then post a 
reply of "approved". After submitting the form, "Reply 
successfully" will be displayed. Then click the "back" 
button to return to the previous page, which is the list of 
accommodation requests. 
④ In the accommodation change application page, if the 
dormitory administrator does not review and reply, the 
status field of accommodation exchange information will 
show "no reply", and you can perform the above steps ① 
and ②. If the dormitory administrator fails to pass the 
review, it will display "replied:" and the content that the 
dormitory administrator fails to pass the reply. If the 
dormitory management is approved, it will be displayed 
"Replied:" and the content approved by the dormitory 
administrator. 
4.5 Students ask for leave 
① Students enter the leave page and click the "Request 
for leave" button to trigger the "a" tag to link to 
leave_add.php and jump to leave_add_html.php page. 
② At this time, in the leave application page, if the input 
boxes of start time, return time and leave reason are empty, 
the "please fill in this field" message will be displayed. If 
they are not empty, the background will use post method 
to obtain the start time, return time and leave reason from 
the page. When the start time is less than the current time, 
the message "Start time should be greater than the current 
time" is displayed. When the back to school time is less 
than or equal to the start time, the message "Back to school 
time should be greater than the start time" will be 
displayed. Only when the start time is greater than the 
current time and the back to school time is greater than the 
start time, can the insert operation be performed in the 
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student leave information table to add a leave information 
and return to the leave page after adding successfully. 
③  When the leave page is loaded, execute the if 
statement to obtain the teacher_response field approved 
by the counselor in the student leave information table. if 
the counselor is not approved, "not approved" will be 
displayed. If the counselor disagrees with the review, it 
will display "invalid". If the counselor reviews and 
approves, the return time is longer than the current time 
within the validity period, "valid" will be displayed. If the 
return time is less than the current time within the validity 
period, "expired" will be displayed. 
5 CONCLUSION 
The system starts with three types of user objects: 
dormitory administrators, students and counselors, and 
integrates discipline violation information management, 
student information management, dormitory information 
management, announcement information management, 
opinion information management and activity information 
management. Each client is interconnected and integrated. 
The system has simple interface and simple operation, 
which is convenient for counselors, dormitory 
administrators and students to operate, and facilitates life 
and work to some extent. However, the system is not 
particularly perfect, many functions have not been added, 
for example, dormitory administrators can import and 
delete student information in batches, students can choose 
the dormitory they want according to hobbies, living 
habits and other factors, which need to be studied and 
improved. 
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Abstract: Animation is one of the most important art forms 
of film and television at the present stage. It has a high 
aesthetic value and is one of the important communication 
channels of cultural output of various countries. Chinese 
animation has also occupied a place in international 
animation. Once the traditional aesthetic elements and 
modern science and technology perfect fusion, creating a 
brilliant. This paper discusses the inheritance of traditional 
aesthetic thought in the content creation of Chinese 
cartoon and the innovation of artistic form. 
Key words: Chinese cartoon; Traditional aesthetic 
elements; Application; innovation 
 
1. CONFUCIANISM, WHICH CONTAINS THE TAO, 
HAS BEEN PASSED DOWN IN CHINESE 
CULTURE 
As a cultural product, under the influence of Chinese 
Confucian culture, animation cannot only exist as a form 
of entertainment, but must have social and moral functions. 
Excellent animation affects the audience's value 
orientation, moral concept, aesthetic taste and life style, 
and has a significant role in educating the public. In the 
early period, Confucianism and Taoism were the main 
themes, and the traditional aesthetic concepts of 
benevolence, resistance to power, and retribution for good 
and evil were integrated into the folk themes, which subtly 
enlightened the audience. And the early animation is 
mainly based on Chinese classical fairy tales, known, 
there is a broad audience; Character lines are not many, 
not just preaching; Through the complete plot, vivid 
pictures conveyed the meaning, has certain educational 
significance to the public. For example, in Nezha's Battle 
against the divine, imperial and paternal rights, Nezha 
killed the dragon son, rebelled against the Dragon King, 
and eviscated the bones to return to his relatives. The spirit 
of revolution and resistance in "Uproar in Heaven" is 
manifested by the Monkey King's challenge to the order 
of heaven. "Little Tadpole Looking for His Mother" 
explains the relationship between tadpole and frog, which 
is vivid and convenient for children to learn. At the same 
time, it conveys the aesthetic concept of "the existence of 
the non-existence, the change of the virtual and the real, 
and the circulation of black and white" in Chinese ink 
painting. At that time, the older generation of Chinese 
animation production team not only made animation, but 
also told Chinese stories in Chinese form. Taking 
animation as a way to convey ideas, it was the 
responsibility and mission of that generation of 
intellectuals to carry the dao with literature and art. 
2. ZEN INK PAINTING ARTISTIC CONCEPTION 
IS PRESENTED IN CHINESE CARTOON 

If the national style of American animation is loveliness 
and joy, the national style of Japanese animation is sorrow 
and shiftiness. Then, the national style of Chinese 
animation is the Zen meaning of leaving something blank 
and forgetting everything. Leaving white space is a 
common technique in ink painting. Zen is the artistic 
conception conveyed in the picture. Therefore, whether it 
is ink painting or the artistic conception presented by ink 
painting, the clever application of them to Chinese cartoon 
is the embodiment of the buddhist Zen thought. Artistic 
conception beauty is the soul of poetry and landscape 
painting. However, the beauty of artistic conception has 
already gone beyond the scope of poetry and ink Chinese 
painting, infiltrated into all fields of art, and has been 
widely used in prose, drama, film, music and other arts, 
and has produced a magical effect. "Landscape" is known 
as the swan song of ink animation, light and elegant, 
virtual and real combination. It perfectly presents the 
artistic conception of ink animation. The ink animation 
has no outline line. The ink is naturally dyed on the rice 
paper, which is full of romantic poetry. Scenes are 
excellent ink paintings, showing the aesthetic 
characteristics of Chinese painting, such as distance, 
shade, deficiency and reality, and movement, which are in 
line with the aesthetic psychology of Chinese people. 
There is no dialogue in the whole story, but the music of 
the musical instrument is used throughout the whole story. 
At the same time, the sound of bamboo flute, the sound of 
water, the sound of wind, and the sound of animals are 
complemented by the sound of the musical instrument, 
mountains, eagles and snow. Through the change of 
scenes, the story describes the meeting, knowing and 
parting of an old man and a young man who are both 
teacher and student and sound. The image in the picture 
has a strong implication. After the appearance of the image, 
there is no need to say a lot of language, so people will be 
immersed in the natural image. This is the core thought of 
Taoism, which is to follow nature and integrate nature and 
man. The guqin, the landscape, the young and the old are 
all the images presented in the ink painting. The 
combination of the images of each ink painting constitutes 
a complete artistic conception, which is memorable. 
Architecture is frozen music and silent history. The art of 
ancient Chinese architecture integrates the Taoist aesthetic 
concept of "unity of nature and man", and the 
indispensable architecture in Chinese cartoon also partly 
draws lessons from ancient Chinese architectural forms. 
Traditional architecture is fertile ground for the creation 
and development of Chinese cartoon. Ancient Chinese 
buildings pay attention to the beauty of form and harmony 
with the surrounding environment, that is, the unity of 
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man and nature. For example, there are pavilions, terraces, 
pavilions and pavilions, willow arch Bridges, mandarin 
duck swimming in the lake under the bridge, and moon 
gates with white walls and stones on the wenzhu lake. 
These include the aesthetic concepts of humanity and 
nature, and combine the architectural beauty, natural 
beauty and humanistic beauty. There are also horse-head 
walls that rise out of the edge of the house in ancient 
architecture, which combine architectural aesthetics with 
fire prevention. Although the white Snake Origin is a new 
version of the white snake story, it still quotes the classic 
image of the Broken Bridge in west Lake, a one-hole stone 
arch bridge. In fact, in recent years, the architecture in 
Chinese cartoon is only for the development of the story, 
so the story is emphasized rather than the form, and the 
form of ancient architecture is mixed, which is mostly 
reflected in some typical architectural styles. If it is an 
ancient scene, the typical types of Ancient Chinese 
architecture will appear: Palace, altar temple, tomb, Taoist 
view, garden forest, bridge beam and so on. Of course, this 
is not the case for all Chinese cartoons. Some of the 
buildings in Chinese cartoons are real scenes of the 
surviving buildings with strong ethnic characteristics, 
which plays a dual role in promoting traditional 
architecture and animation. The residential buildings in 
Big Fish and Begonia were actually shot in The Earth 
buildings in Yongding, Fujian province, which not only 
attracted a large number of people who knew about the 
earth buildings to watch the animation, but also attracted 
the attention of the people who watched the animation to 
the earth buildings. However, as long as the traditional 
aesthetic elements in the ancient buildings are well 
grasped and the practical application is learned, no matter 
it is mixed or secondary creation, the novel effect will be 
presented. 
The father-son story of Nazha and Li Jing has been widely 
circulated through folklore, novels, TV dramas, 
animations and dramas, and is well known to the public. 
Take the early success of Nazha and the recently released 
Nezha, for example. First of all, the characters portrayed 
in Nezha are closer to the characters in traditional myths. 
For example, Li Jing, he almost completely embodies the 
characteristics of a part of the feudal leaders, especially to 
the outside, succumbing to the power; At home, he is very 
autocratic and does not dare to break the existing rules. 
When Nezha was born, he thought nezha was a monster 
and cut him with his sword. After taiyi accepted Nezha as 
his disciple, Li Jing almost ignored nezha. After Nezha 
explained the reason for killing the third prince of the 

Dragon King, he said indiscriminately, "Oh, no! How dare 
you hurt the dragon of the God!" And demanded that 
Nezha make amends to the Dragon King. Li Jing always 
called the Dragon King the Dragon Lord. He 
subconsciously felt that he was a minister and was bound 
by the traditional concept of king and minister, so that 
when the four dragons were in trouble with Shuiyan And 
Chentangguan, his first reaction was not to resist but to 
blame all the faults on Nezha. Finally, he forced Nezha to 
death by using his status as his father. He was a loyal 
supporter of the feudal idea that "the emperor must die and 
the minister must die, and the father must die and the son 
must die". This is the traditional image of Li Jing, which 
is also the modern people can not understand and has been 
criticized. However, Nezha's Demon Child Falls into the 
World deconstructs and reconstructs the image of Li Jing, 
and integrates modern concepts into it. If you look closely 
at Li Jing and His wife, they show a traditional strict father 
and a loving mother, but inside they are full of 
understanding and communication. Li Jing is silent, but 
always shoulder the responsibility of husband and father 
at the critical moment. Knowing that his son is a magic 
pill, he first comforts his wife and then goes to find a way 
to save Nezha. Knowing that there is no other way except 
for the death of his blood relatives, he has decided to die 
for Nezha, but he says nothing, silently accompanying his 
wife and Nezha and accompanying Nezha in mischief. He 
tries to understand Nezha's heart, respects and trusts nezha, 
and rewards and punishments clearly. He will help Nezha 
to prove his innocence when he has done something good 
but was wronged by others. He will beg others to attend 
nezha's birthday party to keep Nezha happy and carefully 
maintain Nezha's self-esteem. He encouraged which zha 
not to care about other people's opinion, never give up. 
Throughout the passage, his image is just right. He is a 
typical Chinese father, with great and deep love flowing 
under the stern exterior, he will not speak love frankly, but 
all his actions are for Nezha. He easily reminds us of our 
own father, there is a sense of connection. 
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Abstract: Since the 70s, there was a group of historians 
that began to pay the extra attentions to the history from 
below, including David Vincent’s study on autobiography 
and Thompson- Vigne’s oral history project. But most of 
these studies tend to deal with the domestic issues, such as 
class conscience, family life, etc. In the new millennium, 
when the study on de-colonization, inspired by Edward 
Said’s theory of cultural imperialism, gained increasing 
popularity, more historians devoted to write an 
international history instead. This paper aims combining 
the two approaches together and intends to reveal the 
connection between the British imperial enterprise- a 
global project- and the English working class’s 
autobiography- a history from below; to see how cultural 
imperialism pervaded in the elementary education that 
was widely established since the Foster Elementary 
Education Act in 1870. And to see if the spreading 
elementary education truly turned workers to imperialists.  
Keywords: Imperialism; English Working Class; Cultural 
Experiences; Elementary Education  
 
1. INTRODUCTION 
What defined an English working class in the 19th 
century? Or, if any, what would be the general experience 
of the English workers at the time? In his The Making of 
the English Working Class, Edward Thompson argued 
that a class is defined by its ‘historical relationship’ – 
instead of purely economic similarities, for example, as 
seen in income tables, it is the collective memory and the 
cultural experience that brings a ‘class’ into its existence. 
Although Thompson has provided a compressive and 
inspiring narrative that covered wide-ranged topics from 
English liberal traditions to various social organizations in 
the wave of the rapid industrialization, there is still a key 
issue unexplained: in the “Long 19th century” of Britain, 
the enterprise of imperial expansion simply grew too vast 
to be unseen. One would think that such a global 
connection could make up another “historical 
relationship” among the British, which paralleled the set 
of domestic experience. 
2. SOURCES AND METHODOLOGY  
In his The Absent-minded Imperialists, Bernard Porter 
examined sources from multiple social layers and argued 
that most British were not “imperialist” at least until the 
1880s. One section of his argument was centered around 
state education. Porter suggested that even geography 
classes – arguably the easiest subject to be linked with 
imperialism if one wishes – were ineffective of turning 
workers to imperialists.  

This paper supports the above argument with additional 
evidence, especially from Education for the Poor in 19th 
century England. I will be examining reports from 
Victorian educational institutions including the British 
and Foreign School Society and the National Society for 
Promoting the Education of the Poor; as well as the 
autobiographies and memoirs written by workers 
themselves. This highly synthetical methodology 
combining sources from different social layers aims to 
depict the “cultural synchronization” happening to the 
workers that were simultaneously exposed to different 
structures. This would also be a “history from below” that 
narrates the circumstances or miseries of workers. After 
all, any class experience should not be closed or limited to 
one narrow perspective; but should rather be considered 
elastic and largely subject to its time.  
3. THE DEFINITION OF IMPERIALISM AND 
POSSIBLE RELATIONSHIPS BETWEEN THE 
ENGLISH WORKERS AND IMPERIALISM 
Since Said’s theory of cultural imperialism has evoked 
new orientations in tracking the origins of empire: every 
cultural symbol or ideology can be made some arguable 
connections to imperialism, to give a number of them, 
“militarism, masculinism, zoo-keeping and ‘England’s 
social mission”. However, does Said’s definition of 
cultural imperialism provide us insights in the writing of a 
history from below? - not necessarily.  
In the new millennium, many historians would agree the 
indefinite boundary between English tradition and 
imperialism. It would be reasonable to apply the cultural 
imperialism theory of Said to the prevalent Victorian mid-
class; he has demonstrated much about the orientalism in 
Charles Dickens’s or Charlotte Bronte’s novel. Our 
problem here is, however, can we apply such cultural 
explanation to English workers from the same time 
period? There could be two assumptions: some workers 
would have read bourgeois writers’ work, or they haven’t. 
But neither could be proven from the firsthand 
autobiographies since the autobiographers tended to write 
other issues much more often than making comments on 
literary works. My intention here, however, would be to 
ignore the arbitrary terms and limit the definition of 
imperialism to a definite range: the combination of 
military conquest and making of a subject race. To define 
the connection of workers and imperialism is to see how 
much English workers would approve such concepts. If 
So, how could we examine the connection between the 
workers and cultural imperialism from the time? Or what 
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cultural activity was mostly available to the workers in the 
19th century? - education. 
The increasing exposure of English workers to education 
throughout the century would make our approach 
possible. There was a massive project of implementing 
state elementary education in 19th century Britain. Since 
the introduction of the New Poor Law in 1834, a series of 
major education reforms have been put into the practice; 
before the WWI, the minimum age for children to leave 
school was elevated to 14. We could also observe a trend 
that how education was increasingly becoming the center 
of daily matters that in the latter part of 19th century, the 
heyday of Britain’s imperial expansion, autobiographers 
would write about education in greater length than before. 
It would be interesting to see the connections of the two 
“unrelated literature” from a synchronical perspective, 
how the structures could have brought impacts over the 
workers. Specifically in 19th century Britain, the cultural 
domination of state could allow all English schools or 
other institutions, to reproduce imperial values. In this 
narrative, the following passage will be revealing the 
connection between workers and imperialism.  
Therefore, it could be concluded that the history of 
English education in 19th century could be a history of 
interactions between religious indoctrination and 
scientific knowledge. And in turn, “textbook” was one 
most notable battlefields of the two combating groups. 
One typical example of how some scientific knowledge 
struggled to be integrated into a part of education would 
be the theory of Charles Darwin’s principle of evolution. 
People claimed they won’t teach their children that the 
humankind on Earth was descended from gorillas. Such 
commitment to religion-based education could lead to 
other consequence: religious bias embodied in educator’s 
mind could lead to a systematic misinterpretation to 
another culture in textbook, especially in history and 
geography. Romanism church was often attacked in 
various textbooks and interpreted as a symbol of 
“ignorance”. Thomas Tate compared Mary Queen of 
Scotland and Queen Victoria, two rulers from completely 
different time, to draw the contrast between England’s 
liberal prosperity and, Scotland’s despotism and 
intolerance. The case of misinterpretation was not limited 
to religious matters; Prussia, a protestant country, was too 
used by the educators as the “antithesis" of England, the 
symbol of every deficit in education, militarism, 
intolerance, despotism, etc.  
In a broad sense, the educators seemed to have very 
limited understanding to the world: they were not 
systematically analyzing the world but rather their 
subjective cultural biases, including religion, would 
contributed the most part. Fitting into the definition of 
imperialism, however, it would be reluctant to define such 

unscientific descriptions as “orientalism”; to Said, the 
great presupposition to the success of spreading 
imperialism would be its scientificity and rationality. 
Without scientific and systematical orientalist knowledge, 
it would be doubtful if imperialism could leave impacts on 
the working class students. To further examine the 
influence, it would be necessary to look at the classroom 
experience of the working class students.  
4. CONCLUSION  
This passage examines the connection between working 
class and imperialism through the spreading of elementary 
education. Nevertheless, there was limited evidence to 
show they had neither positive, nor negative correlation. 
The primary reason would be, as suggested earlier, the 
structural inequality that kept workers out of the imperial 
project completely. In this case, with limited evidence or 
correlation presented, it seems reluctant to draw a 
conclusion quickly. The repetitive class contents, harsh 
schooling environment and teachers, the structures failed 
to give students' initiative in learning such "imperial" 
knowledge, nor provided them reinforcements in 
transferring the knowledge. Nevertheless, having a such 
inflexible and harsh mode, education was still considered 
an important way for working-class students to boost their 
social status and gain their respectability. As a result, 
students would be “forced” to dive into learning. Some 
leaped to mid-class with their talents and hard work like 
how Jane Mitchell could become a university lecturer; 
perhaps they could become imperialists in the later part of 
life.  
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Abstract: Aiming at the problems of small shape, high 
density and difficult segmentation of sprouts in picking 
high-quality tea sprouts. An improved PSO-SVM 
algorithm was proposed for the segmentation of high-
density tea sprouts. This method optimizes the penalty 
factor parameter c and kernel function parameter g in the 
support vector machine (SVM) through the improved 
particle swarm optimization (PSO), so as to obtain a better 
segmentation effect. The improvement of PSO algorithm 
is to dynamically evaluate the inertia weight in the particle 
iteration process to obtain the best optimization effect. 
During the experiment, ten features, including six color 
features and four texture features, were extracted through 
the analysis of the tea images. Four main features were 
determined by principal component analysis (PCA) for tea 
sprouts images segmentation. Compared with the 
traditional SVM algorithm, the experimental results show 
that this method improves the segmentation accuracy by 
more than 1% and the processing speed by more than 40%. 
Keywords: Tea Picking; PSO-SVM; Image Segmentation; 
PCA 
 
1. INTRODUCTION 
The high-quality tea sprouts are the raw materials of top-
grade tea products. Since the requirements on the quality 
of tea sprouts and the integrity of tea leaves are very high, 
the high-quality tea picking still remains in the manual 
stage. Especially for the spring tea whose leaves are small 
and dense, tea farmers need to be particularly careful in 
the process of picking. Aiming to improve the efficiency 
of tea picking, automatic tea picking has attracted a lot of 
attention in recent years. At present, researchers have 
designed different types of tea picking equipment(Xiong 
et al., 2010; Chen et al., 2015; Thangavel and Murthi, 
2017) and proposed the quality classification and pest 
detection approaches(Selim et al., 2018). Among all the 
researches, the identification of tea sprouts is the key, 
where the color features are mainly utilized as the 
threshold to realize the segmentation of sprouts 
images(Wang, 2011; Wu et al., 2013; Wu et al., 2015; 
Zhang and Lv, 2016). However, this method is less robust 
to the natural environment. 
With the rapid development of artificial intelligence 
theory, the image processing based on neural network and 
deep learning algorithms, etc. has become more and more 
extensive(Du et al., 2016; Tang et al., 2017; Andreas and 
Francesc, 2018; Zhang et al., 2018; Chen and Chen, 2020). 
However, most of the algorithms are based on massive 
data. The processing effect is often poor when the number 

of samples are small. Statistical learning theory is a 
unified framework that is especially established to solve 
the problem of small samples. Support vector 
machine(SVM)(Brown et al., 2000; Long et al., 2016; 
Abozar et al., 2019; Mei et al., 2020) is developed under 
this framework. SVM can effectively solve the problem of 
less samples in the process of image segmentation. It 
adopts the principle of structural risk minimization to 
effectively avoid the problem of overfitting, which 
improves the image segmentation quality. However, the 
parameter selection of SVM, especially the determination 
and optimization of the penalty factor and the kernel 
function parameter, has a great influence on the final 
image segmentation result. Thus, various algorithms were 
proposed to optimize the penalty factor and kernel 
function parameter of SVM(Wang et al., 2003; 
Cherkassky and Ma, 2004; Liu and Tang, 2014; Ma et al., 
2018; Sun et al., 2018; Li et al., 2019; Wang et al., 
2020).Where the particle swarm optimization 
(PSO)(Kennedy and Eberhart, 1995; Clerc, 2006; 
Ahilan et al., 2019) is an iterative optimization 
algorithm based on the model of bird predation. 
Compared with the other optimization algorithm, PSO 
has the characteristics of few empirical parameters, 
fast optimization speed and short running time. 
However, the algorithm tends to fall into the partial 
optimality which leads to the problem of 
“prematurity”.To 
solve this problem, this paper proposes an improved PSO-
SVM algorithm for the tea sprouts image segmentation. 
Firstly, the inertia weight in PSO is dynamically selected 
to reduce the “premature” problem of particle. Then the 
improved PSO and SVM are combined together to handle 
the tea images to be segmented. 
2. THE FEATURE EXTRACTION OF TEA 
SPROUTS IMAGES 
The tea pictures were photographed in April in the tea 
garden of Lao mountain, Qingdao. Fig.1 is 
the picture of tea spouts. It can be seen from the picture 
that the spouts that this time are relatively small in shape 
and have just stretched one or two leaves, which is suitable 
for making high-grade tea products. Furthermore, it can be 
observed that the sprouts are basically yellow-green or 
light green, which is the biggest difference from the old 
leaves. However, when light passing through the old 
leaves, the back of some leaves are also light green. It is 
difficult to distinguish them from the sprouts for the 
segmentation of sprouts. Another difficulty is that the 
stems of sprouts are darker in color, which may be 
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wrongly removed as old leaves in the segmentation 
process. 

 
Fig.1. Image of tea 
Feature extraction is a critical step in the image 
segmentation of tea sprouts. The selection of features will 
directly affect the final segmentation results. Based on the 
analysis of the tea image, the characteristic information of 
color and texture was finally settled to be extracted. The 
color information was the most direct evidence to 
distinguish the sprouts from the old leaves. Considering 
the above two difficulties and the difference of veins 
between sprouts and old leaves, texture features are 
selected as a supplemental features. 
2.1. The extraction of color feature 
The RGB color model is the original color model of the 
tea sprouts image. However the RGB color model is 
greatly disturbed by the external environment. Especially, 
it is extremely sensitive to light. The epidermis of the old 
leaves is relatively smooth, which causes it appears white 
in the reflection of strong light. Therefore, the HSI model, 
which is insensitive to the influence of light, is introduced 
in the selection of color features. The HSI model takes the 
human visual system as the prototype, perceiving colors 
by the three components of Hue, Saturation and Intensity. 
The HSI model is highly descriptive in color information, 
which is very suitable for the distinguish of similar colors. 
In this paper, the total six components of RGB and HSI 
color models are employed as color features to segment 
the tea sprouts image. When calculating the color features, 
in order to ensure the accuracy of the result, the average 
color value of the pixel and its 8 neighborhood pixels is 
taken as the color feature value of the pixel. This method 
can effectively avoid the influence of image noises. 
2.2. The extraction of texture feature 
Texture is a measure to describe the smoothness and 
regularity of the image. Herein, it is used to describe the 
vein information of leaves. The gray level co-occurrence 
matrix (GLCM) is recognized as an effective method for 
describing image texture information. GLCM was 
proposed by Haralick in 1979 and 14 statistics of texture 
description based on GLCM were also proposed. Chen 
Meilong et al.(2012) proved that there are redundancies 
among the 14 statistics through theoretical analysis and 
experiments, where the four statistics of energy, entropy, 
contrast and correlation are irrelevant and have good 
texture description. Therefore, these four statistics are 
employed as the texture features of the sprouts image 

segmentation.Table 1 shows the calculation formulas of 
the four statistics, where p(i, j) represents the element 
value of the solved grayscale symbiosis matrix and (m, n) 
is the dimension of the grayscale symbiosis matrix. 
2.3. The feature data of samples 
Observing the tea image, we can divide the pixels into 
four categories, which namely tea sprouts, old leaf, 
branch and ground. By selecting representative pixels 
in the image and solving the features, the sample 
feature data can be obtained. Fig.2 shows the process 
of selecting various pixels, in which “*” represents the 
tea sprouts pixels, “o” represents the old leaf pixels, 
“△” represents the branch and withered leaves pixels, 
and “+” represents the ground pixels. Since the 
sprouts are positive samples, while the other three 
types are negative samples. The number of sprouts 
samples should be three times of other samples in the 
selection process. Compared with several tea images, 
600 points of positive and negative sample were 
finally obtained, respectively. Table 2 shows the 
feature data of some samples. 
Table 1 The calculation formula of texture statistics 
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Fig. 2. Selected samples 
Table 2 The feature data of some samples 
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S:sprouts pixel;L:old leaf pixel;B:branch pixel;G:ground 
pixel 
PCA analysis is conducted on the sample feature data after 
normalization processing. Through arranging the 
eigenvalues from large to small afterwards, it is found that 
the sum of the first four items is 0.92, which indicates that 
the cumulative contribution rate of the first four principal 
components is 92%. Therefore, the segmentation could be 
completed by the first four principal components. Table 3 
shows the score coefficients of each dimension feature, 
from which we can see that the first four dimensions are 
R, con, G and ASM respectively. Therefore, the first four 
dimensions of feature are employed to segment the sprouts 
image. 
Table 3 The score coefficients of each dimension 

Feature score 
R 0.524837964 
G -0.06526994 
B 0.154168723 
H -0.26348955 
S -0.43491826 
I 0.0045739 
ASM 0.017876103 
ent 2.92E-16 
con -0.03701635 
cor 0.253419027 

3. IMPROVED PSO-SVM ALGORITHM 
In this section, the improved PSO-SVM algorithm is 
introduced. By using the improved PSO algorithm, the 
penalty factor and the kernel function parameter in SVM 
are optimized. The SVM can obtain a better segmentation 
model. The improvement of PSO algorithm is mainly 
realized by dynamically adjusting the value of the inertia 
weight. 
3.1. Support Vector Machine 
The basic idea of the SVM classification algorithm is 
to find the optimal hyperplane in the sample 
space(Vapnik, 1998). The optimal hyperplane can 
maximize the minimum interval between the two 
types of samples. The mathematical expression is 
shown in equation (1). 
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where ω represents the hyperplane normal vector; b is the 
threshold; c is the penalty factor which controls the 
penalty degree of the wrong classified samples; ξi 
represents the relaxation variable which indicates the 
tolerance of the wrong classified samples during training. 
Equation (1) is a typical convex optimization problem, 
which can be transformed into a dual problem by using the 
Lagrange multiplier method as: 
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where αi represents a Lagrange multiplier, and K(x, xi) 
is an inner product kernel function introduced to solve the 
nonlinear problems. Considering the number of the 
classification features are few and the sample size is 
medium, the radial basis kernel function is finally adopted 
as: 
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where g represents the kernel function parameter which 
controls the model complexity of SVM after kernel 
transformation. Assuming that the optimal Lagrange 
multiplier solved out is  𝛼𝛼∗, thus the optimal hyperplane 
𝜔𝜔∗  and 𝑏𝑏∗  can be inversely obtained, then the final 
statistical decision function is derived as: 
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3.2. Improved PSO algorithm 
(1) PSO algorithm and its improvement 
The particle swarm optimization algorithm is described as 
follows: assuming that in the d-dimensional space, there 
is a group of n particles. The optimal solution is 
approached gradually by updating the speed and position. 
Given the initial speed 0 0 0 0

1 2( , , , )nv v v= ⋅ ⋅ ⋅V  and position
0 0 0 0

1 2( , , , )nx x x= ⋅ ⋅ ⋅X   respectively, the updating formula 
of speed and position is defined as: 
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where i∈1, 2, ..., n represents the number of particles; t
∈1, 2, ..., T represents the number of iterations; w is the 
inertia weight; c1 is the cognitive coefficient which 
reflects the ability of particles to learn; c2 is the social 
coefficient which reflects the ability of particle swarm to 
share information; Pd represents the historical optimal 
position of particle i; Pg is the historical optimal position 
of particle swarm. 
When using the standard PSO algorithm to optimize the 
parameters of the SVM, the optimization accuracy will be 
low and often fall into local convergence, for that the 
inertia weight is fixed and the search span is constant in 
the iterative process. Therefore, this paper proposes the 
following improvements to the standard PSO algorithm. 
(2) Improvement of PSO algorithm 
1) Improvement of the weight factor 
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The inertia weight w controls the degree of keeping the 
original speed in the process of updating the particle speed. 
If w is large, the particle speed will be high, which is 
conducive to the global search; otherwise, it is conducive 
to the local search. According to a large number of 
experiments in reference(Zhang et al., 2005), it is 
confirmed that the global and local search ability of 
particles is the strongest when the inertia weight is 
reduced from 0.9 to 0.4. Therefore, a nonlinear descent 
function is designed to dynamically change the value of 
inertia weight w as: 
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It can be seen from equation (6) that at the beginning of 
the algorithm iteration, the inertia weight w takes the 
maximum value and then it will gradually decrease. That 
is to say, at the beginning of the iteration, the algorithm 
mainly conducts global search and increases the diversity 
of the particles position. With the decrease of w, the 
particles gradually narrow the scope and conduct detailed 
search locally. In the later stage of the algorithm, w is 
directly taken as the minimum value and the minimum 
search step is used to find the required optimal solution. 
2) Improvement of the local convergence 
In the process of machine learning, if the model has too 
many parameters and few training samples as well, the 
trained model is likely to be overfitted. This phenomenon 
appears more frequently in neural networks. In order to 
prevent the problem of overfitting, Hinton(2012) 
proposed the Dropout algorithm in 2012. The thought of 
Dropout algorithm refers to: in the training process of 
neural network at each epoch, the network is changed by 
random deleting some hidden neurons and keeping the 
input and output neurons unchanged, then the forward-
backward process is calculate by using the changed 
network.Therefore, a new training model is obtained and 
multiple changed networks working together can well 
solve the overfitting problem. 
Drawing on the idea of Dropout algorithm, in order to 
improve the “prematurity” problem of particle swarm 
optimization algorithm, we set random positions and 
speeds for some particles in the optimization process to 
make them jump out of the current local optimal position, 
so as to expand the search scope.The specific approach is 
to randomly select a particle at the later stage of the 
algorithm, and randomly assign its position and speed to 
make it jump out of the current search range. At the later 
stage, most particles iterate over values in the locally 
optimal region at a small step, therefore the problem of 
“prematurity” of the whole particle swarm can be greatly 
reduced by several particles jumping out of the local 
optimal region. 
3.3. Flowchart of the algorithm 
As mentioned above, the penalty factor c of SVM 
controls the tolerance of wrong classified samples. The 
larger the penalty factor is, the less classification error is 
allowed. On the contrary, the smaller the penalty factor 

is, the classification interval will be more concerned about . 
Considering that it is difficult to segment the sprouts stems 
and the back of the old leaf in the tea image, the selection 
of penalty factor c needs to be treated carefully. The choice 
of the kernel function parameter g is a consideration 
between the algorithm classification accuracy and the 
operation time. The larger the kernel function parameter 
is, the higher the algorithm complexity and the 
segmentation accuracy and the longer the operation time 
will be. At the same time, the negative impact is that the 
generalization ability of the algorithm is poor and the 
segmentation ability of other images is limited. On the 
contrary, if the value of the kernel function parameter is 
too small, the segmentation accuracy will be low at the 
beginning of the training process and the segmentation 
effect cannot meet the requirements. Therefore, we use the 
improved PSO algorithm to calculate the optimal value of 
c and g for image segmentation of tea sprouts. Fig.3 is the 
algorithm flowchart. The specific steps of the algorithm 
are as follows: 

initialize the parameters

calculate applicability

update Pd、Pg

update vi、xi

termination condition

tea sprouts imagethe optimal segmentation model 

the optimal c、g

segmentation result 

T

F

training data

start

end

 
Fig.3. Algorithm flowchart 
(1) Making the data of training samples: select the 
appropriate sprouts and background pixels in the tea 
image, extract the feature information from them and 
obtain the feature data of training samples after 
normalization. 

(2) Applying the improved PSO algorithm to solve the optimal 
c and g: initialize the parameters, set the number of 
particles, iterations, the value range of c and g and the 
initial speed and position of particles; feed the data of 
training samples, take the segmentation accuracy of SVM 
model as the applicability of PSO algorithm to update the 
iteration and finally get the optimal c and g. 
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(3) The optimal c and g are substituted into SVM algorithm and 
the optimal segmentation model is obtained by training 
sample data. 

(4) Calculating the characteristic data of the tea image to be 
segmented and applying the optimal segmentation model 
to segment the tea sprouts image. 
4. EXPERIMENTS AND RESULTS 
4.1. The optimal parameters c and g 
After normalizing the sample data, the improved PSO 
algorithm is used to solve the optimal parameters c and g 
In the experiment, the number of particle swarm is 40, the 
maximum number of iterations is 200, the range of c is (2-

3, 23) and the range of g is (2-5, 25). The optimal value of c 
and g solved out is 1.225 and 4.3851 respectively. 
4.2. Analysis of experiments 
In order to verify the effect of the proposed improved 
PSO-SVM algorithm for the tea sprouts image 
segmentation, four tea sprouts images are selected to be 
segmented by using the traditional SVM algorithm and the 
PSO-SVM algorithm.At the same time, the effects of PCA 
on the segmentation results are also analyzed. For the 
convenience of description, the segmentation model 
established by using SVM algorithm on the original 10-
dimensional feature data is denoted as SVM. The 
segmentation model established by using the improved 
PSO-SVM algorithm on the original 10-dimensional 
feature data is denoted as PSO-SVM. The SVM algorithm 
is used to construct a model based on the 4 dimensional 
feature data of PCA dimension reduction, which is 
denoted as SVM(PCA). The model established by using 
the improved PSO-SVM algorithm for the 4-dimensional 
feature data of PCA dimension reduction is denoted as 
PSO-SVM(PCA). The segmentation results are shown in 
Fig.4 The first line of images in Fig.4 is the four tea 
sprouts images with different light intensity. The light 
intensity is increased from left to right in turn, especially 
in the fourth image which presents a large color contrast 
between the irradiated and the non-irradiated parts. The 
second line is the segmentation results obtained by using 
the traditional SVM algorithm. It can be seen that the 
algorithm basically realizes the extraction of shoots in the 
tea image, but there are still a lot of background impurities, 
especially in the fourth image. Because of the wrong color 
presentation caused by the light intensity, a large number 
of old leaves are mistakenly considered as sprouts. The 
third line is the segmentation results obtained by the PSO-
SVM algorithm. Compared with the results of the SVM, 
we can see that the background impurities are greatly 
reduced which proves that the parameters c and g have 

great effect on the image segmentation. The fourth line in 
Fig.4 is the segmentation results obtained by the 
SVM(PCA) algorithm. It can be seen that the false 
segmentation in the fourth line is relatively more than that 
the results of the SVM. Firstly, the background impurities 
increase; secondly, some sprouts pixels are wrongly 
removed. The disappearance of some useful information 
is caused due to the dimension reduction from 10 to 4. 
Therefore, the classification of several pixels is wrong. 
The fifth line in Fig.4 is the segmentation result obtained 
by using PSO-SVM(PCA) algorithm. Although it is also 
segmented by using 4-dimensional features, the number of 
false segmentation is much less than the results of the 
SVM(PCA). Moreover, compared with the the results of 
the PSO-SVM, most of the background impurities are 
small particles, and the shape of the sprouts is relatively 
complete.Thus, the whole sprouts can be easily extracted 
in the post processing stage. 
The main purpose of image segmentation is to determine 
the exact position of the sproutss. According to the 
segmentation results in Fig.4, there are two cases that will 
affect the accurate positioning of the sprouts. One is the 
background impurities that have not been removed. They 
may be independent background impurities with similar 
pixels area or background impurities adhere to the sprouts. 
This case is called under-segmentation. Here we mark the 
number of under-segmented pixels as num (under). 
Another case, namely over-segmentation, is that the 
sprouts segmentation is incomplete or divided into 
multiple parts. Marking the number of over-segmented 
pixels as num (over), the total number of samples of the 
image is NUM, the segmentation accuracy is defined as: 

NUM
num

NUM
numAccuracy )over()under(1 −−=  (7) 

Table 4 shows the segmentation accuracy of the different 
algorithms. The segmentation accuracy is basically the 
identical to the analysis of the segmentation images. The 
traditional SVM algorithm shows a low segmentation 
accuracy since the num(under) is too large, which means 
that there exist too many background impurities. The 
PSO-SVM algorithm has the highest segmentation 
accuracy. The SVM(PCA) algorithm has a lower 
segmentation accuracy due to the lack of some 
information. The segmentation accuracy of PSO-
SVM(PCA) algorithm is a little lower than the PSO-SVM 
algorithm which mainly due to the num(over) is larger, 
which means some sprouts pixels are removed. 
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Fig.4. Comparison of segmentation results of different algorithms 
Table 4 Segmentation accuracy of different algorithms 

Algorithms Test 1 Test 2 Test3 Test4 
SVM 94.78% 88.53% 92.48% 82.35% 
PSO-SVM 96.28% 90.15% 94.69% 83.76% 
SVM(PCA) 93.84% 89.23% 93.11% 82.19% 
PSO-SVM(PCA) 95.77% 90.07% 94.72% 83.44% 

Table 5 Time for segmentation of different algorithms(s) 
Algorithms Test1 Test2 Test3 Test4 
SVM 0.9974 0.7843 1.2458 1.0433 
PSO-SVM 0.9028 0.6971 1.1382 0.9554 
SVM(PCA) 0.6457 0.4713 0.8031 0.6362 
PSO-SVM(PCA) 0.5891 0.4146 0.7336 0.5941 

Table 5 shows the segmentation time of different 
algorithms. It can be seen that the improved PSO 
algorithm reduces the operation time by more than 0.09s 
while improving the segmentation accuracy. For PCA 
algorithm, the operation time is directly reduced by more 
than 0.3s and the segmentation processing speed is 
increased by more than 30%. This is of great value to the 
real-time tea sprouts picking. The PSO-SVM(PCA) 
algorithm takes the least time as a result of the 
combination of PCA algorithm and PSO algorithm. 
According to the above analysis, The PSO-SVM(PCA) 
algorithm combines the high accuracy of improved PSO 
algorithm and the high efficiency of PCA algorithm. 
Compared with the traditional SVM algorithm, the PSO-
SVM(PCA) algorithm improves the segmentation 
accuracy by more than 1% and the operation speed by 
41%. Aiming to replace the manual tea picking, the 
picking speed is an important evaluation index, thus we 
can conclude that the PSO-SVM(PCA) algorithm is the 
most suitable for tea sprouts image segmentation. 
5. CONCLUSION 
In this paper, an improved PSO-SVM algorithm is 
proposed to solve the problem of tea sprouts image 

segmentation. Two kinds of information, color and texture 
are used in the feature extraction of tea sprouts image with 
a total of 10 dimensional features. In order to improve the 
speed of segmentation, PCA algorithm is used to reduce 
the dimension of 10 dimensional feature data and 4 
dimensional main features are obtained. The optimal c and 
g parameters of SVM segmentation model are obtained by 
using the improved PSO algorithm and applied to the 
segmentation of tea sprouts images. The experimental 
results show that the improved PSO-SVM algorithm 
proposed in this paper based on the 4 dimensional feature 
data of PCA dimension reduction improves the 
segmentation accuracy by more than 1% and the operation 
speed by 41% compared with the traditional SVM 
algorithm. 
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Abstract: Through the investigation and research on the 
cosmetics collection store Sasa, the model of the company, 
analysing the advantages and disadvantages under the 
current situation, and the Porter's five forces were used to 
analyze the attitudes and influence degree of stakeholders, 
which proved that the stock of Sasa Company is worth to 
recommend. 
Keywords: Cosmetics Collection Company; Stock 
Analysis 
 
1. INTRODUCTION 
1.1 Recommend  
Price (March 19, 2021): 1.41RMB 
Price target: 1.73 RMB (22.7% up) 
1.2 Reasons for recommendation 
- lower-than-expected operating expenses  
- relaxation of travel restrictions between HK and 
mainland China in 2021  
- e- commerce will be introduced 
1.3 Downside risks 
- The outbreak of covid-19 has limited tourism 
- Protest restricted visitors from the mainland 
2. COMPANY OVERVIEW 
SASA company is a conglomerate listed on the Hong 
Kong Stock Exchange (HKEx: 0178). The main business 
is retail and wholesale of branded cosmetics, skincare 
products, and the service of beauty center.  
Sasa has several stores in Hong Kong, Macau, Malaysia, 
Taiwan, Singapore etc. The majority of their customers are 
foreign tourists. It is said that on average, four out of every 
10 mainland tourists go to Sasa when they visit Hong 
Kong. The target customers are the female who is aged 
about 20-40, wishes to be fashionable, but do not have 
much to expense on skincare and makeup. Therefore, the 
reasonable price of the quality-reliable product at Sasa is 
attractive to them. 
The special point of the Sasa is that they provide 
customers with the concept of a "one-stop cosmetics store” 
and a convenient shopping experience through a multi-
channel online platform. At Sasa, customers could choose 
their desired products from hundreds of brands, and 
quickly finish their purchase in one single store.  
Compared to its competitors, Sasa has good positioning 
on its supply chain.Sasa sells about 700 branded products, 
of which more than 180 are their brands or be the 
exclusive agents of international brands. Because there are 
many suppliers, the power of each supplier could be 
weakened. If the relationship with a supplier of a certain 
brand becomes bad, there is almost no effect on its overall 
operation as there are various brands of the products are 
sold at the same time.Moreover, the company also has its 

brand supplies, which are not affected by external 
suppliers.Therefore, the supplier will not bring great threat 
or risk to the company. However, there might be some 
important suppliers who supply the popular but rare 
products within hundreds of products. Sasa can become 
more competitive in the market when they get the source 
of those supplies.Consequently, those suppliers are 
relatively powerful to the company due to the scarcity. 
On the downstream side, Sasa has limited control over 
pricing but has mitigated the risks well. The residents and 
tourists in the cities where the stores are located are all 
potential buyers, and most of their purchases are tourists 
visiting the local areas. The company relies on its retail 
customers to create revenue, especially foreign tourists, so 
buyers have strong bargaining power over overpricing. 
For example, due to the outbreak of covid-19, there has 
been a sharp drop in tourists and purchasing power, which 
has led to a dramatic drop in sales. However, the outbreak 
has accelerated the evolution of the retail market. As 
mitigation, Sasa has also reviewed its business model in 
response to changes in the consumer market by combining 
online and offline models to enhance customers' shopping 
experience and achieve sustainable business development. 
Therefore, the number of buyers will increase since people 
in most of the cities that do not have the stores can 
purchase it online.  
3. INDUSTRY OVERVIEW 
3.1 Competitors  
Sasa has many comparable companies, such as Matas A/S 
(CPSE: MATAS), Bonjour Holdings Limited (SEHK:653), 
Mi Ming Mart Holdings Limited (SEHK:8473) and Veeko 
International Holdings Limited (SEHK:1173).  
 
It is worth noting that many of these competitors are less 
competitive compared with Sasa. First of all, their scale is 
much smaller than Sasa. Sasa might benefit from the 
economies of scale while they would not. Also, consumers 
will have less trust in the quality of their products, and 
favor Sasa for its brand name.  
3.2 New entry 
It is really difficult to set up a company in a similar form 
to enter the industry. There might be some barriers to entry. 
Firstly, it needs to cooperate with hundreds of cosmetic 
brands to obtain the qualification of sales. Also, this 
company should access numerous supply channels, 
conduct business cooperation with multiple suppliers, and 
maintain a good relationship with the suppliers for 
continuous supply to meet the demand of consumers[1]. 
Sasa is a very famous brand which is relatively 
trustworthy and has a guarantee of the quality of the 
products. Consumers would trust Sasa more and make 
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more purchases Sasa compared with the companies that 
are new to the industry.  
3.3 Substitutes 
Consumers buy cosmetics for makeup and make their 
faces more gorgeous. The substitutes and alternatives, 
therefore, will be products that also make the buyers look 
more pretty, such as Photoshop and plastic surgery. 
However, Photoshop is limited to change the posting 
photos on the Internet and cannot make the real face look 
better. Plastic surgery has great risks. Although both 
alternatives will be adopted by some people, more people 
may choose to buy cosmetics as the preferred option after 
comparison. 
In the following section, Bonjour Holdings Limited will 
be compared and analyzed with Sasa in detail, as its 
business is closest to that of the Sasa. 
3.4 Similarities between Sasa & Bonjour 
3.4.1 Business model 
The business model of the companies is similar. Both of 
them mainly engage in the retail and wholesale of a variety 
of famous brand cosmetics and fitness center services. 
They profit by buying products from suppliers and then 
selling them at a higher price. Both of them get the 
qualifications of the exclusive agents from lots of 
brands.They are more comparable as they all have similar 
competitive advantages throughout the industry [1]  
3.4.2 Location  
From Hong Kong, the region has the same culture. 
Therefore, this is the same type of cultural needs for the 
consumers. Stores that belong to the two companies are 
mainly distributed in Hong Kong, Macao as well. 
3.4.3 Low margin, high quantity strategy 
Most are cheaper than the stores of the relevant brands so 
that they are all competitive at the price which is closely 
related to the revenue of the company.  
3.5 Differences between Sa Sa & Bonjour 
3.5.1 The scale of the business  
Bonjour is smaller in size, only has 36 cosmetic retail 
stores (v.s. about 230 retail stores in Sasa Asia). Also, 
higher revenue in Sasa could reflect that Sasa is a larger 
company. Thus, Sasa is more likely to gain the benefit 
from the economies of scale such as bulk-buying, for 
instance, suppliers will provide a discount for a larger 
order due to cheaper delivery cost compared with many 
small orders. The cost of Sasa's products is reduced and 
the gross margin is increased.Bonjour is mostly at a loss, 
while Sasa remained to earn money every year except for 
the first half of 2020. Also, Sasa has more types of 
products or its own brands.  
3.5.2 Selling price 
Bonjour sells most things cheaper. 
From the aspect of bargaining power, the lower bought-in 
price is much important than the higher selling price. 
Consumers are sensitive to the price of products in the 
cosmetics category, because there are many choices, and 
they are not daily necessities for most people. Therefore, 
raising the retail price cannot help the company to earn 
more revenue as the quantity will drop. Instead, 
negotiating with suppliers to get a more favorable price is 
more likely to increase the profit. 

4. COMPANY HISTORICAL FINANCIALS 
It can be seen from the existing annual report that the 
company's income from 2018 to 2019 is in a trend of 
steady rise. In 2019, Sasa bought more products from 
suppliers, and it succeeded in reducing the operating 
expense so that increasing the operating income. However, 
insufficient market research may lead to purchase too 
much from the suppliers and it did not meet the customer's 
quantity  
demanded properly. Sasa had other loss in 2019 which is 
mainly caused by the failure of inventory management and 
the waste of expired products.  
 
5. COMPANY FINANCIAL FORECAST 
If we look directly at financial forecasts, it might not seem 
promising to invest in Sasa. The blue figures in green 
shade are estimates, the rest of these values are calculated, 
including growth rate, cost of goods sold, operating 
expense, other loss. In 2020, due to the impact of the 
covid-19 and protests, the Chinese government was not 
encouraging mainland residents to travel to Hong Kong, 
Macao or to travel abroad, which is the main reason for 
the negative value of the growth. However, the 
government might relax the restriction if the situation is 
improved in the future. As the revenue decreased, so the 
owners will consider cut the cost to maintain the profit at 
the same level. For instance, reduce the purchase from 
suppliers and shut down some retail stores. The company 
fired staff. This action would help the company to reduce 
its operating expense. Moreover, since Sasa is a large 
company so it has numerous inventories to meet 
customers’ demands. If the product cannot be sold in time, 
some expired cosmetics may need to be cleaned up. 
Therefore, the owner not only cannot make profits from 
the product but also has to bear additional loss - the 
purchase price.  
In 2020, a large number of losses forced Sasa to close 
several retail stores, so it hurt the revenue in 2021.Closed 
many retail stores will lead to rent fees dropped, so the 
operating expense would be cut. In 2021, Sasa might 
manage the inventories more successfully compare with 
2020. Managers have learned from the experience in the 
previous year. Therefore, other losses decrease 
dramatically.  
6. RELATIVE VALUATION ANALYSIS 
However, if we use relative valuation methods based on 
market conditions, Sasa would seem to be an attractive 
asset.  
Utilizing the revenue forecast we have from above, we 
have derived the target stock price of Sasa. Dividing 
market capitalization on February 14, 2021, by the 2021 
revenue which has been predicted by Capital IQ, we could 
easily get the multiples for the Sasa’s comparable 
companies respectively. An average multiple could then 
be gained by calculating the mean value of these multiples. 
In the diagram, we know that the average multiple is 1.46. 
It reflects that the market believes that if this type of 
company receives 1 yuan of revenue, it will get a market 
capitalization of 1.46 yuan. It also means that the investors 
are willing to pay for one unit of revenue for this kind of 



International Journal of Computational and Engineering Vol.6 No.3 2021  141 

ACADEMIC PUBLISHING HOUSE 

company at a stock price of 1.46, it is worth 1.46. After 
that, the market capitalization of Sasa in this case is 5727.2 
on February 14, 2021. If we believe that (1) the market 
capitalization will be higher when the revenue is higher, 
and (2) these companies are comparable, Sasa’s stock 
price should reach 1.85RMB. However, the actual price is 
only 1.41RMB on March 19, 2021 The target price is 
higher than the actual price, which means the stock price 
has 31.2% room to rise, so I recommended buying. 
7. CONCLUSION 

Through the table provided, we see that even in the 
Downside case, with a P/S multiple as low as 1.20, the 
target price is still higher than the actual price, which 
highly supports the recommendation of Sasa’s stock. 
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Abstract: The begining is Susan’s process of being a 
professional photographier and some special experience. 
Then, it introduced how she become prevailing among the 
public. By recording the real war occured in Nicaragua. 
In that book, Susan clearly portrays the true picture of the 
war. So that people's concept of war is not just a simple 
stay in the book, but see it. What follows is Susan's record 
of the girls on the Prince Street at different times. It not 
only records the change of characters, but also shows the 
change of times including the change of place. 
Keywords: War documentary; Time changes; Youth; 
Significance of photography 
 
1. INTRODUCTION 
“The camera is an excuse to be someplace you otherwise 
don’t belong. It gives me both a point of connection and a 
point of seperation.” ---Susan Meiselas [1] 
Susan Meiselas was born in Baltimore in 1948. She 
received her beachelor’s degree from Sarah Lawrence 
College and a master's degree in visual education from 
Harvard University. During the four years from 1972 to 
1975, she filmed with an American folk female strip 
troupe, recording and reflecting the life and performance 
process of this group of women. Also, duiring that period, 
she not only worked as a photographer, but also worked 
as an artist in several public school. To teach the local 
teachers how to give lessons with photos in order to have 
a better explanation. Susan decided to become a 
professional photographer while editing Carnival 
Strippers. Then she joined Magnum in 1976 and became 
president of the Magnum Foundation in 2007. 
2.NICARAGUA 
She became famous in the 1970s and 1980s, Susan 
recorded and reported the conflict in detail in Nicaragua 
and in 1979 won the Overseas Press Club (Overseas Press 
Club of America) issued by the Robert Capa photography 
(Robert Capa Gold Medal). The prize awarded this year 
only the best and most in need of foreign photojournalism 
boldness and courage. 
The significance of photography, in simple terms is to use 
the camera to record history, let history stop in a flash, let 
the moment become eternal. Photography is born with the 
permission of recording something wonderful to share 
with other people. But obviously, every coin has its two 
sides. Photography needs to record not only the beauty 
but also the images that people do not want to face, such 
as wars. As a human, it is intuitively to be afraid of wars. 
Nevertheless, she was still determined to report and 
document the real war. She made me feel a professional 
quality of a photographer, even others do not have. She 
hopes to make people realize that some of the cold facts 
that we don't usually see are actually happening. Just like 
photograpy’s permission: record the truth.  
3.PRINCE STREET GIRLS 

Here's what Susan said when she met the Princes Street 
girls. 
“About 35 years ago, I moved to Mott Street, a bit far 
from downtown Manhattan and known as "Little Italy" 
because of the large number of Italian immigrants living 
there, and I looked like an invader. One day I was riding 
by on my bicycle when suddenly a bright light flashed into 
my eyes. It turned out that a group of children were 
standing not far away with mirrors. The sun was focusing 
on my face. That was the day I met the Princes Street girls 
-- they play in the neighbourhood almost every day.” 
 During a brief stint filming on New York's Lower East 
Side in the late 1970s, Susan Meiselas developed a close 
and lasting relationship with a group of girls collectively 
known as the Prince Street Girls. The book record the 
growth of girls who depend on each other in a city of 
constant change. Susan Meiselas is careful to capture the 
interaction between the girls and the synergy it brings to 
their intimate small groups, some of whom are also 
related. As they posed for each other with growing self-
awareness which is similar with the shyness in front of 
the camera. Meiselas photographed them in a gentle, 
familiar way -- leaning on each other, imitating each 
other's body language and often wearing the same clothes. 
Teenage girls in their traditional plaid Catholic uniforms, 
socks pulled high, sit on the playground and blow gum. 
In the early works of this series, the girls of Prince Street 
are still ignorant as children, but driven by curiosity.  
4. CONCLUSION 
The Prince Street Girls series finally captures their brief 
adolescence. Just two years later, the girls were 
photographed casually smoking on a Manhattan in beach, 
their jackets getting shorter and proudly displaying their 
beautiful bellies. Sandals in place of sneakers, lipstick in 
place of gum. In the early 1970s, there was little 
discussion about the dominance of gender culture or the 
influence of advertising, so who were they imitating? 
Maybe they pose to impress each other. They are still 
trying to find themselves in their little bodies. Meisela’s 
camera witnessed their first night together. Interacting 
with other young people in the crowded city, riding 
trumpeted bicycles and smoking cigarettes. The 
photographs show the rapidly shrinking borders of their 
private space, Little Italy, shaped by the adult world. 
"Princes Street Girls" gives us a window into the lives of 
these young women, while also recording how they grow 
up. Susan captures the essential links in everyone's 
growth:naivete and pretentious maturity. They are the ode 
to an age and a place that no longer exists.  
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Abstract: The purpose of this research is to investigate 
the impact Covid-19 has on soccer league values. The 
study focuses on the national top-tier football leagues 
from ten different countries. To analyze the impact, we 
operate a linear regression test on the rate of covid-19 
infection against the ratio of 2020 real league value to the 
predicted value. Generally, the data follows a weak linear 
relationship. To further discuss the situations, the study 
also includes detailed explanations for the exceptional 
countries. 
Keywords: Soccer; Football Team Values; Naional Top-
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1. INTRODUCTION 
Since late 2019, the Coronavirus has been spreading in 
China in an unstoppable trend. And it gradually evolved 
into a global virus in 2020, causing massive negative 
impacts to the world. The declining population is not the 
only severe problem during this period. A series of 
activities have been forced to shut down, causing 
irreversible economic damage to various industries, and 
the national soccer league is one of the examples.  
During the pandemic, many national soccer leagues 
reported their abnormal league value fluctuations. This 
suggests that the rate of covid-19 infection in each country 
may influence the national top-tier football league values.  
The research will investigate how the values of the 
national top-tier soccer leagues in ten countries have been 
affected by the Coronavirus. To further analyze the 
situation of each country, the study will discuss the causes 
for the phenomenon in context. To better understand the 
data, statistical tools including linear regressions, t-tests, 
p-tests, and Pearson's r values will be used. 
2. METHODOLOGY 
2.1 Basic Assumptions 
Assumption1The data collected are reliable, as all of 
them are from relatively authoritative websites 
(transfermarket, worldbank, worldometers). 
Assumption2The study does not consider factors other 
than covid-19 that may have an influence on the national 
soccer first-tier leagues, but we will discuss the 
exceptional country cases in the Result Analysis section. 
[1] 
2.2 Data Processing 
We first obtain the values of the national soccer first-tier 
leagues each year 2014- 2020 on 15th July (with the 
exception of the year 2014. as it does not provide the 
league value on 2014/07/15 so we use the league value on 

2014/07/10 only for this year) from the website 
transfermarkt.com. The tables below are the values for the 
top ten countries that have the most valuable soccer 
market. These ten countries are also the ones we are 
investigating in this research (in alphabetical order: 
Argentina, Belgium, Brazil, France, Germany, Italy, 
Netherlands, Portugal, Spain, UK). 
Because there is no coronavirus in 2014-2019, we assume 
that during this period the increase of the league values 
should be linear. Then we operate regression tests for the 
2014-2019 league values and obtain the average slope 
(V/T) as well as the Pearson’s r values (which measures 
the linear correlation, closer the value to 1 or -1, the more 
linear the correlation is) for each country. 
Next, we use the average slope S of 2014-2019 and the 
2019 league value to calculate VP predicted 2020 league 
value if there is no coronavirus (VP=V2019+S). The t-
tests and p-tests are used to ensure the accuracy of the 
prediction. We can therefore calculate Y the ratio of real 
league value to predicted league value (Y=V2020/VP). 
Meanwhile, we derive the population data from 
worldbank.org and the confirmed covid-19 cases data 
from worldometer.info. Subsequently, we can calculate X 
the percentage of infected covid-19 cases in the total 
population until 2020/07/15 (Y= covid cases until 
2020/07/15 divided by total 2020 population). 
To confirm the impact the covid-19 has on the league 
values, we then operate the overall regression test on the 
X and Y values. And we can consequently get the overall 
Pearson’s r value of -0.295213 representing a weak linear 
correlation. 
3. RESULTS AND ANALYSIS 
3.1 Overall structure design of the intelligent workshop 
product 
In the regression graph (Figure.5), each point represents a 
country, where the horizontal axis represents the rate of 
coronavirus infections and the vertical axis represents the 
ratio of real league value to predicted league value. This 
study investigated 10 countries, 8 of which all conformed 
to a certain linear relationship, while 2 of them, which are 
Germany and Brazil, had irregular patterns due to other 
factors. [2] 
3.2 Exception of Germany 
Germany is also a significant exceptional example where 
the Bundesliga's total assets were not severely affected 
during the pandemic as expected.  
Almost all sporting events were temporarily suspended 
during the covid-19 pandemic by the authorities to ensure 
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the safety of the players and the audience. However, the 
German league Bundesliga was the first of the five major 
European soccer leagues to resume holding the 
competitions, since May 16th, 2020. The league has high 
demands on hygiene management, a strict plan for regular 
inspections, and equipment to ensure the successful 
running of the tournaments. In addition, the German 
league has a 50+1 policy, making most teams profit-
driven and constantly developing new talents. The 
Bundesliga also has plenty of budgets to pay players when 
preparing to resume holding the sporting events so that 
those famous players would not choose to leave the league. 
Furthermore, soccer culture is relatively dominant in 
Germany, and Bundesliga, the national top-tier league, has 
the highest average attendance in the world, which enables 
them to maintain stability in terms of funding even during 
the covid-19 period. 
3.3 Exception of Brazil 
According to the data, the rate of infection in Brazil is 
relatively large compared to that of European countries. 
However, the total asset of the Brazilian league is not 
affected by the high rate of infection as expected.  
The talent drain in Brazil has been a severe problem since 
2014. European soccer scouts took advantage of the 
training conditions and the lucrative resources to attract 
those promising players from South America. Due to the 
massive intervention of European clubs, many local South 
American soccer stars have transferred to European 
leagues. Therefore the domestic league has become much 
less attractive for fans. With fewer people watching, the 

Brazillian league has fewer sources of revenue. Since 
2016, the total assets of the league in Brazil have become 
very unstable. 
However, the majority of Brazilian fans are still 
enthusiastic about soccer. Therefore the ratio of real 
league value to predicted 2020 value is higher than 
expected, which means the total asset of the Brazilian top 
tier football league has not been seriously affected by the 
pandemic. 
4. CONCLUSION 
The covid-19 obviously has great impact on the soccer 
market and the values of the national top-tier football 
leagues. With higher covid-19 infections, the leagues 
would generally have higher virtual value loss. However, 
different countries may have suffered from the pandemic 
in different magnitudes, as they have different situations 
that cannot be measured. 
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Abstract: With the development of information technology, 
major Internet platforms have risen and continued to grow, 
and China's exhibition industry has also ushered in new 
changes. Relying on advanced Internet technology, it has 
gradually stimulated the renewal of the industry chain and 
the transformation of business model of the exhibition 
industry, making it develop online and in the cloud. In this 
article, the author analyzes the current situation of 
innovation and development of exhibition mode from 
multiple angles based on the environment of "Internet 
plus", and explores the ways and means of developing and 
integrating various exhibition modes, and strives to 
promote the progress of China's exhibition industry. 
Keywords: Internet Plus Era; Exhibition Mode; Change 
 
INTRODUCTION 
Internet technology is also promoting new industries, 
while guiding the transformation and upgrading of the 
industry development mode. The new mode of "Internet 
plus Exhibition" is born in the new market environment. 
Compared with traditional exhibition industry, the Internet 
plus exhibition mode has obvious advantages in breaking 
the transaction time and space limitations and reducing 
transaction costs. It is a new development mode of MICE 
industry in line with the trend of the times and social 
development. Therefore, relevant personnel in the 
exhibition industry should conduct in-depth exploration 
on the reform and innovation of the exhibition mode, so 
as to promote the sustainable development of the 
exhibition industry in the transformation and upgrading. 
1. THE ERA OF INTERNET PLUS HAS BROUGHT 
NEW OPPORTUNITIES FOR THE EXHIBITION 
INDUSTRY. 
With the development of Internet technology, the concept 
of Internet plus has begun to emerge in the market 
economy environment of China, and has been highly 
concerned by the community and the public. In recent 
years, the state and all walks of life have conducted in-
depth analysis and Research on the connotation and mode 
of "Internet plus". "Internet plus" is the transformation of 
the development mode of the industry and the emergence 
of new formats after the integration of all modern science 
and technology with traditional industries related to the 
Internet. It directly promotes the evolution and upgrading 
of the industry. [1] Based on the Internet era, the country 
also requires the exhibition mode to gradually improve its 
specialization on the basis of relying on and integrating 
the development of information technology, and to go out 
of China and face the development of the international 
community, so as to make the economic status of China's 
exhibition industry more stable. With everfount support 

from the national policy and advanced network 
technology, China has gradually realized the new mode of 
"Internet plus Exhibition" and has achieved considerable 
results. 
2. "INTERNET PLUS" EXHIBITION AND 
INNOVATION DEVELOPMENT MODE 
2.1 extension of traditional exhibition to online virtual 
exhibition 
In April 2020, the state issued relevant policies to support 
the innovation of exhibition mode, encourage the creation 
of new momentum for the upgrading of exhibition work, 
promote the fundamental change of exhibition mode and 
broaden exhibition channels through the establishment 
and improvement of online exhibition platform. The 
national Department of industry and commerce should 
actively take the lead in developing the online exhibition 
environment, encourage and require enterprises to invest 
spontaneously, coordinate and cooperate with each other, 
use Internet, cloud computing and other technologies to 
help hold "cloud Exhibition", realize virtual commodity 
display, business docking and in-depth negotiation 
between enterprises, and complete online contract signing 
by buying and selling enterprises through a series of cloud 
services, It has achieved good response on all major 
exhibition platforms. The emergence of cloud exhibition 
mode provides a very convenient platform for exhibitors 
and visitors. Time and space are no longer the main factors 
restricting them. China's exhibition industry has ushered 
in a new economic growth point. 
2.2 carry out in-depth cross-border cooperation with e-
commerce 
The birth of e-commerce promotes the development of 
commodity trading towards networking and 
informatization. It has many economic functions and 
comprehensively covers the overall process of 
commercial activities, such as advertising, commodity 
preview and purchase, online payment and management 
of commodity trading links. [2] The industry development 
goal of the exhibition industry is to promote the in-depth 
cooperation between exhibitors and visitors and the 
mutual exchange of economy, culture and science and 
technology within the exhibition through commodity 
display. It is appropriate to say that the exhibition industry 
is a platform economy. Its economic means is mainly to 
carry products and technologies to the exhibition platform 
for transactions, which is very similar to e-commerce. The 
cross-border cooperation between the two industries is the 
common demand of the two industries for development 
and progress. With the blessing of e-commerce, it is just 
around the corner to create an efficient and low-cost 
Exhibition economic model. 
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2.3 build exhibition mobile application service platform 
The purpose of establishing the exhibition mobile 
application service platform is to enable the personnel of 
the exhibition industry to timely obtain the internal 
information of the industry, so as to provide users with 
better services. The Internet, cloud computing and big data 
are its fundamental technical means. The exhibition 
mobile application service platform has many significant 
advantages, such as higher information level, higher 
quality and comfortable service, accurate positioning, etc. 
it can press the equipment and facilities applied by the 
previous exhibition mode, be loved by the majority of 
audiences, and provide high-quality management for the 
exhibition. Since the advent of the media age, WeChat and 
micro-blog have become the main mobile terminals and 
platforms for people to get information. The exhibition 
industry is also keeping pace with the trend of the times. 
The official account of micro-blog, the official WeChat 
public and other media terminals have opened up a new 
service platform for the exhibition industry. 
3. DIRECTION AND TREND OF INTEGRATED 
DEVELOPMENT OF CHINA'S EXHIBITION 
INDUSTRY 
3.1 the exhibition industry is gradually forming a three-
dimensional industrial chain 
In recent years, China's exhibition industry has promoted 
the integrated development with other industries in both 
vertical and horizontal directions, and gradually formed a 
three-dimensional industrial chain, laying a solid 
foundation for the long-term development of the industry. 
Vertically, the exhibition organizing enterprises holding 
exhibitions are constantly expanding their scale, the 
number of exhibitions continues to increase, the area 
continues to expand, and good results have been achieved. 
Horizontally, the holding of the exhibition will drive the 
local economic development and gradually integrate with 
the local industries such as hotels and catering for 
common development. 
3.2 cross border integrated development of exhibition 
industry and modern science and technology 
With the blessing of modern technology, the exhibition 
industry is becoming more and more information-based 
when holding exhibitions. For example, through the 
application of radio frequency identification (RFID) and 
near-field communication (NFC) technologies, the 
exhibition organizers can clearly perceive the basic 
information of exhibitors and visitors; The online platform 
can provide exhibition data and information services for 
exhibitors and visitors; The exhibition industry integrates 
"5g+VR" technology, so that visitors can truly feel the 
products even at home, which is conducive to expanding 
the number of orders of exhibitors. [3] 
4. THE PATH OF INTEGRATION AND 
DEVELOPMENT OF ONLINE AND OFFLINE 
EXHIBITION MODES IN THE ERA OF INTERNET 
PLUS 
4.1 the deep integration of exhibition industry and Internet 
technology promotes the birth of online exhibition mode 
The exhibition industry provides a special platform for 
exhibitors and visitors to carry out in-depth cooperation, 

commercial transactions and economic, cultural and 
scientific and technological exchanges. By holding 
exhibitions, a large number of commodity orders are 
generated to promote the development of economy and 
trade. Under the novel coronavirus pneumonia epidemic 
prevention and control requirements, the traditional 
offline exhibition activities can not be held smoothly on 
time. The online convention and exhibition mode has been 
developing opportunities. The Canton Fair also launched 
the first online exhibition last year. At present, the 
epidemic is still serious all over the world, and online 
exhibition may become the mainstream model of the 
exhibition industry in the next stage. 
4.2 "double line exhibition" mode of online and offline 
cross integration 
Relying on advanced Internet, cloud computing and other 
technical means, online exhibitions provide high-quality 
cloud services for exhibitors and visitors through mobile 
terminals and we media platforms, so as to solve the 
difficult problem of space-time crossing. The dual 
exhibition mode of cross integration of the two can bring 
a more comprehensive and comfortable experience to the 
audience. Visitors can search the exhibits they are 
interested in online in advance and conduct online 
communication and consultation with the person in charge 
of the products. Offline exhibitions require visitors to 
arrive at the designated venue within the specified time. 
The advantage is that the audience can intuitively perceive 
the products they are interested in, discuss with exhibitors 
face to face, and the exhibition efficiency is guaranteed. 
The double line exhibition mode can effectively stimulate 
the respective advantages of online and offline exhibitions, 
which is of great benefit to the development of the 
exhibition industry. 
4.3 the exhibition marketing channels are expanding and 
developing in a three-dimensional way 
The marketing mode of offline exhibitions is too general, 
such as advertising, telephone and e-mail. Either the 
marketing cost is too high or it is difficult to achieve 
effective marketing results, which brings difficult 
marketing challenges to exhibitors. Relying on Internet 
information technology, online exhibitions use big data 
technology to analyze the participating products and 
audience, so as to carry out marketing by means of brand 
push and live powder absorption on various mobile 
terminals and we media platforms, save a lot of marketing 
capital and attract the attention of the audience. 
4.4, the Internet plus era will expand the whole industry 
chain of MICE economy. 
Internet technology not only promotes the cross 
integration between online and offline exhibitions, but 
also promotes the all-channel expansion of the exhibition 
industry chain within the economic market. The 
integration of exhibition mode, supplemented by e-
commerce cooperation, and opening up three-dimensional 
procurement channels, will not only meet the needs of 
visitors in an all-round way, but also provide exhibitors 
and visitors with high-quality services such as pre 
exhibition marketing and exhibition hall visit, so as to 
effectively improve the efficiency and quality of the 
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exhibition and promote the long-term development of the 
exhibition industry. 
5. CONCLUSION 
To represent the general trend, the transformation and 
innovation of the Internet plus exhibition mode is the trend 
of the times and the new opportunity for the exhibition 
industry to usher in the Internet era. However, the future 
development of the exhibition industry is also facing 
severe challenges. We should actively promote the 
progress of the double track exhibition mode and integrate 
and analyze all aspects of advantageous resources, so as 
to grasp the initiative of all aspects of development in the 
reform of the exhibition industry. 
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Abstract: Being an African photographer in apartheid 
South Africa, Magubane had faced difficulties that no one 
else had ever experienced.  
Keywords: Difficulties; Works; Schemes 
 
1. INTRODUCTION 
This article will talk about the main difficulties Magubane 
experienced, how he uses his personality to solve them 
and his spectacular work. 
2. DURING THE ERA 
The apartheid system in South Africa segregated the races 
and governed the different races differently. Under this 
system, whites held political and economic power, and 
colored people became a source of cheap labor; most of 
these blacks worked on white-owned farms, but received 
only one-tenth of the wages of whites, and the wages were 
usually unable to support their families; many blacks were 
also unemployed. South Africa's apartheid policy sparked 
not only domestic backlash and protests, but also 
international attacks and economic 
sanctions.(https://www.sahistory.org.za/article/history-apartheid-
south-africa) The situation was especially sever for black 
photographer like Magubane to find a way to photograph. 
3. DIFFICULTIES MAGUBANE FACED 
During the apartheid years, Dr Peter Magubane endured 
harassment, beatings, buckshot wounds, long periods of 
arrest and interrogation.(https://southafrica.co.za/dr-
peter-magubane.html)As a white photographer, his path to 
photography would have been much easier. However, as 
the first black photographer in South Africa to hold his 
own exhibition in 1961, the difficulties he encountered 
were second to none. Being on assignment in the early 
years wasn’t easy. He was not allowed to carry a camera 
in the open if the police were involved, so he often had to 
hide his camera to get the pictures he wanted. On occasion 
he hid his camera in a hollowed-out Bible, firing with a 
cable release in his pocket. At another time, at a trial in 
Zeerust from which the press were banned, he hid his 
Leica 3G in a hollowed-out loaf of bread and pretended to 
eat while he was actually shooting pictures; when the 
bread went down, he bought milk and hid the camera in 
the carton. And he got away with it. 
(https://www.xyz.ng/en/people/peter-magubane-biography-fact-career-
awards-net-worth-and-life-story-122015) Dr Peter Magubane 
enters Soweto at dawn on June 16, 1976. Protesting 
children came out into the street to greet him and refused 
to let him take pictures. Magubane demanded that other 
photographers, black and white, be given the right to 
document. The youths listened and allowed him to move 

on. At that point in his career, the 44-year-old Magubane 
had been tortured, made to stand on bricks for 120 hours, 
held in solitary confinement for a record 586 days, had his 
home in Soweto burned down by police who tried to 
destroy the negatives, and had just walked away from a 
five-year restraining order. On June 17, 1976, in 
Alexandra, a police officer broke Magubane's nose with a 
truncheon while destroying his film spools[1]. He was 
more angry about the loss of his job than his nose. He 
grabbed his camera and went straight back into action, 
capturing extraordinary 
footage.(https://www.newframe.com/peter-magubane-a-photographer-
against-apartheid/) Being a black photographer in an apartheid 
period, Magubane’s work has documented many historic 
events in South African History. These images gave 
meaning to the sacrifices of the South African people, 
exposed the strong racial issues of the time, and laid the 
foundation for the subsequent liberation of South Africa. 
Magubane was a brave person, so did his photography 
style. He will recklessly shoot important scenes, using 
bold techniques, no matter how much damage the act may 
cause to himself, both mental and physical. He once 
stopped an angry young man from hacking to death the 
entire family. As compelling as these photos may be, 
Magubane's attitude has always been: "I have my photos. 
I can save people now. This is more important.” He was 
also a patriotic, liberal and righteous man. He was Nelson 
Mandela’s official photographer rom 1990-1994, 
photographing his return home to Orlando West and the 
subsequent world tour. Magubane helped to liberate his 
country wit his work. 
4. TYPICAL WORKS 
On June 16, 1976, Peter Magubane went to Soweto. The 
protesting children went to the street and met hime, saying, 
“Stop! We want no pictures.” Magubane replied” A 
struggle without record is not a struggle” and said that all 
photographers, no matter white or black, all have the right 
to take pictures. The children listened and let him go.  
5. CONCLUSION 
Magubane moved between sites signaled by black smoke 
and had more pictures than any other photographers, 
Black and white pictures record the moment when 
schoolchildren were running away from in a hail of bullets. 
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Abstract: Reading teaching is important in senior middle 
school English teaching. Reading ability is one of the 
basic skills required by high school English syllabus. 
Students should not only master some reading skills but 
also have the independent reading ability. This paper 
analyzes the characteristics and the problems of reading 
teaching in senior middle school by questionnaire, and 
discusses the application of constructivism theory in 
English reading class as well as points out the student-
centered constructivism theory can cultivate students’ 
autonomous learning ability and improve their English 
reading ability. 
Key words: Constructivism; Reading Teaching; 
Application 
 
I. INTRODUCTION  
According to the new syllabus of middle school English 
teaching, the teaching purpose is to cultivate the students’ 
ability of speaking, reading and writing. The main goal is 
to train the students’ ability of using English in oral and 
written way, as well as the cultivation of reading ability. 
Developing reading ability is the main goal of English 
teaching in senior high school, which is combined with the 
requirements of the new curriculum standard. With the 
requirements of the new curriculum standards, the 
traditional English reading teaching model fails to satisfy 
the needs of improving students’ English reading ability 
and cultivating students’ autonomous learning ability. In 
senior middle school English teaching, English reading is 
an important part of English learning. Although reading 
teaching has been an attention but the teaching effect is 
not prominent. To improve the English reading level not 
only requires students mastering some words, grammars 
and sentences but also needs good reading skills as well as 
the ability of independent reading. Piaget’s theory of 
Constructivism emphasizes the students as the center in 
teaching process, which uses the situational teaching to 
enable students to take the initiative to build knowledge. 
His research provides us guidance in the teaching of 
English reading, which is helpful to improve students’ 
reading ability. Based on the constructivism theory, this 
paper puts forward the necessity of cultivating students’ 
autonomous learning ability in English reading. Students 
as the center should take the initiative to learn in the class. 
In the current social and educational environment, the 
constructivism theory is to establish student-centered 
teaching model, which emphasizes the students’ ability of 
exploration and discovery of knowledge. In order to 
obtain the direct experience and solve the problems of 
English teaching, the traditional teaching model should be 
reformed. The application of constructivism in curriculum 

teaching especially in English reading has become a hot 
topic.  
II. CONSTRUCTIVISM THEORY 
Constructivism is a new view on learning in the late 1980s 
and early 1990s. It is the development of behaviorism in 
cognitive theory and holds that learning is through the 
interpersonal collaborative activities to achieve the 
construction meaning in a certain situation. After 1990s, it 
began to flourish in the United States and was widely used 
in teaching. The main view of constructivism is that the 
acquisition of knowledge is constructed rather than 
transmitted (Piaget 3). In other words, the learning process 
is based on the background of the learners’ own 
experience and the original knowledge to integrate the old 
information to re-understanding until finally building their 
own understanding. At present, the theory of 
constructivism has been a new mainstream thought of 
international education reform. Constructivism is the 
further development of cognitive theory in the late 
twentieth century. The main idea of the constructivism is 
to promote students’ autonomous learning ability. 
Constructivism teaching concept is the criticism and 
development of the traditional teaching idea, and it is the 
latest theory of educational psychology. It has important 
theoretical significance and practical value to deepen the 
curriculum reform in senior middle school English 
teaching.  
The constructivism teaching theory points out that context, 
cooperation, conversation and meaning construction are 
main learning processes. In the constructivism teaching 
environment, the activities should not only be considered 
the interesting but also be considered the creation of 
problems for students to construct meaning. 
Constructivism teaching concept emphasizes that students 
actively construct the new knowledge, and to experience 
and use the old experience to guide the new knowledge in 
teaching class. According to one essay, the meaning of 
teaching is explained like this “To the audience, I did not 
give people any new concept, but I can make them in 
different ways to understand the concept. I can put 
forward some combinations that they had never thought of 
or had no chance to use them before. Maybe I can guide 
people to use the new concept that they have been used 
but not undressed, only because they are familiar with the 
conceptual structure’’ (Zhang 16). The teaching concept of 
constructivism emphasizes the student-centered teaching 
way, which is consistent with the mainstream of 
contemporary pedagogy. The traditional teaching is based 
on objectivism or inductive theory. Under this kind of 
education view, the teachers’ duty is to transmit the 
knowledge and make the students acquire the knowledge. 
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On the basis of constructivism, the learning process of 
students is to discover the problems, to prove the 
hypothesis, to solve the problems and to construct their 
own knowledge structure. Therefore, the students are the 
main role in learning and the teacher is only a guider. 
Students should take the initiative to construct the 
information rather than passively accept the teaching 
content. 
III. THE SURVEY ON ENGLISH READING 
TEACHING IN SENIOR HIGH SCHOOL 
In order to understand the current situation of English 
reading in senior high school, a survey was performed. 
The survey has 115 students from the senior middle school 
in some city. The students are from different grades. In the 
survey, 115 questionnaires were distributed and 110 
questionnaires were taken back. The purpose of this 
research is to understand the current situation of English 
reading in senior high school. The survey is to find some 
problems in English teaching class and find solutions to 
the cause of the problems.  
Table1: An investigation on the present situation of 
English reading 

The Question Option Number Percent 
Do you think reading English is 
important? 

Very important 64 58.2% 
Commonly 27 24.5% 
Indeterminacy 19 17.3% 

Do you hope to improve your English 
reading ability? 

Yes 70 63.6% 
Commonly 10 9.1% 
No 30 27.3% 

What is the purpose of your English 
reading? 

Interest 18 16.4% 
Complete 
homework 

80 72.7% 
 

Both 12 10.9% 
Do you like reading materials provided 
by the teacher? 

Yes 62 56.4% 
Commonly  29 26.4% 
No  19 17.2% 

Do you have adequate class activities in 
the reading class? 

Yes  57 51.8% 
No  31 28.2% 
No attention 22 20% 

Is multimedia be used in your reading 
class? 

Yes  47 42.7% 
No  38 34.5% 
No attention 25 22.8% 

Do you prepare any cultural 
background knowledge before the 
reading class? 

Yes  27 24.5% 
No  53 48.2% 
No attention 30 27.3% 

 
when you want to find information 
outside the textbook, you will first 
choose? 

Ask the teacher 52 47.3% 
 Ask the 
students 

37 33.6% 

 Go online to 
check  

21 19.1% 

Will you read some English articles 
that you are interested in? 

Yes  26 23.6% 
No  48 43.6% 
No attention 36 32.8% 

Can you use reading skills such as 
skimming, skipping? 

Yes  15 13.6% 
No  63 57.3% 

According to Table1, the conclusion came to be revealed 
that most people hope to promote the English reading 
ability but there are some problems in English learning. 
The first problem is that students ignore cooperative 
learning. The second problem is that teachers fail to make 
full use of modern teaching medium. The third problem is 
that teachers ignore the relevant background knowledge, 
which attaches great importance in English reading. The 
fourth problem is that the teachers neglect using teaching 
materials.  
In high school English reading, through the investigation 
and analysis it comes to know that students and teachers 
neglect the cooperation and the using of multimedia, 
which not enable the students to study independently. 
When facing the situation, the constructivism theory 

provides some strategies to solve the problems. The 
constructivism learning theory advocates learners to 
construct knowledge through active cooperation and 
conversation in certain circumstances. The task of reading 
teaching is not only to teach students to understand the text 
materials, the more important is that through effective 
reading teaching activities and learning methods to guide 
students reading skills’ training. This way teaches students 
to use appropriate learning strategies to carry out learning 
activities and gradually cultivate the students’ ability of 
learning. At present, the key is to deepen the reform of 
teaching at all levels of schools is to break the traditional 
teaching model. The constructivism learning theory has 
profound implication for English teaching especially in 
reading teaching class. The teachers should continue to 
update the concept and explore new teaching model to 
cultivate high-quality talents and adapt the needs of social 
development. The application of these theories can solve 
the problems. So it is necessary to use constructivism 
teaching theory to guide students’ English reading in 
senior high school. 
IV. THE APPLICATION OF CONSTRUCTIVISM 
TEACHING THEORY IN ENGLISH READING 
TEACHING  
4.1 The Cultivation of Students’ Autonomous Learning 
Interest is the internal motivation to mobilize students’ 
initiative and knowledge (Leslie 26). Many studies show 
that the interests will be able to maximize arouse their 
potential power to learn the knowledge. With the guidance 
of the interest, the students can take the initiative to 
acquire knowledge. Constructivism teaching theory pays 
more attention to cultivate the students’ autonomous 
learning ability, so the interest is important in the learning 
process. Teachers should adopt effective reading strategies 
to stimulate the students’ interest, then further develop the 
students’ ability of autonomous learning. First of all, 
teachers should change the traditional teaching model and 
stimulate students to learn independently. In the learning 
process, the teachers can cultivate students to take the 
initiative to learn English and master a lot of reading skills 
to improve their English reading ability and develop the 
English learning level. Under the guidance of the 
constructivism learning consciousness not only promote 
students as the center for leaning and complete all kinds 
of learning activities but also in the different periods and 
different characteristics of the students can able to fully 
use their own advantages to learn. In the process of the 
students’ autonomous learning, teachers’ guidance can 
also not be ignored. Teachers provide some effective 
learning strategies, students through group cooperation 
and communication to actively construct knowledge. 
Constructivism learning theory provides theoretical 
guidance and reference to cultivate students’ autonomous 
learning awareness. 
4.2 The Creation of Learning Situation  
Constructivism believes that learning is always associated 
with a certain social and cultural background. Similarly, 
the process of learning is based on the original knowledge 
and experience. Therefore, in the design of English 
reading class, teachers must first depend on the students’ 
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original knowledge and background knowledge to arouse 
students’ emotion and help students build new knowledge 
learning structure. So in the teaching of English reading, 
the teacher should create the actual situation to stimulate 
students’ imagination, and help students better understand 
the content of the text. It can also make students use 
relevant experience in their original cognitive structure to 
assimilate the new knowledge. Therefore, teachers should 
create the actual learning situation to stimulate students’ 
thinking. In order to establish the connection between old 
and new knowledge, learners should take their own 
knowledge and experience as the resources, with the help 
of teachers to provide the appropriate environment and 
conditions to actively carry out knowledge construction. 
This kind of learning mode around a certain situation can 
promote the students’ learning consciousness and reflect 
the students’ dominant role (Grellet 38).  
Constructivism points out that teachers should make full 
use of the abundant materials and current events to help 
students to get overall knowledge and stimulate students’ 
interest in learning process. Create situations is a creative 
work, it needs the wisdom of teachers, according to 
different texts and different students to create different 
situations. Teachers in the creation of situations must 
focus on the theme of the text, and make the situation 
connect with the actual life of students. The teachers 
should provide opportunities for students to use English in 
the class, using the creating situation to help students use 
English in practice. This can further enrich the knowledge 
and promote English reading comprehension. 
4.3 The Guidance of Constructivism for Teachers and 
Students  
Constructivism theory for students shows that the new 
approach should be student-centered and activity-based, 
engaging students actively in learning process. The 
students accumulate some experiences in the daily social 
life. So when they encounter some problems that they 
never met in their life, they also can depend on their past 
experience to make the right measures. Therefore, the 
students’ past experience cannot be ignored in teaching 
process. The two parts should be linked to build new 
knowledge. Constructivism believes that learning process 
should be positive. Because when students use meaningful 
materials to process the input information, the students are 
happy. Students, teachers, families and society constitute 
a learning group. Therefore, the learning process can not 
be separated from the community, students, teachers and 
family. The constructivism theory holds that cooperation 
and conversation are the two elements of learning. In 
teaching process create the actual situations, it will not 
give rise to the students lose touch with the real life. It can 
help students better understand the significance of 
knowledge. 
The constructivism theory for teachers emphasizes that 
the students are the center of learning and teachers are the 
initiator. The teachers’ duty is to encourage and guide 
students to participate in learning process, which makes 
the cooperation activities become the main form in class 
teaching. The role of teacher is the faithful supporter and 
partner of students’ knowledge construction. Teachers 

should provide students with complex real problems and 
to motivate students to solve the problem. Teachers should 
create a good learning environment, students can use 
independent exploration, cooperative learning and other 
ways to expand their learning. Teachers should also 
stimulate students’ interest in learning. In teaching 
activities, teachers should design some teaching activities 
to develop students’ initiative.  
In the whole process of teaching, students do the active 
learning, the teacher is the conductor. The student-
centered teaching activities can better develop the 
subjectivity of students and arouse their enthusiasm and 
make them more actively participate in teaching activities 
(Li 56). On the one hand, the teachers as the partners of 
the students, teachers can guide the students to learn the 
skills and correct the typical errors and face the difficulties. 
This can help students to clear their own way of learning 
and enhance students’ self-confidence. On the other hand, 
constructivism emphasizes to cultivate the students’ 
autonomous learning ability. Teachers help students to 
enhance their knowledge and teach the students learning 
skills. The teacher can make the effectively measures to 
cultivate students’ interest in reading. In addition, the 
teacher also needs to create a good and positive learning 
environment for students. 
V. CONCLUSION 
The application of the constructivism theory in senior high 
school is feasible. Constructivism teaching theory is 
beneficial to cultivate the students’ innovation and 
creation ability and students are required to take the 
initiative to build knowledge in learning process. In the 
teaching activities teachers are no longer the main leader, 
they are the main teaching activities’ designer and provide 
more support to help the students construct knowledge, to 
restructure new information and deepen understanding. 
The constructivism teaching concept requires teachers to 
help students build their own knowledge with open minds 
and skills. Teachers should make a flexible form to apply 
the constructivism theory. The students should be in the 
specific teaching environment according to the actual 
situation to make the right decision. Constructivist 
learning theory is of great significance to the teaching of 
English reading. On the one hand, we should analyze and 
grasp it deeply in theory, understand the basic problems in 
teaching dialectically, at the same time, we should absorb 
its reasonable points in concrete teaching practice and 
activities, so as to construct the teaching which is suitable 
for our English teaching practice.  
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Abstract: Based on the analysis of many scholars' research 
on the quality of school football coaches, this paper uses 
questionnaire, observation, interview and other data to 
make statistics analysis as well as draws the conclusion 
that in Some City, the knowledge level of the coaches in 
school football is insufficient; the professional skill 
experience is insufficient; the ideological quality problem 
lack of enough attention. At the same time, it also reflects 
that in Some City the school football lack of talented 
coaches, and the conflict of large number of social needs 
between the small number of qualified coaches has a 
certain influence on the current coach's quality. This 
article analyses the above problems and puts forward the 
corresponding countermeasures to improve the quality of 
the coaches in Some City school football, and provides a 
theoretical reference for the promotion of the teaching 
level of the football coaches in Some City. 
Key Words: Campus Football; Coach Quality 
 
INTRODUCTION 
“Out of Asia, into the world” is not only a slogan, but also 
the determination of Chinese football over the years! 
In recent years, the development of school football has 
greatly promoted the level of Chinese football, and 
promoted the atmosphere of a city's school football. The 
atmosphere brings the good trend of development, there 
are the more and more school football activities and the 
number of people who love football is also increasing. 
However, a city football level did not see the significant 
improvement. The author believes that the problem lies in 
the city's youth football training still being in the state of 
constant exploration, at the same time, the quality of 
coaches come to arouse more and more prominent 
attention. 
The quality of the coaches is an aggregate of the various 
qualities of the coaches and a whole concept. It develops 
and changes with the changes of the times, the 
development of sports events and the different groups of 
participants, the quality of the coach refers to the ability 
of the coach to fulfill the duty, complete the training, 
scientific research and social service. [1] 

In the football match, it needs to have the high level 
athletes, but the raise of high level athletes need to have 
the coach with the high level, the high level coaches must 
meet the basic quality as a qualified coach. Therefore, the 
key to improve the level of a city's football is to improve 
the quality of coaches as soon as possible, which also 
should be considered as a top priority. Through the 
investigation of the quality of the football coaches in a city, 
the paper finds out the problems, in order to make a 
contribution to the development of the football in a city. 

1. RESEARCH OBJECT AND RESEARCH METHOD 
1.1 Research Object 
The quality of coaches of school football in a city is taken 
as the research object. The football players and 
professional football coaches in 10 schools of school 
football activities in a city were investigated. 
1.2 Research Method 
1.2.1 Documentation 
According to the investigation needs, literature books 
related to the quality of school football coaches are 
consulted in the library, and all the literatures related to the 
development of campus football coaches quality in the 
China Knowledge Network and the Internet will be 
collected and arranged in categories, since 2018 more than 
20 articles that are closely related to this topic will be 
given a close reading and detailed analysis, above which 
has laid a solid theoretical foundation for this investigation. 
1.2.2 Questionnaires 
According to the investigation aim and content of this 
paper, according to the basic requirements of the 
questionnaire design and closely combined with the 
development of school football in a city, the paper designs 
the questionnaire of the quality of coaches in carrying out 
school football activities in a city and after repeated 
revisions, a formal questionnaire was formed. In 10 
schools, 400 students and 17 coaches who participated in 
school football activities were surveyed. Each school 
issued a questionnaire (including 40 copies of the football 
players and 1 copy of the football coach), a total of 417 
copies. Recall of 400 student questionnaires and 17 
campus football coaches. 
1.2.3 Interviewing 
By communicating with the football players and coaches 
of a certain city, the quality of the football coaches in the 
school of a certain city was investigated. 
1.2.4 Observation 
To observe the quality of the football players in the course 
of coaching, and to record the content of the training. 
1.2.5 Mathematical Statistics 
According to the available data collected from the 
questionnaire, the paper analyzes the research aim, 
direction and problems, and makes statistical analysis of 
the data by using Excel software. 
2. RESULTS AND ANALYSIS 
2.1 Quality Composition of Football Coaches 
The quality of the football coach is the professional 
attribute that the football coach has in the process of 
football education, training and competition as well as in 
the practice and study, it is composed of ideological 
quality, knowledge quality and ability quality. The three 
aspects promote each other and complement each other. [2] 
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2.2 Investigation of Basic Situation of Football Coaches 
in a Certain City 
By March 2020, the total number of school coaches 
carrying out school football activities in a city is 17, with 
the coaching group concentrated in the younger age group. 
The school football coach is also called the basic level 
coach, whose occupation has the higher request to the 
knowledge quality, the thought quality, the ability quality 
and so on. Working Years, professional experience 
determines whether the coach has rich experience. 
According to this, age, education, coach grade, working 
years, professional experience, etc. are the important 
criteria when analyzing the quality status of a school 
football coach. 
2.3 Investigation of Quality Status of School Football 
Coaches in a Certain City 
In the study of the current situation of the quality of the 
school football coaches of a city, the quality of knowledge 
and skills are taken as the main research contents. This is 
because the school football coaches of a city shoulder the 
responsibility of football education and training, its basic 
qualities include the knowledge and skills of the basic 
movements of football, the sense of teamwork in football, 
and the change of rhythm when getting rid of opponents, 
the quality of their knowledge and skills will play a very 
important role in the performance of their duties, 
according to which, the level of knowledge and skills have 
become a representative factor of the quality of a city's 
school football coaches. 
2.3.1 Investigation on the Ideological Quality of Football 
Coaches in Certain City 
An excellent football coach, first of all, must be a person 
who loves football with noble moral character and lofty 
spiritual realm and a strong sense of professionalism and 
responsibility as well as having firm ambition and 
perseverance, and having deep feelings for football work, 
following the law, setting an example, teaching by 
example, setting up their own lofty image in the athletes, 
followed by the spirit of diligence, positive thinking and 
hard work. In the training the coach is required to have the 
courage to explore and to innovate, and to have the 
unswerving quality of the will and love their players. 
From the survey, it founds that most city's school coaches 
have the problems of using inappropriate language, 
attendance problems, dress problems and site layout 
problems. Because the coach is the student's guide, is also 
the student's model, therefore the coach needs to prepare 
the training ground in advance before the training, the 
dress should be strict, instructing the students with simple 
and appropriate language. 
2.3.2 Investigation on Knowledge Quality of Football 
Coaches Certain City  
Judging by the current state of school football in one city, 
people in the Zhoukou region now allow their children to 
attend soccer classes for an hour or two after school, 
during which the football coach plays an enormous role in 
guiding the techniques of football players and ensure the 
safety of players. And they have to further promote the 
improvement of the level of school football in a certain 
city, which creates extremely high requirements for the 

knowledge quality of school football coaches. So in order 
to meet the requirement of school football in a city, the 
football coaches must meet the high knowledge quality. 
Education is the primary condition for a campus football 
coach to engage in his or her own career. According to the 
statistical data in the table above, at present, there are 11 
college-educated football coaches in a city, accounting for 
64.7% of the total, the number of coaches with a college 
degree or above was 6, accounting for 35.29%. In terms 
of the number of coaches with a college degree, there were 
5 more coaches with a college degree than with a bachelor 
degree. 
According to the survey data, at present, there are 11 
coaches without coach grade in a certain city's school 
football coach team, accounting for 64.7% of the total, and 
there are 5 coaches with D grade, accounting for 29.41% 
of the total, is the coach c class coach has 1 person, 
accounts for the proportion 5.88%. From this data, we can 
see that the number of coaches' training courses offered in 
a certain city is less. 
2.3.3 Investigation on the Ability and Quality of Football 
Coaches in a Certain City 
Competence refers to the overall effect of knowledge, skill 
and intelligence that people often and steadily display 
when they successfully accomplish certain tasks. [4] the 
football coach must have certain ability to complete the 
training task effectively, this kind of ability is not one but 
each kind of ability collection, and has many kinds of 
functions, many levels collection. [5] 

On the premise that school football activities are 
flourishing, the number of football coaches in China has 
gradually increased, while only some of them have 
reached a higher level. However, in comparison with the 
actual social demand for school football activities in China 
at present, this quantity is still at a very low level and can 
not meet the current demand. Most of the coaches on the 
campus of a city are directly involved in the training work 
on the premise that they have not been trained or on the 
basis of their own training experience. However, from the 
perspective of their long-term development, this status 
quo is not conducive to a city's school football coaches to 
improve their quality. 
2.3.4 Investigation on the Teaching time of Football 
Coaches in a Certain City 
According to the statistical data of the survey, there are 12 
football coaches who have been teaching for less than 3 
years, accounting for 70.59%, and 4 football coaches who 
have been teaching for more than 3-10 years, accounting 
for 23.53%, the number of campus football coaches who 
have been teaching for more than 10 years is 5.88%. From 
the comparison among the three, it can be concluded that 
the number of school football coaches who have been 
teaching for 3-10 years is relatively large, this has 
something to do with the popularity of school football 
across the country. 
2.3.5 Investigation on Sports Experience of Football 
Coaches in a Certain City 
Based on the survey data, the number of college football 
coaches with professional experience was 2, accounting 
for 16.67%, and the number of coaches without 
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professional experience was 10, accounting for 83.33%, 
the number of coaches with no professional experience is 
greater than the number of coaches with professional 
experience, and the number of coaches with no 
professional experience is far greater than the number of 
coaches with professional experience. Most of the school 
football coaches did not have the corresponding 
accumulated experience and occupy a very high 
proportion, which is disadvantageous to the development 
of school football. 
3. CONCLUSIONS AND RECOMMENDATIONS 
This paper came to a conclusion according to the above 
survey. The number of football coaches of a city's school 
football is low. The number of coaches with college 
degree is higher than that of coaches with undergraduate 
degree, which indicates that the level of knowledge and 
quality of coaches is insufficient. The number of coaches 
with professional experience is much lower than the 
number of coaches without professional experience, 
which explains a city school football coach lack of 
knowledge reserve and technical sufficient experience. 
The football coaches use inappropriate talk to students in 
the course of training. The training courses for football 
coaches in a city are too little to meet the learning needs 
of school football coaches. 
Based on the survey results, the paper puts forward some 
recommendations for the development of school football. 
When recruiting football coaches, schools should suitably 
increase the number of football coaches, at the same time 
a city should build an echelon of football coaches in a city, 
and employ highly educated football coaches to teach at 
the school. Young coaches should be instructed with the 

guidance of the old coaches in order to make them grow 
rapidly with the faster speed the shorter time. Making a 
unified training study on the ideological quality for the 
coach team of a city, making the coach recognize the 
importance of the having ideological quality, at the same 
time giving each school and each school coach the 
platform for mutual exchange. The relevant units in a 
certain city should set up more training courses for 
coaches and investigate the comprehensive qualities of 
coaches when recruiting coaches. 
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Abstract: To investigate and study the interest of left 
behind female children in rural middle schools in Fugou 
County in participating in sports activities, this paper uses 
the methods of literature, mathematical statistics, 
interview, logical analysis and questionnaire to study the 
cognitive attitude, activity form, exercise time Field 
equipment and other aspects were investigated. The 
results show that the left behind female children in rural 
middle schools in Fugou county have low interest in sports 
activities, weak awareness of participation and low 
enthusiasm; The factors affecting students' participation in 
sports activities mainly include subjective environment, 
objective environment, physiological and psychological 
factors. 
Key words: Rural middle school left behind; Female 
children; Sports activities; Participation interest 
 
INTRODUCTION 
Participating in sports activities is an effective means for 
students to enhance their physique and health. It is the 
main way to improve students' physical exercise habits 
and lay the foundation for lifelong sports. Sports activities 
not only include students' purposeful, planned and 
organized participation in sports activities inside and 
outside the school, but also include all sports activities 
inside and outside the school that students spontaneously 
participate in. A number of research results show that from 
the current situation of rural middle school left behind 
students participating in physical exercise, with the 
growth of age, the emergence of female physiological 
characteristics of rural middle school left behind female 
children is manifested in unbalanced and unstable 
development, easy fatigue, decline of movement 
coordination ability and so on; In terms of psychology, it 
is implicit, sensitive and afraid, which leads to low interest 
in sports activities of left behind female children in rural 
middle schools. Enough attention should be paid to the 
emergence of this phenomenon. If they are allowed not to 
participate in sports activities, it is an irresponsible 
behavior. Forcing them to participate in sports activities 
will arouse their rebellious psychology, and they are more 
reluctant to participate in or even tired of sports activities. 
Only when their interest is improved can they participate 
in sports activities and improve their physique. Students' 
physical health will not only benefit themselves, but also 
be of great significance to enhance the future physical 
level of the Chinese nation and enhance national strength. 
This paper investigates and studies the participation 
interest of left behind female children in rural middle 

schools in Fugou County in participating in sports 
activities, pays attention to their participation in 
extracurricular sports activities, improves their 
participation interest in sports activities, so as to find 
solutions to problems, and puts forward corresponding 
opinions, In order to effectively improve the interest of left 
behind female children in rural middle schools in 
participating in sports activities and enhance students' 
physique. 
1. RESEARCH OBJECT AND METHOD 
1.1 research object 
Investigation and Research on the interest of left behind 
female children in sports activities in rural middle schools 
in Fugou county. 
1.2 research methods 
1.2.1 literature method 
Through some search engines of the Internet, using the 
collection materials such as China Academic Journal 
Network, China Science and technology journal network, 
Wanfang Data Resource System and Zhoukou Normal 
University Library, this paper consulted the papers and 
works on the theoretical research on the participation of 
left behind female children in sports in rural middle 
schools, theoretically discussed the feasibility of this 
paper, and provided the basis for the design and The 
investigation provides a theoretical basis. 
1.2.2 questionnaire survey method 
Before designing the questionnaire, the author consulted a 
large number of books on social investigation and 
academic articles on relevant aspects. The questionnaire 
on the current situation of left behind female children 
participating in sports in rural middle schools in Fugou 
county was designed and distributed. 
300 female children randomly selected from five rural 
junior middle schools in Fugou county were investigated, 
including 60 left behind female children in rural middle 
schools in Cuiqiao Town, Fugou County, 60 left behind 
female children in rural middle schools in Jiangcun Town, 
Fugou County, 60 left behind female children in rural 
middle schools in Baitan Town, 60 left behind female 
children in rural middle schools in Daxin Town and 60 left 
behind female children in rural middle schools in Baotun 
town, A total of 300 questionnaires were distributed to 
them. 300 questionnaires were recovered, and the 
recovery rate was 100%. 
1.2.3 mathematical statistics 
The collected questionnaires are sorted out, the obtained 
data are statistically analyzed with Excel 12003, and the 
relevant conclusions are obtained through comparison, 
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deduction, logical reasoning and other methods. 
1.2.4 interview method 
After issuing questionnaires to the sample schools of rural 
middle schools, they will discuss and communicate with 
their PE teachers and student representatives on relevant 
issues. 
2. RESULTS AND ANALYSIS 
2.1 current situation of sports participation of left 
behind female children in rural middle schools 
2.1.1 awareness and interest in sports activities of left 
behind female children in rural middle schools 
The survey found that female children's subjective 
thoughts and interests in participating in sports activities 
are not high, and the number of interested people is not 
large (see Table 1). This phenomenon can not only 
improve students' physique, complete sports activities 
should cultivate students' good physical exercise habits, 
but also can not lay the foundation for lifelong sports. 
The frequency of left behind female students in rural 
middle schools participating in physical exercise every 
week is the guarantee for the function and effect of 
physical exercise. One time in the paper refers to the 
exercise time of more than 30 minutes, and those less than 
30 minutes are considered to be less than one time. As can 
be seen from table 2, most of them participate in "Monday 
to Friday" 1 ~ 2 times a week, and most of them participate 
in "Sunday" 0 ~ 1 times. Students' good physical quality 
and regular participation in sports activities are 
inseparable. The interest in sports activities is the driving 
force for students to participate in sports activities. Only 
when students' interest is improved will they often 
participate in sports activities. 
2.1.3 forms of left behind female children in rural 
middle schools participating in sports activities 
Many research results show that female children prefer 
projects with bright rhythm, natural coordination and 
artistry, which can not only improve female children's 
interest in learning, but also improve their endurance. 
They believe that they can fully express themselves in 
activities in a certain field, and some projects cannot be 
displayed and completed by themselves. This idea is more 
in line with the psychological and physiological 
characteristics of left behind female children in rural 
middle schools. 
It can also be seen from the research results that 195 
female children who like to participate in gymnastics and 
martial arts account for 65% of the total number, 
accounting for the largest proportion, and 15 female 
children who like to participate in basketball account for 
the smallest proportion. It shows that female children are 
interested in items with strong interest and beautiful 
movements, such as radio gymnastics, martial arts, table 
tennis and so on. They believe that radio exercises and 
martial arts can not only promote physical health, cultivate 
sentiment, give people artistic enjoyment and physical and 
mental pleasure, but also have practical value for moving 
towards society in the future. 
Therefore, in the selection of teaching content, we should 
fully consider the physiological and psychological 
characteristics of female children. Female children are 

more interested in gymnastics and martial arts. Take it into 
account when arranging sports activities. Otherwise, their 
interest in sports will not be high. After completing the 
national teaching task of left behind physical education in 
rural middle schools, physical education teachers can 
arrange some projects that female children prefer, have not 
contacted before or have little contact with according to 
the actual situation to improve the enthusiasm of female 
children in class, such as rhythmic gymnastics, aerobics, 
etc. 
2.2 cognition of left behind female children in rural 
middle schools to participate in sports activities 
It can be found from table 3 that the results are not 
optimistic from their interest in participating in sports 
activities. In addition, the results also show that they 
generally lack of understanding of the significance of 
participating in sports activities and weak sports 
awareness. Students do not realize the importance of 
sports activities to their physical quality and will, which is 
easy to lead to low interest in sports activities. 
The school's improvement of physical education teaching 
quality and teaching effect is based on good understanding. 
Therefore, the school should pay attention to educating 
students and publicizing the significance of participating 
in Physical Education in daily learning and life. Enhance 
students' enthusiasm to participate in sports activities. 
2.3 investigation and Analysis on the motivation of left 
behind female children in rural middle schools to 
participate in sports activities 
The interest in sports activities comes directly from 
people's life purpose and pursuit, from people's 
psychological and physiological needs and the influence 
of the external environment. From the survey, the 
motivation of left behind female children in rural middle 
schools to participate in sports activities is mostly due to 
the pressure of school entrance examination. 
It can be seen that the motivation of left behind female 
students in rural middle schools to participate in sports 
activities is diverse, mainly from fitness, entertainment 
and examination. Now the left behind female children in 
rural middle schools are more forced to take part in 
physical exercise under the pressure of examination. It is 
correct to take fitness and entertainment as the motivation 
of sports activities. In order to make this motivation 
become the motivation to stimulate students' regular 
activities, teachers should strengthen the scientific 
guidance for students' participation in sports activities, 
cultivate their own ability, and enable students to obtain 
the effects of strengthening physique, pleasing spirit and 
developing body and mind through activities, so as to 
generate new needs and pursue higher goals, Continue to 
participate in sports activities. 
2.4 analysis of factors affecting the interest of left 
behind female children in sports activities in rural 
middle schools 
2.4.1 internal factors affecting the interest of left 
behind female children in rural middle schools in 
sports activities 
The restriction of venues and equipment on students' 
interest in sports activities can not be ignored. The school's 
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investment in equipment and venues and its attention are 
the basis for improving women's children's interest in 
sports activities. It can also be seen from the research 
results in Table 5 that there are many factors affecting 
students' participation in sports activities, and the internal 
factors are mainly affected by subjective environment, 
objective environment and. From the survey of students' 
participation in sports activities, it is found that there are 
many classes, a large number of people, few and simple 
venues and equipment, which can not meet the needs of 
students in class, which also leads to students' dislike of 
participating in sports activities on the other hand. 
2.4.2 external factors affecting the interest of left 
behind female children in rural middle schools in 
sports activities 
The results show that female children are shy, lack of self-
confidence, afraid that their actions are not good-looking, 
worried about accidents in the process of completing the 
actions, or pessimistic and disappointed because of their 
poor foundation and picky about field equipment. In 
addition, left behind female children in rural middle 
schools are just in the development period of adolescence. 
When women enter adolescence, due to the emergence of 
secondary sexual characteristics, their body shape and 
metabolic function have been improved day by day, and 
their physiology and psychology are constantly 
developing towards maturity, but the development is 
unbalanced. Female children in adolescence have begun 
to pay attention to their personal image and strong self-
esteem. These can not better arouse the interest of left 
behind female children in rural middle schools to 
participate in sports activities. 
Therefore, students with good skills should be encouraged 
to practice with students with poor skills. In practice, 
students with poor movements can observe good students' 
movements while practicing, and can also ask each other 
for advice to improve their interest and enthusiasm in 
learning; The students with good movements realize the 
feeling of being a teacher in practice. If they want to teach 
others, their skills must be improved, which also increases 
the difficulty and puts forward higher requirements. It is 
challenging to stimulate their enthusiasm and interest. 
Cultivating students' interest in sports activities should 
permeate all links of life and teaching. 
3. CONCLUSIONS AND RECOMMENDATIONS 
3.1 conclusion 
3.1.1 the awareness and interest of left behind female 
children in rural middle schools in Fugou County in 
participating in sports activities are weak. 
3.1.2 the frequency of left behind female students in rural 
middle schools participating in physical exercise every 
week is low, and most of them are forced to enter school. 
3.1.3 female children prefer projects with lively rhythm, 
natural coordination and artistry. This phenomenon is 
more in line with the psychological and physiological 
characteristics of left behind female children in rural 
middle schools. 
3.1.4 there are many factors affecting students' 
participation in sports activities. It mainly includes the 
influence of subjective environment, objective 

environment, physiological and psychological factors. 
3.2 recommendations 
3.2.1 in study and life, female children should follow the 
requirements from shallow to deep, from low to high, and 
from easy to difficult. Obtain successful experience 
through competition activities, cultivate and stimulate 
students' interest in sports activities. 
3.2.2 physical education teachers should focus on the 
selection of teaching content, and teach students according 
to their aptitude starting from students' hobbies, interests 
and needs. With the goal of promoting the all-round 
development of students' body and mind, cultivate 
students' personality, creativity and adaptability. 
3.2.3 the school shall also provide certain venues, 
equipment and equipment to expand novel and valuable 
exercise projects, such as wheelbarrow, jumping circle 
and skateboard, so as to stimulate students' interest in 
sports activities. 
3.2.4 in study and life, teachers should fully consider the 
anatomical, physiological and psychological 
characteristics of female children. When teaching and 
training female children, they should consider that the 
exercise load of female children during menstruation 
should be smaller, and the activity time should not be too 
long. They should be arranged appropriately according to 
different situations. 
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Abstract. As important elements in fantasy literature, 
descriptions of journeys and fantasy maps can bring the 
work a certain sense of reality. Authors can map their ideas 
into fantasy journeys through the use of metaphors. The 
fantasy maps help authors to establish the logical structure 
of the fantasy world, and even transcend the text to 
become a mechanism that operates independently, serving 
as a medium for the reader to use his or her imagination 
outside the story. The descriptions of the journey exist 
only in the text as a literal description, and the fantasy 
maps as an illustration have the effect of a visual narrative; 
they complement each other and give the work a certain 
reality. 
Keywords: Fantasy Literature; Journey Description; Map; 
The Tempest; The Lord of the Rings; The Lion; the Witch 
and the Wardrobe 
 
1. INTRODUCTION 
Fantasy worlds refer to heterogeneous worlds that are 
different from the real world created by authors in 
literature works and are often associated with genres such 
as fantasy and adventure. There are already hints of this in 
Shakespeare's The Tempest(1611), which contains magic 
and faeries. Many fantasy worlds draw heavily on real-
world geography to create fantasy maps. In the mid-20th 
century, two great works of fantasy literature, J.R.R. 
Tolkien's The Lord of the Rings(1954-1955) and C.S. 
Lewis's The Chronicles of Narnia(1950), led to the 
development of fantasy maps while winning markets and 
readers. This paper will look at the metaphors implied by 
Shakespeare's The Tempest and the description of the 
journey in J.R.R. Tolkien's The Lord of the Rings, as well 
as the maps of Middle-earth, the maps of Narnia to 
demonstrate the sense of reality in fantasy literature. 
2. JOURNEY DESCRIPTIONS AS A METAPHOR: 
THE TEMPEST 
Fantasy literature cannot be separated from the narratives 
and depictions of journeys that allow many texts to begin 
and continue. But these journeys are not always simply 
physical journeys from one place to another. Writers often 
use journeys as a metaphor for life itself, using these 
journeys to map elements of nature beyond their grasp in 
reality or their own unforgettable experiences into their 
works to express notions of chance, choice, and resistance. 
Shakespeare transformed conventional natural materials 
into realistic imagery for his play The Tempest, allowing 
readers and audiences to collide with reality and fantasy 
to understand the author's implied meaning. The story 
opens with a violent “tempest” in which Prospero, the 
controller of the storm, drives the villains Alonso, Antonio 
and others to the island by a spell. Shakespeare’s choice 

of the conventional element of the storm to set the scene 
is not unintentional. Through the description of the spirit 
who is in service of Prospero: “Not a soul But felt a fever 
of the mad, and played Some tricks of desperation. All but 
mariners Plunged in the foaming brine and quit the vessel. 
Then all afire with me the King’s son Ferdinand With hair 
up-staring (then like reeds, not hair) Was the first man that 
leaped, cried “Hell is empty, And all the devils are here.” 
When the storm comes, there is not a single person, royal 
or noble, who does not leave the ship in a frenzy and jump 
into the sea to escape. Shakespeare uses the storm, a 
natural element that is familiar to humans but cannot be 
manipulated, to bring about the destruction of the objects 
on which people rely, such as the ship, in a way that makes 
them feel fearful and repentant. 
As Alonso and his party of four wander the island on their 
journey, unable to find an exit, the sadness of losing his 
son leaves him disheartened and weary. That is when Ariel 
appears and pronounces their sentence: “You are three 
men of sin, whom Destiny –That hath to instrument this 
lower world And what is in’t – the never-surfeited sea 
Hath caused to belch up you, and on this island, Where 
man doth not inhabit, you ‘mongst men Being most unfit 
to live... Against your peace. Thee of thy son, Alonso, 
They have bereft, and do pronounce by me Lingering 
perdition (worse than any death Can be at once) shall step 
by step attend You, and your ways, whose wraths to guard 
you from, Which here, in this most desolate isle, else falls 
Upon your heads, is nothing buthearts-sorrow, And a clear 
life ensuing.” Through magic, Prospero brings the forces 
of nature - the storm - to bear on evil, destroying it 
regardless. The storm is an imaginary transformation of 
water, a metaphor for the process of baptism. Spirit Ariel, 
on the other hand, works through the moral forces of 
probation and forgiveness of evil and intrigue. Through 
the interplay of Prospero and Ariel, Alonso and the others 
come to realise their sinfulness, and the conflict between 
man and man, and man and self, is dissolved on the 
deserted island, leading to a perfect ending. Shakespeare 
uses Storm to show the inner struggle of Alonso and the 
others, and the purification of their hearts after the storm. 
3. JOURNEY DESCRIPTIONS AS REFLECTIONS 
FOR REALITY: THE LORD OF THE RINGS 
Through The Tempest, Shakespeare implicitly expresses 
his dissatisfaction with the reality of society in a 
metaphorical way. Tolkien, on the other hand, projects his 
own experiences of war directly into his work. In Lord of 
the Rings, the portrayal of the journey of the two Hobbits, 
Sam and Frodo, from the lightness of their steps at the 
beginning of their journey to the end when Frodo has to 
be carried on Sam's back to reach the Magic Mountain 
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maps Tolkien's own exhaustion with the war. 
Tolkien's real motivation in building the Middle-earth 
world of The Lord of the Rings stems from his bloody 
experiences in the First World War. During the war, he 
witnessed the destruction of nature by technological 
weapons, the proliferation of industrialization, and the 
corruption of power. The First World War not only 
interrupted Tolkien's career and damaged his health, but 
even took the lives of two close friends of his. Many 
reenactments of World War I scenes can be seen in The 
Lord of the Rings. He wrote in the foreword to The Lord 
of the Rings: “One has indeed personally to come under 
the shadow of war to feel fully its oppression; but as the 
years go by it seems now often forgotten that to be caught 
in youth by 1914 was no less hideous an experience than 
to be caught in youth by 1914 was no less hideous an 
experience than to be involved in 1939 and the following 
years. By 1918 all but one of my close friends were dead.” 
Life on the battlefield had already invariably influenced 
Tolkien's writing, tainting the whole work with the 
atmosphere of the First World War. 
The hardships Sam and Frodo endure on their journey to 
escort the ring bear a strong resemblance to the torment of 
the soldiers of World War I. They are drawn from Tolkien's 
memories of the war. “They walked slowly, stooping, 
keeping close in line, following attentively every move 
that Gollum made. The fens grew more wet, opening into 
wide stagnant meres, among which it grew more and more 
difficult to find the firmer places where feet could tread 
without sinking into gurgling mud.” In WWI, soldiers had 
to leave their barracks at night to reach the battlefield, 
crossing trenches and sometimes sleeping in the trenches 
to rest before they could reach the front line and fight.The 
trenches had become muddy, damp, smelly and ghastly 
through the war, but to escape the German artillery fire, 
the soldiers had to hide there and endure all sorts of 
discomfort. Similarly, Tolkien's dead marshes were damp, 
rotten and full of potholes, just like the trenches 
crisscrossed and shell-shocked Somme battlefield. Sam 
and Frodo look like the Allied soldiers who had to choose 
to set off at night through the dirty trenches to avoid 
German patrols in World War I, only they were hiding 
from Sauron's lackeys[1]. 
4. JOURNEY DESCRIPTIONS AS AN 
INDEPENDENT WORLD: THE LORD OF THE 
RINGS AND THE LION, THE WITCH AND THE 
WARDROBE 
Maps in literature may not appear directly in the text, but 
only in the descriptions, as an element of the text that has 
a narrative effect in driving the plot forward. However the 
fantasy worlds created by authors of fantasy novels are 
uncanny and unfamiliar, and sometimes textual 
descriptions are not enough; maps act as a kind of diagram 
to help readers understand complex spatial relationships, 
have a visual effect, and give them a sense of reality. When 
fantasy maps are removed from their authors, they give 
readers from different cultural and historical backgrounds, 
as well as other subjects, the opportunity to recreate maps.  
The map of Middle-earth is a large and complex one but 
there are two locations that allow the reader to understand 

the complex spatial structure of the map in context of 
reality. The 'dark lords' of the orc army based in Mordor 
wanted absolute power, to devour and control the world, 
especially the Shire, where the Hobbits took the Ring and 
hid it. Deirdre F. Baker thinks the name Mordor sounds 
Germanic and Shire is British. In the map Shire is in the 
west and Mordor in the east, which by a reasonable guess 
is very similar to the geographical layout of Germany and 
Britain in reality. Sam and Frodo start in the Shire and end 
up in the Mordor hinterland, destroying the Ring that 
Sauron so desperately craved, representing the defeat of 
Nazi Germany in World War I. 
The Lion, the Witch and the Wardrobe is the first novel that 
C. S. Lewis finished writing in the Chronicles of Narnia 
series, but is not the first one as for the plot development. 
A detailed map is included inside the book, which helps 
the reader on a visual level to understand the geographical 
layout of the text Narnia. The wardrobe that Lucy first 
passes through at the beginning, the lamp-post where she 
enters Narnia and the stone table where Aslan is killed and 
resurrected by the White Witch Jadis are all shown 
perfectly on the map. Such a map gives the reader a sense 
of authenticity and makes them feel that Narnia is real by 
displaying the location. It also has the effect of 
strengthening the suspense of the story, as the coordinates 
of the map, which were not mentioned in the first novel, 
may be the main setting for the next novel. For some 
readers, they may not read the next published sequel to the 
novel, but be inspired by the map to make up new journeys 
in relation to their own real-life experiences, and use the 
map as a supplement to the visual dimension of the 
journey description[2]. 
5. CONCLUSION 
With the evolution of technology, it is possible to draw 
more beautiful and accurate maps via computers. With this 
the map is completely freed from the confines of the text 
and enters the real world. Maps created by authors, by 
invention, have a certain economic effect in addition to 
complementing the textual narrative of the work. Maps 
created by cartographers are sold as peripheral to the work, 
and for the purchaser they are an authentic memento or 
record of that work. 
In fantasy literature, the description of the journey is 
central to the story, and the map can provide the context 
in which the story takes place. The description of the 
journey implies the author's intention and can even reveal 
the author's own connection to the work. The author's 
experiences, beliefs and the time period in which he or she 
lived may all be metaphorical in the work. The map can 
complement the text and bring a sense of authenticity to 
the reader on a visual level, or even become an 
independently functioning mechanism for others to study 
again and again. As times change, maps no longer belong 
exclusively to the original authors, and readers can use 
them to develop their own creativity, adding to, rewriting 
or re-telling the text and undertaking their own journeys. 
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1. INTRODUCTION 
This paper mainly focuses on the American female 
photographers Marry Ellen Mark, who had an 
extraordinary courage to stay close to people’s life and to 
reveal the real society with her photos. 
Marry Ellen Mark, graduated from the University of 
Pennsylvania, is known as documentary photographers, 
social documentary photographers, portrait documentary 
photographers and even psychological documentary 
photographers. Mary Ellen Mark died in New York on 
May 25, 2015. This female photographer, who has 
influenced countless young artists, has published 21 books 
in her life, including her own photography works, as well 
as a collection of teaching and interviews from more than 
30 years of long-term teaching workshops. From the 
1960s until her death in 2015, she has traveled all over the 
United States, India, Europe, South America…She is 
considered to be one of the most respected and influential 
photographers in the world today. Her photographs show 
the diversity of the world have become a milestone in 
documentary photography. 
She once spent six weeks in a mental hospital in Oregon 
in order to observe the patients’ life and make pictures of 
them. As a female photographer, Mark not only had 
excellent photographic skills, but also had a strong desire 
to be a witness of her society. She was responsible for 
helping the public to understand various social situations 
through his photos, and what she wanted to show had 
made her pictures meaningful. 
2. THE WAY SHE MADE PHOTOS 
2.1 Courage to witness the society 
Mary Ellen Mark’s student Laurie Rae Baxter described 
an experience when a man tried to spit at her while she 
was filming. The teacher asked the student, "Did you get 
a picture of him?" Laurie smiles and says no. "Coward." 
Mary Ellen jokes, "if it was me, I would have taken a 
picture of him." 
This Pennsylvania born female photographer was walking 
the streets around the world, photographing people from 
all status of life. Whether poor or rich, lucky or 
unfortunate, the journey she has taken is undoubtedly a 
wonderful and frightening adventure. She has filmed 
prostitutes and circuses in India, psychotic patients in 
Russia, teenage runaways in Seattle, and displaced people 
living in cars in North Hollywood, California. 
Not only to Mary Ellen Mark, but the most admirable trait 
of them is also  their courage and persistence to record 
things happen in a shocking society, to reveal the human 

nature of people in different social classes. To many 
people, just like the student of Mary Ellen Mark, they have 
ever been shocked by the things happened around them. 
However, they cannot always be brave enough to depict 
them. And most amateur photographers have never been 
to a place for several months or even a few years in order 
to make pictures of the local life. To most of them, the 
reason to take pictures is maybe just to record their 
colorful life, and this is also the same for people who 
upload their pictures on social apps like Facebook or 
Instagram. 
However, to a great photographer, first, they have a strong 
desire to catch the “moment” in everyday situations. 
Second, they have a sense of responsibility to record and 
show these situations to the whole human society. To 
Mary Ellen Mark, a portrait would never be only a picture 
of person, but still a file of that person. A simple portrait 
tells a huge deal of information about the character: their 
appearance, mood, personality, their living state, or even 
what the society they live in is like. The photographer is 
also a writer, who tells the story behind the picture. 
Although they never use words to write a passage, they 
use a more direct, vivid way to make a deeper impression 
and empathy in human mind. 
2.2 Experiences in Oregon 
In 1976, Mary Ellen Mark was commissioned by the film 
company to shoot the stills of the film "Leaping over the 
cuckoo nest" in Oregon. After that, she and a female 
reporter lived in Oregon, an enclosed ward mainly for 
female mental patients for six weeks. This is the first time 
Mark totally involved in a photography project, and this is 
also a critical turning point in her career. In this hospital, 
windows were covered with wire netting, sometimes 
people had great pain on their face, sometimes they 
jumped around the circle, with happy facial expression, 
hand in hand. These people were never afraid of camera, 
so Mary Ellen Mark took a very, very close look at them. 
When the audiences first saw this series of pictures, it felt 
like the characters inside were just like sitting next to them, 
looking at the audiences. They could hear their screen, 
their laugh, the sound of metal implements collided. It was 
quite an amazing sense of involvement in that experience. 
The photos tell the smell of air in the ward, they pull the 
audiences into the ward, of the six week life with those 
patients. So it may be a more profound state of a 
photographer, from just depicting and stopping a moment, 
to tell a story inside the picture, and finally to create an 
entire world for people to experience. The people who saw 
the picture could gradually change their roles deeper and 
deeper, from a simple viewer, to a listener of the story, to 
a participant of that inside world. Compared with a visual 
shock of particular photography, such kind of step by step 
understanding and involvement could create a more 
expressive and shocking effect to the audiences. So a 
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successful photographer like Mary Ellen Mark is always 
able to control and lead the viewer’s mind when they’re 
trying to fall into the inside scenes of the picture. 
3. THE MAIN ROLE OF MARK’S WORK 
First, as a photographer, she was absolutely excellent in 
using pictures to creat an aesthetic and artistic enjoyment 
for the viewers. Second, as a women photographer, she 
would be a model to prove herself in that time period that 
women could also choose whatever they want as their job 
and standing at the top of that field by their own efforts. 
She could be a milestone and also a representation of the 
women photographer in history. Third, as a photographer 
who always choose to focus on revealing the condition of 
different societies, Mary Ellen Mark has aimed to do 
things far beyond photography. She made herself into 
those conditions and tried to understand them and reveal 
to the public. Nobody knew how she lived in South 
America for several months and how she got along with 
those psychotics for six weeks in Oregon, and people just 
saw the pictures she made. [1] 
The value of a photo can not only be measured from the 
aesthetic point of view, but also be judged from the visual 
expression intensity of human beings and Society. As a 
witness of society, her documentary photography has 
made unremitting efforts for the return of human dignity, 
existence and humanity from the very beginning. The 
public could know people from different social status and 
countries from these photos, which enhance their 
understanding and care for the societies and may lead to a 
little bit contribution to improve those situations. So Mary 
Ellen Mark was one of the initiators to view and appeal 
others to view the differences in the world. Finally, as a 
citizen of the international world, a photographer played a 
role in recording history. Photographic record is the 
witness and preserver of history. It represents the 

appearance of an era, the epitome of an era and the 
treasure of a unique time period. The photographer is the 
one who dug up the treasure and preserved it for the whole 
world. 
Mary Ellen Mark had not children, so she said that she 
regards every photo and every topic as her child and 
“Ward 81” was just like her first child. Such affection of 
photography makes Mary Ellen Mark’s work full of 
stories, full of connotations. And her works have even 
been far beyond only photographic work. They show a 
wonderful mental world of Mark herself and also create 
endless empathy and introspection for the viewer 
themselves and for the viewers to think about the society 
world. And all of these, have made Mary Ellen Mark a 
remarkable photographer. 
4. CONCLUSION 
This paper introduces the great American female 
documentary photographer Marry Ellen Mark. It shows 
the audiences her courage to witness the real society and 
human nature. According to her 6 months experience with 
mental patients in Oregon, during this period, she was 
fully integrated into the environment of the photo, that she 
was not only a spectator with the camera, but also a 
participant in the scene. She also shows us the other side 
of people and society that we have never met. The purpose 
of Mark’s photography was not only to record, but also to 
appeal and understand. She let the meaning of 
documentary photography not only stay in recording the 
moment, but use a moment to create long-term influence, 
understanding and change in people’s mind. 
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Ideas About Anti-Vaccinists 
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Abstract: This article is meant to discover, analyse and 
find out possible solutions of anti-vaccine phenomenons. 
Anti-vaccinist or anti-vaxxers are defined as people who 
oppose vaccination, they are mostly made up of 
conspiracy theorists and some people who oppose in order 
to chase liberty in their mind.  
Keywords: Anti-Vaccine; Vaccination; Sanitation; 
Parents; Conspiracy Theory 
 
1.INTRODUCTION 
There are a number of ways to find out the primary 
reason/cause of anti-vaccine ideas will be listed in this 
article, a few possible solutions will also be listed after the 
finding of the causes. 
2. WHO ARE ANTI-VAXXERS 
There are many anti-vaccnists/anti-vaxxers that are being 
active in many aspects of the society. A large part that 
makes up the whole anti-vaxxer population are the 
conspiracy theorists. Many conspiracy theorists believe in 
absurd things which they believe is the truth about the 
world such as the world is ruled by lizard men/reptilians 
or Bill Gates wants to ruin all human beings. There are 
also other groups of people who oppose vaccination, but 
they are not as many as the conspiracy theorists. There are 
some religious group that oppose vaccination because 
they think that getting vaccinated is against god’s will, and 
also people who think that getting vaccinated by 
responding the call from the government means they were 
not liberated, and also some people who believe that such 
unnatural thing like vaccine are not as good for human 
immunity as getting immune for certain disease through 
the process by human body naturally, without any help 
from artificial materials. In the website called the “health 
free summit”, people in there believe that they were the 
group of people who know the truth about the diseases, 
Andy Wakefield or Andrew Wakefield, an unwell credit 
former physician, he was accused for claiming that MMR 
vaccine is related to autism in his paper that was published 
on “the lancet” magazine, but was soon revoked. 
3. LIKE ANTI-VAXXERS 
The invention of certain vaccine have to go through many 
strict processes, but still, there could be side effects after 
vaccinated. Due to the differences in immunity between 
people in different age group, adults which normally have 
the strongest immunity, older which normally have 
weaker immunity and children which, for most cases, have 
the weakest immunity, some people might hold the idea of 
getting vaccinated after a period time since certain vaccine 
was launched to the public. Some parents hold the idea 
that since certain vaccine is the first time to be used for 
children, they would wait for a period of time to check out 
if that vaccine has any side effects or not. There are also 
people who have immunity problem like allergic to certain 

material that was used in the vaccine or some of their body 
status doesn’t allow them to be take certain vaccine. These 
people who cannot be vaccinated due to some objective 
reasons aren’t defined as an anti-vaxxer[1]. 
4. NEGATIVE EFFECTS OF ANTI-VACCINE 
There are many aspects of anti-vaccine ideas and 
behaviors that they caused bringing negative affect to the 
society. People’s life and many normal function of public 
service and actions that were planned to be taken by the 
government for some sanitation purposes would be 
impacted by some of the anti-vaccine behaviors people 
have done.  
The chance of virus infecting other people would also be 
a problem, for example, if there is a student in a school 
who has leukemia, which means that he or she cannot be 
vaccinated or the vaccine might not work as well on him 
or her as it would be on other people, is in class where 
some of the students in the class were not vaccinated for 
some reason, some virus carried by the students who were 
not vaccinated might just infect the student who has 
leukemia and cause an accident. In this case, should the 
unvaccinated students or their parents or the school or 
other organizations take the response of harm a student’s 
life? 
5. ORIGINS OF MOST PUBLIC ANTI-VACCINE 
IDEAS 
There must have to be a source for the anti-vaxxers to get 
their anti-vaccine information. Some celebrities spread all 
sort of information on social media and other places, some 
of these celebrities believe in or may just randomly talked 
about some anti-vaccine information, due to the large 
volume of exposure of the celebrities, every word they 
published on social media would be observed and taken 
by some people.  
6. POSSIBLE SOLUTIONS TO ANTI-VACCINE 
IDEAS AND SPREADING OF RUMORS 
There can be varies ways to help eliminate rumors from 
different aspects of the society. Internet, as the most 
modern and efficient path for the spreading of information, 
is where rumors gets to infect different communities very 
fast. In order to regulate the spreading of rumors, there 
should be stricter regulation to the messages that was 
posted by people online. There should also be heavier 
punishment to people who spread rumors in reality.  
7. CONCLUSION 
The government should be in charge of this process, 
stricter rules and laws should be established both on the 
internet and in real life. 
 
REFERENCE 
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Abstract: A puppet show is a play in which puppets are 
used to perform stories. One of the traditional arts of Han 
nationality, also known as "puppet opera" in ancient China. 
This article discusses the composition of the puppet show, 
mainly introducing the Quanzhou puppet show. The 
history, reality, and the spread of stage plays are 
introduced. This article focuses on the story of the 
representative figure of Quanzhou puppet show and his 
history. 
Keywords: History; reality and communication 
 
1. INTRODUCTION 
Suddenly a puppet figure appears against black cloth, fully 
dressed in an elaborate opera costume. And then another 
puppet figure in colorful clothes appears on the darkened 
stage. Mr. Chen and his friends are controlling these little 
puppets. These are hand-made, each suspended from 16 to 
30 individual strings to create magical movements. Just by 
turning his hand, Chen is the master of every string and 
every move made by the puppet. 
2. BRINGING LIFE WITH A TURN OF HIS HAND 
Chen is an actor of Quanzhou Puppet Theater and 
representative practitioner of Quanzhou Puppet Show, a 
national intangible cultural heritage. Chen is a native of 
Quanzhou in southern Fujian. But he is not descended 
from a family heritage of this career. Instead, he took the 
exam at the Fujian Art School in 1977. He was among just 
15 actors chosen out of a total of more than 2, 000 people. 
Chen entered Quanzhou Art School in 1978 to learn this 
art, and studied it for five years. Chen recalled the exam 
subjects at that time: "It was mainly about singing and 
recitation. The first level was to check whether the fingers 
were defective, and the second level was to sing and recite, 
because puppet show performances require singing.The 
main thing is to assess whether the articulation is clear. 
Chen continued: "There are many classes in the art school. 
Our major is called the puppet class.At that time, the class 
had a maximum of 30 students, all actors. The 
requirements for marionette performances are high. After 
studying for a period of time, some quit, and some 
switched to other professions in the middle, and finally 
only 14 actors were left. 
Chen joined the theater at the age of 19. He already had 
some small training as an intern While he was in art school. 
He represented the school in formal performances in the 
1980s. After graduation in 1983, he joined Quanzhou 
Puppet Theater to work until now. In the Quanzhou Puppet 
Opera, there are 700 shows the actors must learn. And 
each with dozens of songs, mostly composed of ten-note 
scores. The tone is crisp and elegant, and it is pleasant to 
the ear. Driving the songs and drama are a whole orchestra 

of traditional musical instruments. There's the Suona, 
Sanxian, Erxian, and sometimes pipa and Dongxiao. 
Percussion is based on the unique sounds of the Nangu 
Drum, the Zheng gong, and grass gong, as well as Tonggu, 
Huagu, Dagong, Xiaogong, Xiaoyue, Xiangzhan, and 
other ancient instruments.Regarding the marionette, Chen 
said that to freely control a puppet, first of all, it must walk 
on the horizon and squat down like a human, and it must 
feel like flying when it is off the ground. The control of 
the thread relies on the tightness of the fingers and joints 
[1]. The main thing is to have a feel. You can know if you 
have touched the horizon when you pick it up. This 
requires many years of practice. Sometimes the puppet 
performances are relatively large and need to be partnered 
with others or there will be contact and collision between 
the puppets, the entanglement or knotting of the thread. 
3. PUPPET IS A REAL CHALLENGE 
Here is a short example. When Chen exchanges puppets 
with foreigners, Chen explains that he has no trouble 
adapting to the foreign puppets. But foreigners find Chen's 
puppets a real challenge. Chen said: "In addition to the 
traditional basic skills, our puppets also know the line 
settings and our methods of organizing these lines. The 
Western puppets are set up and made like a machine, and 
we know it as soon as we get it. How to manipulate, for 
example, when shaking back and forth, or how to make a 
fixed movement. But such a puppet is specialized. For 
example, to make a puppet that carries water, it can only 
carry water and repeat this one action. Our puppet can 
move freely, for example, it can dance with a sword in its 
hand, and also use that sword in battle. [1] 
These unique qualities of Quanzhou Puppet Operas are 
something I have known of since my childhood.  My 
hometown is in Quanzhou. When I was a child I went 
home for the holidays and by chance saw a puppet show.  
At that time, the puppets on the stage were so beautiful 
that I never forgot it. I was amazed at how the marionette 
puppets can move so quickly and perform so freely and 
powerfully. And it seemed incredible that the actors are 
able to manipulate even the most complex movements of 
fighting or riding a horse, all with just their palms and 
fingers. During a performance, the audience is crowded 
together in front of the stage. Hidden above them on a 
bridge over the stage are the skilled artists skillfully 
manipulating the puppets with their hands, making the 
puppets perform their various delicate movements.  And 
the whole while, performers like Mr Huang must also 
narrate and sing vividly. 
Each of the beautifully carved puppets are vivid and lively.  
Although the stage is small, it is full of joys and sorrows, 
good and evil, beautiful and ugly as the Troupe members 
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work their magic. 
These Puppet shows are dramas in which puppets are used 
to perform stories. One of the traditional arts of the Han 
nationality, China's puppet show has a long history. The 
common view is that it originated in the Han Dynasty and 
flourished in the Tang Dynasty. According to Mr. Huang, 
the fourth generation successor of Quanzhou puppet show. 
Quanzhou puppet show spread in Quanzhou after the song 
and Yuan Dynasties (when it was commonly known as 
Jiali Opera). Since the Ming and Qing Dynasties, puppet 
shows with marionettes, operated with the palm of the 
hand, were widely known in Fujian folk traditions. 
Today, the repertoire of Quanzhou Puppet Troupe is very 
rich, and includes Shengdan Opera, Martial Arts Opera, 
Palace Opera, Case-Trial Opera, Lianben Opera, Excerpt 
Opera, and many more. Most of these traditional plays 
have been passed down from generation to generation. 
Each of these performances are subtle and emotional. 
Their incredible skill in conveying the intricate 
movements and emotions of the stories has gained them a 
large and loving audiences. It has also won them many 
awards and performances in over 50 countries. 
4. CONCLUSION 
After speaking with Chen, I learned that today things are 
changing. There are very few people are willing to learn 
the traditional arts of puppet show. Chen said: "This play 

must be passed on by hand and word of mouth. Because 
there are many spells in it, If I find an apprentice who is 
not willing to learn or is not very attentive, then I have to 
teach it every day. He practiced such a spell and had to 
invite gods every day, which is too disrespectful. In fact, I 
understand that Master Xiang (The founder of Quanzhou 
puppet show) is a symbol, a microcosm of all the 
predecessors of our puppet show, on Master Xiang, we 
respect, respect and worship Lord Xiang, which is also 
giving to respect all our ancestors." Chen also hopes to 
find someone who truly loves to pass on this traditional 
art.  He believes that the traditional culture created by 
our ancestors is the precious spiritual wealth of the 
Chinese nation. It needs to be Only when the people enjoy 
the protection of cultural heritage more and participate 
more widely in the protection of material culture can the 
effective protection of cultural heritage be truly realized, 
and the rational use and inheritance of culture can be 
realized. 
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Abstract: With the advancement of the Internet, we have 
higher requirements for the quality of the network 
environment, so there are many quality enhancement 
devices for the network environment. This article first 
briefly introduces the background significance of the 
optimization of the new type of Lab Substation Lampsite. 
Then it focuses on the analysis of the corresponding 
optimization method of the new Lab Substation Lampsite. 
The characteristics and corresponding application 
scenarios of the new Lab Substation Lampsite are 
described, and the scene characteristics and coverage 
strategies of three different scenarios are listed. And test 
and collect the indicators before and after optimization. 
Key words: New Lab; Substation Lampsite; Network 
Optimization  
 
1 INTRODUCTION 
The wireless network has experienced many years of 
development in our country, and continuous signal 
coverage in many areas has been completed. With the 
development of my country's socialist modernization, 
urban development is changing day by day, housing 
demand is increasing, and the density of buildings is 
constantly increasing. More than 65% of mobile 
communications occur indoors, so the requirements for 
the coverage strength and quality of indoor signals are also 
increasing, and the indoor coverage problems of the cell 
are becoming increasingly prominent. The broadband, 
mobile, and fixed convergence solution was proposed by 
operators, and equipment vendors immediately formed a 
new indoor distribution system on this basis to solve the 
problem of insufficient. It is used to solve the problem of 
insufficient coverage of indoor signals by the outdoor 
macro stations of operators, and at the same time use a 
new indoor distribution system to absorb indoor user 
capacity and improve user experience. Good indoor signal 
coverage plays an indispensable role in ensuring the 
quality and coverage of network signals and the user 
experience of network calls. By optimizing LampSite for 
the new indoor sub-base stations, indoor network 
coverage can be improved and network experience can be 
optimized. 
2 LAMPSITE DEPLOYMENT AND 
OPTIMIZATION SOLUTIONS FOR DIFFERENT 
SCENARIOS 
2.1 Application scenario of the Lampsite 
According to the characteristics of Lampsite, Lampsite 
can be installed and applied to large and medium-sized 
indoor coverage scenarios with large business volume, 
such as airports, high-speed rail stations, hotels, 
convention and exhibition centers, schools, government 

buildings, office buildings, business halls, shopping malls, 
subways, etc 
2.2 Optimization Program for Student apartment 
The student apartment adopts a dormitory-style building. 
Users connect to the wireless network through wireless 
phones to communicate, and the number of simultaneous 
access users is large. When a large number of users access 
the network at the same time, it is necessary to ensure a 
good single-user experience. Before arranging, the 
building was mainly covered by the same macro site, 
which not only had poor coverage but also had capacity 
problems. Choosing Lampsite based on this scenario not 
only achieved rapid deployment, but also enabled flexible 
operations on cell splitting and merging, and adjusted as 
needed capacity. 
Scenario characteristics: 1. The student apartment is a 
school dormitory building, which has a lot of intensive 
traffic and generates a lot of traffic; 2. The user uses 
mobile communication equipment to access the network, 
which requires high indoor signal coverage and signal 
quality, and it is easy to generate external signals. vent. 3. 
Traditional indoor distributed systems are difficult to 
implement MIMO technology and are easily affected by 
interference. 
Coverage strategy of Lab Substation: The LTE system is 
being constructed for the 4G network coverage: install one 
set of BBU, six sets of Lampsite-RHUB, thirty-six sets of 
Lampsite-PRRU and other ancillary equipment. These 
equipments adopt two installation methods: wall-mounted 
installation and ceiling-mounted. 
Power solution:BBU uses DC power supply, RHUB uses 
AC power, the former is directly connected to the power 
supply from the communication room and the latter is 
connected from the installation point; the pRRU is 
connected to the rHub, with the optical fiber, using Active 
Ethernet (POE) for power supply. 
Network optimization Program:Since the requirements of 
the campus scenario are mainly for calls, Internet access, 
etc., and tidal effect of communication. Moreover, 
problems such as high load and congestion are prone to 
occur, so solutions such as cell splitting, improving the 
processing capacity of the baseband board, and increasing 
or reducing power can be adopted. 
2.3 Optimization Program for business Hall 
 Business hall scenes are usually more crowded, and the 
business hall must have a good network environment 
when displaying products to ensure that customers have a 
good user experience when experiencing the product. 
Scenario characteristics:1. The area of the business hall is 
usually more than 100 square meters, and some flagship 
business halls have an area of thousands of square meters, 
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including office area, product display area, VIP customer 
reception area, customer waiting area, etc. 2. The business 
hall requires high network performance to meet the 
requirements of displaying and experiencing products for 
customers and maintaining the network image of 
operators. 3. The business hall requires a wide range of 
network coverage, and the construction of the network 
must be fast, so as not to affect the normal business during 
the day. 
Coverage strategy of Lab Substation: The LTE system is 
being constructed for the 4G network coverage: install one 
set of BBU, one set of Lampsite-RHUB, five sets of 
Lampsite-PRRU and other ancillary equipment. These 
equipments adopt two installation methods: wall-mounted 
installation and ceiling-mounted. 
Power solution:BBU uses DC power supply, RHUB uses 
AC power, the former is directly connected to the power 
supply from the communication room and the latter is 
connected from the installation point; the pRRU is 
connected to the rHub, with the optical fiber, using Active 
Ethernet (POE) for power supply. 
Network optimization Program:Due to the large area of 
the business hall and the large number of functional areas, 
in order to ensure the user’s network experience, we can 
generally merge the cells. In the initial stage, we can 
temporarily merge the cells into one cell, and then flexibly 
split the cells according to the passenger flow in the later 
stage to meet the requirements of capacity and coverage. 
Due to the large area of the business hall and many 
functional areas, in order to ensure the user’s network 
experience, we can generally merge the cells. In the early 
stage, we can temporarily merge the cells into one cell, 
and then flexibly split the cells according to the passenger 
flow in the later period for the capacity and coverage. 
2.4 Optimization Program for subway 
The subway platform adopts underground buildings, and 
the signal needs to be covered in depth. The subway 
platform users access the network through mobile 
communication equipment, and the user traffic is large. 
When optimizing the network for this scenario, it is 
mainly to solve the poor underground coverage of the 
subway scenario and the large passenger flow. The use of 
limpsite not only allows quick layout, but also flexible 
operation. 
Scenario characteristics:1. The subway scenes are mostly 
underground buildings, and the outdoor macro station 
cannot cover the underground buildings deeply and the 
signal propagation loss is large; 2. The subway has dense 
traffic, generates a lot of traffic and has high signal 
requirements. 3. The traditional Lab Substation sub-
covering area is small and the cost is high. 
Coverage strategy of Lab Substation:The LTE system is 
being constructed for the 4G network coverage: install one 
set of BBU, eight sets of Lampsite-RHUB, fifty sets of 
Lampsite-PRRU and other ancillary equipment. These 
equipments adopt two installation methods: wall-mounted 
installation and ceiling-mounted 
Power solution:BBU uses DC power supply, RHUB uses 
AC power, the former is directly connected to the power 
supply from the communication room and the latter is 

connected from the installation point; the pRRU is 
connected to the rHub, with the optical fiber, using Active 
Ethernet (POE) for power supply. 
Network optimization Program:The subway platform is 
located underground and has a height of 2 floors. The 
subway station is in the peak state in the morning, 
midnight and evening, and the passenger flow is large, 
high load is prone to occur, and weak coverage may occur. 
Therefore, the optimization solution we can adopt for 
possible problems is: split the cell, increase the capacity, 
enhance the processing capacity of the system, such as 
increasing the power. 
3 PARAMETERS ANALYSIS BEFORE AND AFTER 
OPTIMIZATION 
Comparison of test indicators before and after 
optimization (take the student apartment as an example) 
The RSRP before and after Lampsite optimization shown 
in Table 1. 
Table 1. RSRP average before and after optimization 

floor 
RSRP/dBm 
before 
optimization 

RSRP/dBm after 
Lampsite 
optimization 

Eligibility 

First 
floor -97.35 -69.01 yes 

Second 
floor -94.02 -61.37 yes 

Third 
floor -96.2 -68.17 yes 

Fourth 
floor -96.12 -62.29 yes 

Fifth 
floor -105.64 -58.46 yes 

Sixth 
floor -108.21 -60.26 yes 

The average value of SINR before and after Lampsite 
optimization shown in Table 2. 
Table 2 SINR average before and after optimization 

floor SINR/dB before 
optimization 

SINR/dB after 
Lampsite 
optimization 

Eligibility 

First 
floor 3.3 27.22 yes 

Second 
floor 6.9 25.4 yes 

Third 
floor 2.69 28.84 yes 

Fourth 
floor 3.26 26.36 yes 

Fifth 
floor 5.96 25.47 yes 

Sixth 
floor 6.35 23.63 yes 

Upload rate comparison before and after optimization 
shown in Table 3. 
Table 3 Upload rate before and after optimization 

floor 

Average 
rate/Mbps 
before 
optimization 

Average 
rate/Mbps after 
Lampsite 
optimization 

Upload peak 
rate(≥45Mbps) Eligibility 

First 
floor 16.36 48.14 49.61 yes 

Second 
floor 19.21 46.5 48.95 yes 

Third 
floor 17.64 46.72 48.58 yes 
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Fourth 
floor 23.78 43.84 49.25 yes 

Fifth 
floor 21.21 47.93 49.12 yes 

Sixth 
floor 22.01 47 49.79 yes 

Download rate comparison before and after optimization 
shown in Table 3-4. 
Table 3-4 Upload rate before and after optimization 

floor 

Average 
rate/Mbps 
before 
optimizatio
n 

Average 
rate/Mbps 
after 
Lampsite 
optimizatio
n 

Download 
peak 
rate(≥90Mbp
s Mbps) 

Eligibilit
y 

First 
floor 25.51 77.81 143.85 yes 

Secon
d floor 26.43 74.89 118.62 yes 

Third 
floor 33.94 87.74 126.26 yes 

Fourth 
floor 32.42 88.12 126.6 yes 

Fifth 
floor 28.85 73.61 137.94 yes 

Sixth 
floor 20.33 79.2 120 yes 

4. CONCLUSION  
This article analyzes the optimization plan of the new 

indoor base station in different scenarios, and analyzed the 
causes of the problems of the new indoor base station 
LampSite in different scenarios, and tested and collected 
the indicators before and after LampSite optimization. 
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Abstract: This design builds an HTTP server based on 
LwIP protocol stack by calling STM32Cube HAL API, 
and connects the experimental board with a PC and a 
twisted-pair cable. You can access the HTTP server on the 
lab board for HTML page information. This paper studies 
and provides a method to build an HTTP server based on 
LwIP. 
Key words: ARM Cortex-M7; Cube; Lwip; Http Server 
 
1 INTRODUCTION TO LWIP PROTOCOL STACK 
LwIP, named Light Weight IP, is a small open source 
TCP/IP protocol stack developed by Adam Dunkels at the 
Swedish Institute of Computer Science. It works with or 
without operating system support. The implementation of 
LwIP focuses on reducing RAM usage while maintaining 
the main functions of the TCP protocol. It only needs a 
dozen kilobytes of RAM and 40K or so of ROM to run, 
with low system resources [1]. This makes the LwIP stack 
suitable for use in embedded systems. 
The main concern of the LwIP protocol stack is how to 
reduce memory usage and code size. This makes LwIP 
suitable for small platforms with limited resources such as 
embedded systems. To simplify processing and memory 
requirements, LwIP trims the API to eliminate the need to 
copy some of the data. Its main features are as follows: 
 Supporting IP forwarding over multiple network 
interfaces; 
 Supporting for ICMP; 
 Including experimental extension of UDP(User 
Datagram Protocol); 
 including blocking control, RTT estimation, fast 
recovery, and fast forwarding of TCP(Transmission 
Control Protocol) ; 
 Providing a specialized internal callback interface 
(Raw API) to improve application performance; 
 Optional Berkeley interface API (used in 
multithreaded situations); 
 Supporting PPP in the latest version; 
 The new version has added support for IP fragments; 
 Supporting DYNAMIC Host Configuration Protocol 
(DHCP) to dynamically assign IP addresses. 
2 API(APPLICATION PROGRAMMING 
INTERFACE) 
LwIP provides three apis: RAW API, LwIP API, and BSD 
API.The RAW API puts the protocol stack and the 
application in one process. This interface is based on 
function callback technology, and the application using 
this interface can avoid continuous operation.However, 
this can make the application harder to write and the code 
harder to understand.To receive data, the application 
registers a callback function with the protocol stack.The 

callback function is associated with a particular 
connection and is called by the protocol stack when the 
associated connection reaches a packet.This has both 
advantages and disadvantages: the advantage is that since 
the application and the TCP/IP stack reside in the same 
process, there is no process switch between sending and 
receiving data;The main disadvantage is that the 
application cannot trap itself in long-term continuous 
computation, which can degrade communication 
performance because TCP/IP processing and continuous 
computation cannot occur in parallel.This shortcoming 
can be overcome by splitting the application into two parts, 
one for communication and one for computation. 
The LwIP API puts receiving and processing in one 
thread.In this case, as long as the processing process is 
slightly delayed, the reception will be blocked, causing 
serious problems such as frequent packet loss and delayed 
response.Therefore, receiving and protocol processing 
must be separated.The authors of LwIP have clearly 
thought about this, and have provided us with the 
tcPIP_input function to handle the problem.The 
tcPIP_INPUT function delivers messages from a 
receiving thread composed of underlying network 
drivers.When we write a network driver, its receiving part 
is created as a task.When the packet arrives, the Ethernet 
header is removed to get the IP packet, and the tcPIP_input 
() function is called directly to deliver it to the 
mailbox.When the delivery ends, the receiving task 
continues to receive the next packet, and the delivered IP 
packet continues to be processed by the TCP/IP thread 
[2].In this way, even if the processing time of an IP packet 
is too long, frequent packet loss will not occur.This is the 
LwIP API. 
The BSD API provides the standard UNIX API based on 
the open-read-write-close model. The main feature of the 
BSD API is that it makes it easy to port applications to 
other systems, but is less efficient and resource-intensive 
to use in embedded systems.This is sometimes intolerable 
for embedded applications. 
This article uses the RAW API. The following are some of 
the main apis (see the code in the experimental routine 
"10_LwIP_HTTP_Server" for details). 
 (1) Establish a TCP connection.TCP connections are set 
up in a similar way to BSD sockets. Tcp_new is used to 
create a new Protocol Control Block (PCB).The PCB can 
be set up to listen for a connection or explicitly connect to 
a host. 
struct tcp_pcb *tcp_new(void);Create a new PCB. If 
NULL is returned, the creation failed. 
err_t tcp_bind(struct tcp_pcb *pcb, ip_addr *ipaddr, 
u16_t port);Bind the PCB to a local IP address+port.The 
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IP address can be set to IP_ADDR_ANY to bind to all 
local IP addresses.Return ERR_USE if other connections 
are already bound to the port, or ERR_OK otherwise. 
struct tcp_pcb *tcp_listen(struct tcp_pcb *pcb);Put the 
PCB into listening state.When a new connection is 
established, the callback function specified by 
tcp_ACCEPT is called.This function returns a new PCB, 
and the one passed as an argument is released.Return 
NULL on failure, and the parameter's PCB will not be 
released. 
struct tcp_pcb *tcp_listen_with_backlog(struct tcp_pcb 
*pcb, u8_t backlog) ;Similar to tcp_LISTEN, but limits 
the number of connections in the queue waiting for 
connections (no more than backlog). 
void tcp_accepted(struct tcp_pcb *pcb);Notifying LwIP 
that a new connection has been accepted, usually called in 
the accept callback function, notifying LwIP that more 
connection requests can be allowed. 
void tcp_accept (struct tcp_pcb *pcb, tcp_accept_fn 
accept);Specifies the callback function to execute when a 
new connection is established. 
err_t tcp_connect(struct tcp_pcb *pcb, ip_addr *ipaddr, 
u16_t port, tcp_connected_fn connected);Connect the 
PCB to the remote host and send the SYN segment to open 
the connection.The tcp_connect() function returns 
immediately. It does not wait for the connection to be 
established. When the connection is established, it calls 
the connected function as the fourth argument.This 
function returns ERR_MEM if there is not enough space 
to queue a SYN request, or ERR_OK if it succeeds. 
(2)Send data.TCP data is sent through the tcp_write 
function. 
err_t tcp_write (struct tcp_pcb *pcb, const void *arg, 
u16_t len, u8_t apiflags) ;Send the data pointed to by the 
ARG to the send queue.Len indicates the length of the data 
to be sent, and apiflags indicates whether data copy is 
allowed.This function returns ERR_MEM when the 
number of sent data exceeds the current send buffer or the 
length of the send queue exceeds the maximum limit.The 
number of bytes available in the send queue can be 
obtained using the tcp_sndbuf() function.This function is 
used to send no more than the number of bytes in the 
length of tcp_sndbuf(). If ERR_MEM is returned, the 
program waits until there is enough space in the send 
queue to continue the call. 
void tcp_sent (struct tcp_pcb *pcb, tcp_sent_fn 
sent);Specifies the callback function that should be 
executed after the data has been successfully sent (a 
response message from the remote host is received). 
(3) Receive data.TCP data is received based on 
callbacks.The program specifies the callback function that 
should be executed when new data arrives. 
void tcp_recv (struct tcp_pcb *pcb, tcp_recv_fn recv);Sets 
the callback function that should be called when data is 
received. 
void tcp_recved(struct tcp_pcb *pcb, u16_t len);Called 
when the program has finished receiving data, len is the 
length of the data to be received. 
(4)Close junction. 
err_t tcp_close (struct tcp_pcb *pcb);Closing a TCP 

Connection. 
void tcp_abort (struct tcp_pcb *pcb);Stopping a TCP 
connection. 
(5)HTTP server setup method.The steps to establish the 
HTTP server in the experimental routine are as follows: 
a) System initialization (cache, system clock, and IO 
initialization) 
b) Initialize the LwIP protocol stack and related 
modules; 
c) Configure network interfaces (IP addresses, port 
numbers, etc.); 
d) Initialize the HTTP server: set the listening PCB and 
bind it to the specified port; 
e) Inform the user of the current network interface 
status, that is, output man-machine interaction 
information; 
f) Receive data from Ethernet and send it to LwIP 
protocol stack for processing. 
3 DESIGN AND IMPLEMENTATION 
(1) Prepare the experimental environment 
The ULINK2 USB-JTAG emulator is used to connect the 
ARM Cortex-M7 experimental board to the PC, and one 
side of the experimental board is connected to the P1 
interface at the bottom right [3].Use a serial cable to 
connect the serial port J3 on the right of the experimental 
board to the serial port of the PC.Use a twisted-pair cable 
with an RJ-45 port to connect the PC to the network cable 
port J2 on the right of the experimental board.To modify 
the local connection properties of the PC, set the IP 
address in TCP/IPv4 to manual as follows: Set the IP 
address to 192.168.1.100, subnet mask to 255.255.255.0, 
and default gateway to 192.168.1.1, as shown in Figure 4-
2.After setting the above content, click "Ok" button to 
save the Settings. 
(2)Serial port receiving Settings 
On the PC, run the HyperTerminal serial port 
communication program (baud rate 115200, 1 stop bit, no 
parity bit, and no hardware flow control). Or use other 
serial communication programs. 
(3)Open the experiment routine 
Copy the program "20_LwIP_HTTP_Server" attached to 
the experimental platform, use µVision IDE for ARM to 
connect to the experimental board through ULINK2 USB-
JTAG emulator, open the project file, and compile the link 
project. Configure the Project according to the 
"Compilation and Configuration" section in section 2.3.2 
of this experimental guide (the Project has been correctly 
configured by default). Click the Project menu of MDK 
and select Rebuild All Target Files to compile. After the 
compilation succeeds, click the Debug menu. Select the 
Start/Stop Debug Session item or click the icon  in the 
toolbar to download the project generated. Axf file to the 
RAM of the target board for debugging [4]. 
(4) Observe the experimental results 
Combined with the experimental content and related data, 
using some debugging commands, observe the program 
running. Before the test, connect the network cable and set 
the IP address on the PC. After the system is powered on, 
the system is initialized. The LCD displays "State: 
Ethernet Initialization....After The initialization, if The 
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network cable is not properly connected, The LCD 
displays "The Network cable is not connected". If The 
network cable is properly connected, The LCD displays 
"The Network cable is now Connected "and searches for 
The DHCP server. State: Looking for DHCP sever.At this 
time, the experimental board is directly connected to the 
PC, so the DHCP server cannot be found. After timeout, 
the IP address is automatically set to 192.168.1.108. 
Enter 192.168.1.108 in the browser on the PC to access 
the HTTP server, which contains three HTML pages: 
The first page (home Page) is a static page, showing 
information about STM32F7 series chips and LwIP 
protocol stack. 
The second page (LED Control) allows you to control the 
LED by sending the page information. 
The third page (ADC Conversion) displays the output 
values of the ANALOG-to-digital converter ADC and is 
automatically refreshed every second. 
4. CONCLUSION 
This design builds an HTTP server based on THE LwIP 
protocol stack on the ARM Cortex-M7 experimental 

platform and has been successfully tested. LwIP API 
changes the strategy of putting receiving and processing 
in one thread by dividing the application into two parts, 
one for communication and the other for 
computation.Solved the LwIP API by putting receiving 
and processing in one thread.In this case, as long as the 
processing process is slightly delayed, the reception will 
be blocked, causing serious problems such as frequent 
packet loss and delayed response. 
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Abstract: Based On the small wheel loader with the 
transmission gearbox as the object, with the ANSYS as a 
means of analysis, the key parts, gear on the modal 
analysis and the simulation of the gear train of the low 
order natural frequency and relative nephogram of stress 
and displacement of each order gear through the cloud to 
provide maximum displacement and stress to determine 
the weak part of a structure, It provides an important basis 
for further improvement of gearbox design. 
Keywords: Wheel-type loader; Gearbox gear; Finite 
element analysis and simulation. 
 
0.INTRODUCTION 
Loader is a widely used construction machinery, mainly 
used for bulk material loading, short distance 
transportation, light shovel digging operations. A 
complete loader is composed of transmission system, 
driving system, steering system and braking system.The 
main role of the drive system is to transfer the engine 
power to the driving wheel, with the function of switching 
on or off the power, but also to change the speed and 
traction of the ability and back function. [1] In order to 
prevent damage caused by overload when loader is 
working, the transmission system should have certain 
overload protection ability.The transmission system to 
achieve the above functions is generally composed of 
clutch, gearbox, drive shaft, main reducer and half shaft. 
[2-3] 
With the development of the main machine type, the 
improvement of performance requirements and the 
selection of new components, the transmission system has 
become one of the factors restricting the development of 
the loader. Therefore, it is proposed to redesign the overall 
design, optimize the performance indexes, strengthen the 
strength and stiffness of the structural parts and greatly 
improve the reliability of the whole machine.In this paper, 
modal analysis and simulation are carried out on the key 
part of fixed-axle power shift gearbox of small wheel 
loader.In order to realize the modal analysis and 
simulation of gear, the 3d solid and surface modeling 
function of Solidworks is firstly used to form IGS file.On 
this basis, ANSYS is used as an analysis method to obtain 
the low order natural frequency of gear system and the 
relative cloud diagram of displacement and stress of each 
gear. The maximum value of displacement and stress 
provided by the cloud diagram is to judge the weak part of 
the structure and provide an important basis for the further 
improvement of the design of gearbox. [4-5] 
1. FINITE ELEMENT ANALYSIS PROCESS 
Division is first, the basic idea of finite element method 
(fem) to zero for the whole, is also a structure 

discretization, use of a finite number of easy analysis unit 
to represent the complex object, between unit by a finite 
number of nodes are interconnected, so you see a structure 
as passed by several nodes connected to the unit composed 
of a whole, first unit analysis, And then you put them 
together to represent the original structure. 
From the point of view of mathematics, the finite element 
method is to change a partial particle equation into an 
algebraic equation set and solve it by computer.Because 
the finite element method is a matrix algorithm, with the 
help of the computer tool can quickly calculate the results. 
[6] 
The general process of finite element analysis is as follows: 
discretization of elastic body, element analysis, whole 
analysis. 
(1) Discretization of elastomers.The structure to be 
analyzed is divided into a finite number of elements, nodes 
are set at the designated points of the elements, so that the 
parameters of adjacent elements have a certain continuity, 
and a unit assembly is formed, which replaces the original 
structure, and the constraints of the elastic body boundary 
are replaced by the constraints of nodes on the elastic body 
boundary. 
(2) unit analysis.The properties of elements are studied by 
using the theory of solid mechanics, and the formulas of 
strain, stress, element stiffness matrix and element 
equivalent load vector are derived from the establishment 
of element displacement model. The equilibrium 
conditions of elements are discussed, and the relationship 
between element joint force and element joint 
displacement is established. 
(3) Overall analysis.That is, on the basis of element 
analysis, the calculation formula of total potential energy 
of the system is established, the basic finite element 
equation is established by using the principle of minimum 
potential energy, the displacement boundary condition is 
introduced, the finite element equation of elastic body is 
solved, the displacement of all nodes is solved, and finally 
the stress of each element is calculated. 
2. INTRODUCTION TO ANSYS SOFTWARE 
2.1 INTRODUCTION TO ANSYS SOFTWARE 
ANSYS is widely used in mechanical, electrical, 
electronic and aviation engineering analysis software.The 
so-called engineering analysis, mainly in the mechanical 
structure system by external load of the reaction, such as 
stress, displacement, temperature and so on, according to 
this reaction can know the mechanical structure system by 
external load after the state, and then judge whether to 
meet the design requirements.The geometrical structure of 
the general mechanical system is very complex, and the 
load is also quite large, so the theoretical analysis can not 
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be carried out.To analyze and answer the problem, we 
must first simplify the structure, use the corresponding 
software, and use the computer to analyze the numerical 
simulation method. [7] 
The engineering numerical simulation software 
represented by ANSYS is a multi-purpose finite element 
analysis software, which can reduce the design cost and 
shorten the design time.Its versions have evolved from 
linear and thermal analysis of structures to solving 
structural, fluid, electrical, electromagnetic and collision 
problems.It includes pre-processing, problem solving 
program and post-processing, combining finite element 
analysis, computer graphics and optimization technology, 
has become an indispensable powerful tool for modern 
engineering analysis. 
2.2 MAIN MODULES OF ANSYS SOFTWARE 
The software consists of three modules: pre-processing 
module, analysis and calculation module and post-
processing module. 
(1) Pre-processing module.This module mainly consists of 
two parts: solid modeling and meshing to construct the 
finite element model conveniently. 
ANSYS software provides three solid modeling methods: 
bottom-up, top-down, and a combination of the two. 
Bottom-up method: from the lowest element to the highest 
element of the body, that is, first establish the point, and 
then connect the points into a line, and then synthesize the 
surface by line, and finally combine the surface into a body. 
Used together with Boolean operation commands: This 
method directly creates higher cell objects, and at the same 
time, the corresponding lower cell objects are generated 
together. The order of object cell height is volume, surface, 
line and point.Boolean operation is the operation of 
adding, subtracting or combining objects. 
Mixed use of the first two methods: Generally, the first 
two methods can be combined for comprehensive 
application, but it should be considered what kind of finite 
element model to obtain, that is, when conducting mesh 
division, free mesh division or corresponding mesh 
division should be generated.In free meshing, it is 
relatively easy to establish solid model, as long as all the 
surfaces or bodies are combined into one individual.When 
the corresponding grid is divided, the plane structure must 
be connected by the faces of quadrilateral or trigonal, and 
the solid structure must be connected by the hexahedron. 
[8] 
Gridding usually involves the following three steps. 
The first step is to establish the data of the cell, including 
the type of cell, its geometric constants, its material 
properties, and the coordinate system in which the cell was 
formed. 
The second step is to set the parameters of meshing, the 
most important is to define the size and number of object 
boundary cells.The mesh parameters set will determine 
the size and shape of the mesh, which will affect the 
correctness of the analysis results and the economy of the 
process.The finer the mesh is, the better the result will not 
be, because the mesh is too dense and too fine, which will 
occupy a lot of analysis time. 

-- The third step is to carry out mesh division and complete 
the establishment of finite element model.If we are not 
satisfied with the result of meshing, we can also clear 
meshing, redefine the size and number of cells, and then 
meshing until we get satisfactory finite element results. 
(2) Analysis and calculation module.After the modeling is 
completed in the pre-processing stage, the user can obtain 
the analysis results in the solution stage.At this stage, the 
user can define the analysis type, analysis options, load 
data, and load step options, and then begin the finite 
element solution.ANSYS software can provide structural 
analysis, such as structural static (dynamic) force analysis, 
structural (height) nonlinear analysis, fluid dynamics 
analysis and other functions, can simulate a variety of 
physical media interaction, sensitivity analysis and 
optimization analysis ability. 
(3) Post-processing module.Its task is to calculate and 
output the results to make the necessary processing, will 
result in a chart, a variety of forms such as animation, 
result list, curve display or print it out, so that the 
performance of the structure to evaluate the rationality of 
the stand or fall or design, and provide basis for the 
improvement and optimization, this is the purpose of 
structural finite element analysis. 
There are two post-processors in ANSYS: the general-
purpose post-processor and the time-history post-
processor.The former can only observe the results of the 
whole model at a certain moment, while the latter can 
observe the results of the model at different time periods 
or in the process of sub-steps. 
In the above three stages, the establishment of finite 
element model is the key of the whole finite element 
analysis process.First, the finite element model provides 
the computer with all the raw data, and the error of these 
input data will directly determine the accuracy of the 
calculation results.Secondly, the form of finite element 
model will have a great influence on the calculation 
process. A reasonable model can not only ensure the 
accuracy of the calculation structure, but also not cause 
too much calculation and high requirements for computer 
storage capacity.Thirdly, due to the complexity of 
structure shape and working conditions, it is not easy to 
establish a realistic finite element model, which needs to 
consider many comprehensive factors, and puts forward 
higher requirements for analysts.Finally, modeling 
accounted for about 70% of the total analysis time. 
3. MODAL ANALYSIS AND SIMULATION OF 
GEARS 
3.1 APPLICATION OF ANSYS MODAL ANALYSIS 
Modes are the natural vibration characteristics of 
mechanical structures, and each mode has a specific 
natural frequency, damping ratio and modal shape.These 
modal parameters can be obtained by calculation or 
experimental analysis, a process called modal analysis.If 
this analysis process is obtained by finite element method, 
it is called computational modal analysis.If the input and 
output signals of the system are collected through the test 
to obtain the modal parameters through parameter 
identification, it is called experimental modal 
analysis.Modal analysis usually refers to experimental 
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modal analysis.Vibration modes are inherent and integral 
properties of elastic structures.If the modal analysis 
method is used to understand the characteristics of the 
main modes of a structure in a vulnerable frequency range, 
it is possible to predict the actual vibration response of the 
structure in this frequency band under the action of 
various external or internal vibration sources.Therefore, 
modal analysis is an important method for structural 
dynamic design and equipment fault diagnosis. 
The ultimate goal of modal analysis is to identify the 
modal parameters of the system, and provide a basis for 
the analysis of vibration characteristics, diagnosis and 
prediction of vibration fault and optimization design of 
structural dynamic characteristics. 
The application of modal analysis technology can be 
summarized as follows: 
(1) Evaluate the dynamic characteristics of the existing 
structural system. 
(2) Prediction and optimization design of structural 
dynamic characteristics in new product design. 
(3) Diagnose and forecast structural system failures. 
(4) Radiated noise of control structure. 
(5) Identify the load of the structural system. 
3.2 MODAL ANALYSIS AND SIMULATION OF 
GEARS 
Gear is one of the important parts of the gearbox. In most 
of the time, the gear is in the state of high-speed rotation, 
and its vibration characteristics have a great influence on 
the normal operation of the gearbox.The low order natural 
frequency of gear is generally used to evaluate whether the 
gear can meet the requirements of vibration.The elastic 
modal frequency of the gear should avoid the frequency 
range of the gearbox.Before analysis, the gear digital 
model should be as smooth as possible to avoid mutation. 
Steps of modal analysis.Attribute setting, build gear 
model, impose constraints and solve, view mode 5, solve 
extended mode, post process extended mode.First, the 
attributes are set, and the unit types are: Structural Shell 
and Elasitic 4Node 63, Structural Solid and Brick 8Node 
45.Then for the material properties, choose Structural 
\Linear\Elastic\Isotropic with an Elastic modulus of 
2E+11, a Poisson's ratio of 0.3 and a density of 7800. 

 
Figure 1 Gear’s finite element model 
Build gear model: adopt bottom-up method, its steps are 
as follows: the first step is to generate a tooth profile 
surface, through the surface creation, deletion, 

segmentation, line segmentation, merger, and mirror copy 
operations to complete.The second step is to mesh the 
tooth surface.Firstly, the unit size is set, and then the grid 
is divided face to face. Then, the 2d grid is dragged to 
generate 3d grid, and the mesh of the whole gear is divided 
by copying. Finally, the nodes, key points and 
compression numbers are combined. Gear’s finite element 
model is shown in Figure 1. 
Impose constraints and solve: Impose constraints on all 
nodes on the inner circle, constrain UX, UY, UZ three 
degrees of freedom, then specify the analysis type as 
modal analysis, and finally solve.View the fifth mode of 
the solution: a list of the fifth mode is shown in Table 1. 
Table 1 Natural frequency for each modal 

SET TIME/PREQ LOAD 
STEP SUBSTEP CUMULATIUE 

1 161-43 1 1 1 
2 166.47 1 2 2 
3 166.47 1 3 3 
4 177.66 1 4 4 
5 177.66 1 5 5 

ANSYS10.0 provides seven modes extraction 
methods.The Block Lanczos algorithm is used to simulate 
the constraints in the real state, and the sparse matrix is 
used to solve the generalized eigenvalues. In other words, 
the Lanczos recursion is realized through a set of 
vectors.This algorithm has high calculation accuracy, fast 
operation speed and wide application. Moreover, it allows 
poor quality solid elements in the finite element model, so 
it is often used to extract multi-order modes of large 
models with symmetric characteristics in engineering.The 
next step is to solve the extended mode: set the extension 
options, input 5 in the No. Of modes to expand text box, 
that is, expand 5 steps, and save the results after 
solving.Then the extended mode is postprocessed: the first 
order mode is read, and then the relative displacement 
cloud and relative stress cloud are displayed. 
4 CONCLUSION 
This paper mainly carries on the simple modal analysis to 
the loader gearbox gear, in the finite element modeling, 
modeling software and analysis software integration and 
optimization design aspects need further exploration, 
research and improvement. 
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Abstract: The cultivation of students' innovation ability is 
an important task of college teaching. Professional 
laboratory is an important place to cultivate and improve 
students' practical innovation ability. The utilization and 
management of laboratory plays an important role in the 
cultivation of innovation ability.Due to the limitation of 
traditional education concept in China, the management of 
innovation laboratory is faced with great 
challenges.Starting from the importance of the innovation 
of university laboratory management as the breakthrough 
point, combined with work is faced with the problem of 
the current situation of university lab management, and 
expounds the innovation of university laboratory 
management work, in order to be able to fully demonstrate 
the value of university laboratory management work, for 
the society in the future to produce more high-quality 
innovative great asset. 
Keywords: Innovation training room; Management; 
Higher vocational college. 
 
1. THE INTRODUCTION 
At present, the human society has been in the era of high 
globalization, the traditional laboratory management 
means and thinking can not match the context of today's 
development.In the process of digitalization, innovation is 
king. Innovation is not only an important factor for the 
eternal prosperity of the country, but also the foundation 
for the survival and development of university 
laboratories.Throughout history, many discoveries and 
inventions have been made in laboratories, so it can be 
said that innovation is the defining attribute of 
laboratories.Only by persisting in innovation can we push 
forward the laboratory management of colleges and 
universities in the new era.As an important part of 
university, laboratory is the important support of 
experimental teaching and discipline construction, and the 
cradle of cultivating innovative talents.The reform of 
laboratory management is directly related to the quality of 
teaching and the level of innovative talents training. [1] 
Open innovation Practice Laboratory is a centralized 
innovation place open to students of all majors in the 
university. Most of it is in the form of innovation practice 
base, maker space and innovation studio, providing tools 
and equipment required by public production for students. 
[2] Students can make appointments and manage 
independently or form teams to engage in innovative 
practice activities.Because the laboratory public service 
attribute is strong, high degree of openness, wide coverage, 
the safety management involves more complex factors, if 

the safety work only rely on responsibility and experience, 
it is difficult to avoid mistakes caused by human 
negligence, therefore, the management of the training 
room is a very important issue at present. 
2. THE IMPORTANCE OF INNOVATION IN 
UNIVERSITY LABORATORY MANAGEMENT 
2.1 INNOVATIVE MANAGEMENT IS THE 
INEVITABLE TREND OF SOCIAL DEVELOPMENT 
The development of economic knowledge globalization 
has become a foregone conclusion, in order to adapt to the 
tide of social development in the new era, we should 
formulate a new university laboratory management 
concept and system, innovation is the inevitable trend of 
the development of The Times.With the implementation 
of China's reform and opening up, the modernization 
process of a thousand li, especially when the science and 
education strategy put forward and implement, the market 
economy with each passing day, the rapid progress of all 
walks of life, has caused a great gap in the social market 
talent demand, now facing the rapid rise of talent 
demand.The educational burden of colleges and 
universities is increasing. In order to meet the needs of the 
society, higher education must cultivate a large number of 
high-quality talents with innovative attributes on the basis 
of the original education.And to cope with the rapid 
development of economic and technological prosperity.In 
the face of these pressures and the current situation, in 
order to better fit the vision and needs of the healthy 
development of the society, it is urgent for colleges and 
universities to cultivate innovative and high-quality 
talents, and then to comprehensively optimize and 
upgrade the management of laboratories, so as to better 
assist students' learning and life.In the 21st century, the 
people-oriented concept has become increasingly 
prominent, and information has become an open resource 
in the sharing economy. Based on this, the dissemination 
and wide use of information have reached new highs in 
successive years, and the barriers that once restricted the 
development of colleges and universities have been 
completely broken.And for the experimental technology 
and personnel of the comprehensive literacy is becoming 
more and more high, so the laboratory management work 
must be re-planned, by truly innovative awareness and 
ability of technical personnel for teaching and 
management.Laboratory management only adhere to the 
concept of innovation, uphold the people-oriented concept, 
to keep pace with The Times, in order to occupy a place in 
the current of social development, in order to more fit and 
use the new era of education goals and talent training 
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requirements. [3] 
2.2 INNOVATIVE MANAGEMENT IS THE ONLY 
WAY TO STRENGTHEN THE SOCIAL STATUS OF 
COLLEGES AND UNIVERSITIES 
If a school wants to survive and develop in the 
increasingly competitive market, it must build its 
characteristics and advantages, and how to build a 
characteristic college, it needs to make an integrated 
planning of the existing resources, so as to re-divide and 
allocate.To keep competitive advantage, we should 
improve the professional management level of colleges 
and universities, one of the most practical and most 
effective way is to manage the innovation of the work, to 
create a high-quality professional management team, 
establish supervision and evaluation department, in order 
to improve management quality and management level of 
university career. [4] In the management of innovation 
work, it is necessary to form a good and continuous 
innovation consciousness and mechanism, so as to 
maintain competitiveness at all times, which requires the 
management staff and other coordination personnel of 
colleges and universities to be talents with innovation 
consciousness and ability, and to set innovation as the core 
content of the management of colleges and 
universities.The innovation management of colleges and 
universities not only has positive significance to promote 
the full development of colleges and universities, but also 
extends the single innovation to the comprehensive 
innovation and the personalized innovation development 
to the overall innovation pattern. 
2.3 INNOVATION MANAGEMENT IS THE 
NECESSARY GUARANTEE FOR THE 
SUSTAINABLE CONSTRUCTION OF LABORATORY 
WORK 
University laboratory management is the main vanguard 
of innovation in colleges and universities, as well as the 
key content of the pilot of innovation capacity 
construction, and also the main link of national innovation 
system.For the country and nation, innovation is the 
inexhaustible driving force of development, and for the 
university laboratory, innovation is the eternal law of 
operation and construction, only innovation, is the only fit 
in the new concept of laboratory building and laboratory 
management, clear university laboratory is the main place 
to train talents to improve the comprehensive ability of 
students, It is the source that can really make the 
experiment teaching work and management coordinate 
with each other, and it is also the essential factor to 
promote the harmonious and healthy development of 
laboratory management.Innovation is not just a slogan, 
but the sublimation of management mode and system 
improvement, only constantly according to the pace of 
social development and innovation more suitable for its 
growing consciousness, is able to lead the laboratory and 
training personnel system of the fundamental policy.To 
create a good working atmosphere and environment for 
the teachers and students working in the laboratory is to 
really solve all the negative problems for them, so as to 
enhance their creativity and experiment-based subjective 
initiative.And then indirectly promote the laboratory 

achievement and promote the sustainable development of 
university laboratory. [5] 
3. REFORM MEASURES OF LABORATORY 
MANAGEMENT SYSTEM IN COLLEGES AND 
UNIVERSITIES 
3.1 INNOVATE THE CONCEPT OF LABORATORY 
MANAGEMENT 
The innovation of laboratory management concept in 
colleges and universities is mainly manifested in the 
concept of managers, management methods and 
systems.Innovation management is an ideological 
revolution, which guides the whole system of laboratory 
operation, such as management mode and practice 
activities. Innovation management concept has guidance 
and plays a lasting role in the reform of laboratory 
management system.Laboratory innovation management 
concept should not only abandon the traditional laboratory 
management system, but also pay more attention to the 
training of management personnel, build a high-quality 
management team, establish and perfect laboratory 
management system, and actively implement the new 
management mode of university laboratory.At the same 
time, it can play a positive role in improving laboratory 
management to understand the needs of personnel training, 
actively solve the deficiencies and shortcomings of 
laboratory management, and specifically solve the 
existing problems.Only by combining advanced 
management concepts with advanced technology can we 
create a first-class academic research environment and 
cultivate innovative talents. 
3.2 STANDARDIZE THE LABORATORY 
MANAGEMENT SYSTEM 
Laboratory is an important place for practical teaching and 
scientific research.In order to create a good laboratory 
working environment, adapt to the development direction 
of education in Our country, and achieve the purpose of 
"standard, scientific, efficient and safe", it is necessary to 
update the laboratory management system in a timely and 
comprehensive manner.Formulate reasonable laboratory 
management system, need in accordance with the relevant 
national laboratory management specification, practical 
usage of the operation in the laboratory, including the use 
of the laboratory instruments and equipment, maintenance, 
purchasing, storage, allocate, experiment supplies daily 
report, usage, security fire prevention work should have 
the specialist is responsible for the management.Divide 
the responsibilities of laboratory personnel, formulate the 
management regulations of paid laboratory services, 
etc.Laboratory management work to do every detail, 
documented, law to follow, clear division of 
responsibilities, not only can improve work efficiency, but 
also to avoid problems occur buck-passing 
phenomenon.At the same time, update the latest 
management system on the college website, which is 
convenient for students to refer to and learn the new 
regulations anytime and anywhere.Once determined to 
implement, all personnel must strictly abide by the 
laboratory management provisions and rules and 
regulations, strictly implement standardized management, 
measurement management. 
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3.3 STANDARDIZE INSTRUMENT MANAGEMENT 
STANDARDS 
In order to innovate the management mode of the 
laboratory and improve the management system of the 
laboratory, we should not only formulate standardized 
systems, but also pay attention to the maintenance and 
management of laboratory instruments and 
equipment.Instrument operation has always been the 
focus of experimental teaching courses.When students use 
relevant instruments in experiments and use both hands 
and brain, they can not only master theoretical knowledge 
and understand experimental schemes, but also improve 
experimental skills, find and solve problems in operation, 
which plays a good teaching effect in cultivating students' 
independent ability.Therefore, it is necessary to establish 
instrument management standards, standardize instrument 
use methods, and improve the efficiency of instrument 
use.Unified planning management and re-integration of 
existing laboratory instruments and equipment.The 
instruments of scientific research laboratory are arranged 
systematically according to their functions, and the 
instruments of teaching laboratory are arranged according 
to their number to meet the functional requirements of 
experimental teaching.This can effectively improve the 
use efficiency of houses and equipment, avoid the 
phenomenon of repeated purchase of instruments and low 
efficiency of instrument use, optimize the allocation of 
resources, and avoid the waste of limited funds.Make 
timely statistics of the types, models, quantities and 
working status of the existing instruments and equipment, 
be able to skillfully operate the instruments under 
management, eliminate routine failures and carry out 
effective daily maintenance work.According to the future 
teaching and research direction of the discipline, the 
principal of the discipline and the leader of the research 
team will make the instrument procurement plan, which 
will be reviewed by the school leaders and the principal of 
the experimental center, and the procurement will be 
carried out uniformly.Not only to do a good job in the 
operation and maintenance of equipment, but also to idle 
and low utilization of equipment for new 
regulation.Instrument resources are shared between 
colleges and laboratories. 
3.4 MANAGEMENT MECHANISM INNOVATION 
AND INSTITUTIONALIZATION 
Institutional innovation can help all aspects of power and 
benefit to be embodied, but also can make all the resources 
of the laboratory get reasonable allocation and 
optimization, and then give full play to its maximum 
efficiency, on the experiment.To effectively develop and 
laboratory management want to do complementary 
management system, on the original basis to its dregs take 
its essence, do continuous innovation, will not be 
reasonable and unfair management system completely 
abandoned, in order to establish a scientific and good 
management system, and to monitor the smooth 

implementation of the system, in order to prevent 
palliation.Detailed incentive mechanisms can exist in the 
new mechanism, such as economic encouragement, 
spiritual encouragement, cautious encouragement and so 
on.All relevant personnel and the lab has its own 
characteristics and advantages, but also naturally, there is 
a weakness and inferiority, so can make corresponding 
training on a regular basis within the system, for everyone 
need more training content and decide, by improving the 
experimental skills will experiment technical staff, and 
skills, innovation consciousness, divergent thinking and 
so on all do real ascension. 
4. CONCLUSIONS 
The cultivation of innovative talents is a systematic 
project, which is guaranteed by improving the laboratory 
management system and establishing a team of high-level 
experimental teachers. Faced with new problems, the new 
requirements are constantly put forward, and the 
educational concepts are changed in time and the 
management system is updated, which lays a solid 
foundation for the grand plan of cultivating innovative 
talents in colleges and universities.The cultivation of 
innovative talents needs to rely on innovation laboratories 
and college students' innovation teams.After years of 
exploration and practice combined with the conditions and 
characteristics of the school, established a set of combined 
with actual conditions and demand of electricity class 
specialized personnel training mode and method, make up 
for the deficiency of the theory teaching, explore the new 
way of teaching, according to different students' interest 
in learning, targeted training, after years of practice and 
application, good results have been achieved, It lays a 
theoretical and practical foundation for the future training 
of innovative talents. 
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Abstract: In this paper, a DC-DC single-tube forward 
converter controlled by UCC2800 is designed. In the 
design, The AP method is used to design the high-
frequency transformer, and the resonant magnetic reset 
technology is adopted. The technology uses fewer 
components, and the design difficulty is reduced, which is 
beneficial to improve the EMI problem in the converter. 
The parameters of key components such as switching 
transistor, transformer, rectifier tube and continuation tube 
are designed, and the output uses LC low-pass filter circuit, 
which can make the forward converter module produce 
stable output. Through modeling and simulation, the 
expected output can be obtained under the effective input. 
Keywords: Forward converter; Resonance; Magnetic reset 
 
1. INTRODUCTION 
At present, the light and miniaturized switching power 
supply has been greatly improved in quality, reliability, 
conversion efficiency and volume. The conversion 
efficiency of many switching power supply products has 
reached more than 80%, so it is widely used in production 
and life. In the 14th Five-year Plan, the country put 
forward to promote high-quality development as the 
theme, let green become the background color of 
development, which makes the switching power supply 
has a greater space for development. The converter 
designed in this paper, the electrical indicators Tab. 1, has 
the characteristics of low voltage and large current, so in 
all the converters, the choice of forward converter more 
fit. Magnetic reset adopts resonant magnetic reset, which 
has the characteristics of simple circuit structure and 
suitable for low voltage and large current circuit. 
Table 1. Design indicators 

Input 
voltage 

UIN=24-
48V(Nominal 
value:36V) 

Output 
voltage 

UO=12V 

Output 
current 

IO=4A Output 
power 

PO=48W 

Transfer 
efficiency 

ƞ>85% Working 
frequency 

f=100KHz 

2. WORKING PRINCIPLE OF FORWARD 
CONVERTER 
As can be seen from Fig. 1, when the switching transistor 
Q is on, the current first flows into the primary side 
winding NP from the nameless end of the transformer and 
flows out from its nameless end; At the same time, the 
secondary side winding NS current flows out from the 
same end and flows in from the other end. It can be seen 
that, in the switching transistor Q, the conductance on, at 
the same time, there are current respectively in the primary 
side winding NP, secondary side winding NS flow, 

transformer is a true sense of transformer, and the primary 
side and secondary side generated magnetic flux direction 
is opposite, cancel each other out. Under ideal conditions, 
the internal flux of the core is zero.[1] 
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Figure 1. schematic diagram of forward converter 
Among all forward converter structures, resonant 
magnetic reset circuit structure is the simplest. It only 
needs parallel capacitor CS in the middle of the switching 
tube D and S poles to constitute the resonant magnetic 
reset forward converter, and no additional magnetic reset 
winding is required, as shown in Fig. 2. 
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Figure 2. Schematic diagram of resonant magnetic reset 
forward converter 
3. PARAMETER DESIGN 
3.1 Transformer design 
Assume the maximum duty cycle Dmax=0.6;The maximum 
voltage drop of the rectifier diode on the secondary side of 
the transformer is UD less than or equal to 0.9V, the 
electrosensitive voltage drop UL less than or equal to 0.1V, 
and the line voltage drop UR less than or equal to 0.1V.The 
switch transistor voltage drop on the primary side and the 
line voltage drop are UPW and less than or equal to 
1V.Considering 10% voltage increase, in the forward 
converter, according to the relationship between the 
voltage on the primary side of the transformer and the 
voltage on the secondary side of the transformer, 
equations (1), (2) and (3) can be obtained: 
𝑇𝑇Smax =

(𝑇𝑇Omax +𝑇𝑇L + 𝑇𝑇D +𝑇𝑇R)
𝐷𝐷max

=
(13.2 + 0.1 + 0.9 + 0.1)

0.6 = 23.8V (1) 
𝑇𝑇Pmin = 𝑇𝑇INmin − 𝑇𝑇PW = 36 − 1 = 35V (2) 

𝑛𝑛 =
𝑆𝑆P

𝑆𝑆S
=
𝑇𝑇Pmin

𝑇𝑇Smax
=

35
23.8

= 1.47 (3) 

The AP value is 0.256. When selecting the transformer 
core, according to the calculated data and the core manual, 
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the core model is selected as EE25 and the core material 
is selected as PC40. AP=0.3128; Ae=40.00mm2; 
Aw=78.2mm2; AL=2000nH/N2; Le=48.7mm. 
Considering that the minimum operating voltage on the 
primary side of transformer is less than 24V(21V-24V); 
Then the number of turns on the primary side of the 
transformer is shown in Formula (4): 

𝑆𝑆P =
104 × 𝑇𝑇IN × 𝐷𝐷max

𝑓𝑓𝑠𝑠 × ∆𝐵𝐵 × 𝐴𝐴e
=

104 × 21 × 0.6
100 × 103 × 0.25 × 0.4

= 12.6 (4) 
When the primary side winding takes 12 turns, the number 
of turns on the secondary side of the transformer is shown 
in Formula (5): 

𝑆𝑆S = 𝑆𝑆P 𝑛𝑛 = 12 1.47⁄ = 8.16 (5)⁄  
Therefore, the primary side winding takes 12 turns, the 
secondary side winding takes 8 turns. Since the AP of the 
actual optional magnetic core is much larger than the 
calculated value, the ratio of iron loss and copper loss can 
be considered to be reduced, and the current density can 
be appropriately reduced. In this design, the original 
secondary winding is AWG26 copper wire (3 strands 
wound); Outer diameter: 0.404mm; Area: 0.1281mm2; 
Resistance: 143Ω/Km. 
3.2 Resonant capacitance selection 
To ensure that the transformer can be completely reset, it 
is necessary to ensure that Equation (6) is established. 

𝑇𝑇 2⁄ = 𝜋𝜋�𝐿𝐿Lmax 𝐶𝐶R⁄ ≤ (1 − 𝐷𝐷max) × 𝑇𝑇S (6) 

𝐶𝐶R =
4
3
𝐶𝐶DS + 𝐶𝐶S (7) 

Check the data to know the switch tube IRF640 junction 
capacitor CDS:1160pF, the data into (6) and (7) get 
Cr=41.5nF, CS=39.95nF. 
3.3 Current detection and slope compensation design 
As shown in Fig. 3, the current detection network consists 
of RCS, RCSF and CCSF. According to the chip manual, the 
UCS value is 1V, and CCSF is selected as 470pF to provide 
sufficient filtering. The time constant of the low-pass filter 
in the detection network is much less than the period of 
the forward converter, which is 10μs. 
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Figure 3. Current detection and slope compensation circuit 
The RCS is calculated based on the maximum peak current 
of 3.28A on the primary side of the transformer. The result 
is shown in Equation (8): 

𝑅𝑅CS =
𝑇𝑇CS

𝐼𝐼SENSE
=

1
3.28 = 0.31Ω (8) 

The time constant of the low-pass filter is set to 0.47us. 
According to the selected filter capacitor of 470pF, the 
resistance RCSF is shown in Formula (9): 

𝑅𝑅CSF =
𝜏𝜏

𝐶𝐶CSF
=

0.47 × 10−6

470 × 10−12
= 1KΩ (9) 

When the duty cycle is greater than 0.5, slope 

compensation is necessary; When the duty cycle is less 
than 0.5, the slope compensation is mainly to improve the 
system performance. The design method of slope 
compensation circuit can be referred to the literature.[2] 
Obtain resistance: RSC=12.14KΩ; After slope 
compensation, current input terminal voltage: 
URAMP=0.07V/μs. 
3.4 Design of output voltage feedback compensation 
network type Ⅱ amplifier 

 
Figure 4. Schematic diagram of feedback network type Ⅱ 
amplifier 
In order to ensure the normal operation of TL431, 
0.166KΩ<RS3<1.2KΩ; After calculation, RS4=180Ω can 
be obtained. According to the parameters of the 
corresponding components, the turning frequency of the 
output LC filter is calculated to be 940Hz, and the zero 
frequency of the LC filter ESR is 4837Hz. 
The gain from the output of the error amplifier of the 
PWM chip to the input of the filter inductor is denoted by 
GPWM. GPWM=13.18dB. Because the partial voltage 
resistors RS1 and RS2 of the sampling network voltage 
detection exist, the gain attenuation GS 
exists.GS=13.625dB. Because of the resistance network, 
there is no phase delay. Thus, the initial gain: 
GPWM+GS=13.18-13.625=-0.445dB. 
The switching frequency of the power supply designed in 
this paper is 100KHz, and the crossover frequency is 
selected as 1/5 of the switching frequency, that is, 
fco=20KHz.Since the gain slope from the LC filter 
transition frequency fo to the LC filter ESR zero frequency 
fesr is -40dB/10; Therefore, this gain is shown in Equation 
(10): 

𝐺𝐺∆1 = −40 lg(𝑓𝑓esr 𝑓𝑓o⁄ ) = −40 lg(4837 940⁄ ) = −28.45 (10) 
From fesr to the crossover frequency fco, the gain slope 
changes to -20dB/10; This gain is shown in Equation (11): 

𝐺𝐺∆2 = −20 lg(𝑓𝑓co 𝑓𝑓o⁄ ) = −20 lg(20000 4873⁄ ) = −12.329 (11) 
Therefore, in the whole power supply loop, the total gain 
of the circuit excluding the loop compensation amplifier 
is shown in Formula (12): 

𝐺𝐺∆ = −0.445 − 28.458 − 12.329 = −41232 (12) 
In order to make the total gain of the closed loop circuit of 
the converter 0dB at the cut off frequency fco. Therefore, 
at the crossover frequency fco, the type Ⅱ error amplifier is 
+41.232dB. Type Ⅱ error amplifier, the horizontal partial 
gain of R2/R1; Assuming that R1 is 1K in this design, the 
corresponding value of R2 is 115K.[3] Therefore, the gain 
of type Ⅱ error amplifier is shown in Formula (13): 

𝐺𝐺S1 = −20 lg(𝑅𝑅2 𝑅𝑅1⁄ ) = −20 lg(115 1⁄ ) = +41.214 dB (13) 
In general, a phase margin of 45° is sufficient. Then at fco 
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=20KHz crossover frequency, the phase of the whole loop 
allows a maximum delay of 315°. The phase delay caused 
by the LC filter at fco is shown in Equation (14): 

180°− tan−1(𝑓𝑓co 𝑓𝑓esr⁄ ) = 180° − tan−1(20000 4873⁄ ) = 103° (14) 
Therefore, in this design loop compensation, the 
maximum phase delay of type Ⅱ error amplifier is 212°. 
To make the loop stable, formula (15) should be true: 

270° − tan−1 𝐾𝐾 + tan−1(1 𝐾𝐾⁄ ) = 212° (15) 
Table 2. Different K values (K= fco /fz= fP / fco); The phase 
delay of the corresponding type Ⅱ error amplifier 

K 2 3 4 5 6 10 
Delay 
Angle 

 233° 216°  208°  202°  198°  191° 

According to Tab. 2, when K is 4, the phase delay is 208°, 
which can satisfy the phase delay of type Ⅱ error amplifier 
is less than 212°, plus the 103° phase delay caused by the 
LC output filter. In this way, the total open-loop phase 
margin at the crossover frequency fco is 49°. When K is 4, 
the zero frequency is 5KHz. The value of R2 is determined 
to be 115K.Therefore, the value of C1 is obtained as shown 
in Equation (16): 

𝐶𝐶1 = 1 (2 × 𝜋𝜋 × 𝑅𝑅2 × 𝑓𝑓z)⁄ = 1 (2 × 𝜋𝜋 × 115 × 103 × 5 × 103)⁄ = 276.8pF (16) 
When K is 4, the pole frequency is 80KHz. The value of 
R2 is determined to be 115K.Therefore, the value of C2 is 
shown in Formula (17): 

𝐶𝐶2 = 1 �2 × 𝜋𝜋 × 𝑅𝑅2 × 𝑓𝑓p�⁄ = 1 (2 × 𝜋𝜋 × 115 × 103 × 80 × 103)⁄ = 17.3pF (17) 
Thus, the design of the loop compensation type Ⅱ 
amplifier is completed. 
4. ANALYSIS OF SIMULATION RESULT 

  
Figure 5. Output waveform of an open-loop system 

 
Figure 6. Output Waveform Of An Open-Loop System  
As can be seen from Fig. 5, when the input voltage UIN is 
36V (nominal value), the open-loop system can output 
rated voltage of 12V and rated current of 4A, and the 
output performance meets the expected requirements. 
As can be seen from Fig. 6, when the input voltage UIN is 
48V, the open-loop system cannot output the rated voltage 
of 12V and rated current of 4A. The output voltage UO is 

16.3V and the output current is 5.43A. Obviously, when 
the output voltage and output current of the open-loop 
circuit fluctuate in the input, the output performance is 
greatly affected, and the output performance cannot meet 
the expected requirements. 

  
Figure 7. Output waveform of closed-loop system 

  
Figure 8. Output waveform of closed-loop system 
As can be seen from Fig. 7 and Fig. 8, when the input 
voltage fluctuates, the closed-loop control switching 
power supply has a relatively good effect of suppressing 
the disturbance, which can stabilize the output voltage at 
12V and 4A current output. 
4. CONCLUSION 
The DC-DC single-tube forward converter designed in 
this paper uses AP method to design high-frequency 
transformer, and adopts resonant magnetic reset 
technology, which is conducive to improving EMI 
problems in the converter. The key components and circuit 
parameters are designed, and the output uses LC low-pass 
filter circuit, which can make the forward converter 
module produce stable output. Through MATLAB 
software modeling and simulation, observe the output 
voltage and current waveform of open loop and closed 
loop, and its output indicators basically meet the design 
requirements. The design of loop compensation network 
also has a good effect on the interference. 
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Abstract: With the continuous development of Big 
Data technology, its role in business operations has 
become increasingly significant. Fresh E-commerce is 
a blue ocean in the field of e-commerce, and has been 
developed by leaps and bounds under the promotion of 
the country's "Rural Revitalization Strategy". In the 
2020 new crown epidemic, Big Data provides strong 
technical support for epidemic prevention and control, 
and at the same time allows many Fresh E-commerce 
merchants to perceive the development space of Big 
Data in this field and its positive role in the 
development of the industry. This article mainly 
studies the characteristics of Big Data and Fresh E-
commerce, and on this basis analyzes the impact of Big 
Data on Fresh E-commerce. 
 
1. INTRODUCTION 
Relevant data shows that the scale of China's fresh food 
retail market will exceed 5 trillion yuan in 2020, but 
online retail will only account for 14.6%. Although the 
scale of revenue and transaction value are expanding 
rapidly, losses are still a common phenomenon in the 
Fresh E-commerce industry. How to further optimize 
the operation mode according to the characteristics of 
consumers is a problem that many Fresh E-commerce 
operators are thinking and studying. With the 
continuous development of information technology, 
the convergence and integration of information 
technology and economic society has led to the rapid 
growth of data. Data has become a national basic 
strategic resource. Big Datais increasingly affecting 
global production, circulation, distribution, 
consumption activities, and economic operation 
mechanisms. Social lifestyles and national governance 
capabilities have an important impact. For the e-
commerce industry, data is particularly important. 
More and more operators are beginning to attach 
importance to big data, an important information 
resource, and tap its role in business operations. This 
article will analyze the characteristics of Big Data and 
Fresh E-commerce, and analyze and explain the impact 
of Big Data on Fresh E-commerce on this basis. 
2.OVERVIEW OF BIG DATA 
2.1Definition 
Big data, IT industry terminology, refers to a collection 
of data that cannot be captured, managed, and 
processed with conventional software tools within a 
certain time frame. It requires a new processing model 
to have stronger decision-making power, insight and 
discovery. Mass, high growth rate and diversified 

information assets of process optimization capabilities. 
2.2Generation and development 
With the continuous development of the Internet, a 
large amount of data is produced, and with the 
production of such a large amount of data, its role in 
the business decision-making of enterprises is 
becoming greater and greater. According to relevant 
data, as early as 1980, futurist Tovler mentioned the 
term "big data" in his "The Third Wave". In 2001, 
Mater Group analyst Doug Lenny pointed out that the 
challenges and opportunities for data growth have 
three directions: volume (Volume, data size), speed 
(Velocity, the speed of data input and output) and 
changeability (Variety, diversity) Now these are 
considered the three characteristics of big data. In 2012, 
Viktor Mayer-Schönber’s "Big Data Era" began to be 
popular in China, which promoted the development of 
domestic big data. Many people’s enlightenment on 
Big Data also came from this. Book. In 2015, the State 
Council issued a notice on the "Outline of Action to 
Promote the Development of Big Data", which pointed 
out the great significance of Big Data for national 
governance and enterprise development from a macro 
level, and proposed a policy guarantee mechanism 
from the aspects of laws and standards. After the 
outbreak of the new epidemic in 2020, Big Data has 
played a great role in epidemic prevention and control. 
3.OVERVIEW OF FRESH E-COMMERCE 
3.1Concept and production 
Fresh product e-commerce, referred to as fresh e-
commerce, refers to the use of e-commerce to directly 
sell fresh products on the Internet, such as fresh fruits, 
vegetables, and fresh meat. Fresh E-commerce 
develops along with the general development trend of 
e-commerce. 2012 is regarded as the first year of the 
development of Fresh E-commerce. 
3.2 Features 
Fresh E-commerce companies have different operating 
modes from other products in the operation process due 
to the particularity of their products. Its main features 
are mainly reflected in the following aspects: 
3.2.1The scope of delivery is limited 
The distribution service radius is short, and regional e-
commerce companies can only serve a certain area 
around. The national platform needs to build a total 
warehouse and more pre-warehouses, branches, and 
smart new retail models relying on community stores. 
It also involves store location and There is an important 
relationship between store inventory management, 
store location and customer flow. 
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3.2.2. Highly dependent on member repurchase 
30% of old visitors generate 60% of orders, creating 70% 
of value. The conversion rate and value per UV of old 
visitors are higher than those of new visitors. However, 
most customers purchase frequency. According to the 
survey report, 14.64% of users have an average return 
visit period of 1 day, and 7.69% of users have a return 
visit period of 2 days. The distribution in other time 
periods is relatively even. 
3.2.3 Diversified customer needs, rich category and 
quality requirements, but low unit price per customer 
For any fresh O2O platform, the abundance of SKU is 
always the basic criterion for whether the fresh O2O 
platform can meet the shopping needs of users. Those 
with complete categories, high quality, and one-stop 
shop to meet the daily shopping needs of users will 
naturally have a better chance of attracting users to 
repeat purchases, and the "snowball" will become 
bigger and bigger. The fresh food industry includes 
eight products: fruits, vegetables, meat, aquatic 
products, dried foods, daily foods, cooked foods, and 
pastries. The prices of fresh products are not high. 
Consumers will not hesitate to buy them, and they will 
buy fresh products for the sake of freshness. Rarely, 
customers will only choose 1-3 of them when buying 
fresh products. 
3.2.4 Low loyalty 
When customers place orders for fresh products, it is 
largely based on factors such as convenience and price. 
Customer loyalty is low. A newly launched platform 
may soon attract a large number of customers, but 
whether it can continue to place orders requires a 
platform. To maintain continuous quality and low price 
and the ultimate service. 
3.2.5 High logistics costs and high delivery efficiency 
requirements 
The construction cost of cold storage is high. In 
addition to the investment in refrigerated trucks and 
cold chain equipment, it is mainly concentrated in the 
cold chain warehousing and circulation links in the 
middle and lower reaches, and the cold chain 
technology requirements are high, making the cost of 
cold chain logistics high. In addition, traditional Fresh 
E-commerce companies require cold chain logistics. 
Fresh fresh food is frequently demanded and difficult 
to store for a long time. The single purchase amount is 
small and the logistics and distribution cost problem is 
prominent. In the online fresh O2O industry, which is 
currently in its infancy, one of the most intuitive 
services that most users can experience is delivery 
efficiency, and they can receive what they buy in the 
shortest possible time., Which is the so-called "best 
consumer experience." Because of this, the 
construction and support of O2O offline parts are 
particularly important, and this is precisely the problem 
that many rely on third-party and outsourcing logistics 
platforms ignore. 
3.2.6. Difficulty in quality control 
It is very difficult to standardize fresh products, and the 

continuous supply of products is also a problem, which 
often results in incomplete categories, and at the same 
time, the loss rate is very alarming. 
3.3Influencing factors of development 
Combining the above-mentioned characteristics of 
Fresh E-commerce, the factors affecting the 
development of Fresh E-commerce can be summarized 
into the following three aspects: 
3.3.1. Supporting cold chain logistics 
The main products sold by fresh e-commerce are fresh 
fruits, vegetables, fresh meat, etc. These products have 
high requirements for storage conditions, otherwise 
they are prone to deterioration or spoilage and lose the 
value of the product. Therefore, in order to ensure that 
such products can be effectively sold, a better cold 
chain logistics is required as a guarantee, and the 
current cold chain logistics in my country is still 
relatively backward. With the rapid development of my 
country's social economy, the continuous improvement 
of residents' consumption levels and the increasing 
requirements of people for food quality and safety, the 
cold chain entered a golden period of rapid 
development in 2008, and various policy plans and 
industry standards have been introduced. In 2018, the 
cold chain entered the 3.0 era, achieving 
transformation and upgrading in many aspects. 
Although my country's cold chain logistics has entered 
the 3.0 era of comprehensive transformation and 
upgrading, there are still many weak links compared 
with the mature and complete cold chain systems of 
developed countries, which are mainly reflected in the 
high loss rate of cold and fresh products and low fresh 
commodity transportation rates. At present, most of my 
country's fresh food supply is still at the level of 
traditional methods, and product circulation needs to 
go through multiple links such as farmers, origins, 
purchasers, intermediaries, and wholesale markets. 
The circulation links are cumbersome and the loss rate 
remains high. 
3.3.2. Customer unit price 
Due to the high transportation requirements of fresh 
products and the high requirements for packaging and 
other protection, such products need more protection 
facilities such as foam and barriers during the 
transportation process, and these costs will be directly 
reflected in the cost of the product . But in reality, when 
most consumers place an online order to purchase such 
goods, the amount is not stable. If the customer unit 
price is not high enough, it will affect the overall 
operating income, and it will be difficult to continue 
operations. 
3.3.3. Order frequency 
Fresh products are consumer goods and have a 
relatively short shelf life. If the frequency of orders 
from consumers is not high, suppliers will find it 
difficult to maintain operations due to the backlog of 
goods. At present, many merchants cannot guarantee a 
high order frequency. 
Third, the development status of Fresh E-commerce 
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Driven by the epidemic, policies, capital and other 
factors in 2020, China's Fresh E-commerce market will 
develop rapidly. Comprehensive e-commerce is 
helping agricultural products to go up, community 
group buying is rapidly sinking into the market, the 
expansion of vertical fresh food platforms is 
accelerating, offline merchants are actively online, etc., 
making the Fresh E-commerce B2C market transaction 
volume in 2020 reached 100.07 billion yuan, year-on-
year In 2019, there was a substantial increase of 84.9%, 
breaking through one trillion for the first time. This is 
mainly due to the vigorous deployment of integrated e-
commerce in agricultural products & fresh products, as 
well as community group buying and vertical fresh 
fresh B2C market transaction scale. The compound 
growth rate in the next three years will reach about 
30%, and the online fresh consumer market penetration 
rate will continue promote. However, Fresh E-
commerce companies have low gross profit margins 
and high operating costs, requiring distribution costs, 
cold chain costs, fresh food losses, and marketing 
expenses. In addition, most of the fresh products are 
agricultural products, lack of brands, and have serious 
homogeneity. At present, Fresh E-commerce is still in 
a period of model exploration and rapid development, 
and a mature profit model has not yet emerged. In the 
future, improve the quality of fresh food, optimize 
fresh food logistics, or help the development of Fresh 
E-commerce. 
4. ANALYSIS OF THE IMPACT OF BIG DATA ON  
FRESH  E-COMMERCE 
4.1More precise segmentation of consumer groups 
Nand acquisition of precise users 
In the past, one of the constraints in the development 
of the fresh food industry was the inability to find 
precise consumers, resulting in a large accumulation of 
fresh products, even hoarding and wasting, and unable 
to find suitable crowd distribution locations, which 
made buyers unable to find products and merchants. To 
the consumers. The inability to determine the 
population and location limits the development of the 
Fresh E-commerce industry. Nowadays, distinguishing 
consumer groups through Big Data can determine the 
distribution of consumers to a large extent, so as to 
better push products. . Of course, based on these user 
data, it is of great practical significance for later word-
of-mouth publicity and maintenance of old customers. 
4.2 Optimize storage and distribution systems and 
reduce logistics costs 
Fresh food is different from others in that it is not easy 
to store and preserve, and the transportation cost is 
higher than other types of products, so this is also a 
reason for restricting the development of Fresh E-
commerce. Of course, with the help of Big Data and 
the new retail model, this problem can be solved to a 
great extent. The retail industry can provide an 
environment for fresh food storage, and Big Data can 
discover and predict consumer groups, thereby 
alleviating this problem. Moreover, optimizing the 

logistics system through Big Data can help further 
reduce distribution costs, improve distribution 
efficiency, and increase users Experience and increase 
transaction volume. Of course, to achieve this goal, Big 
Data is the foundation, and without data as support, the 
constraints of the Fresh E-commerce industry will 
continue to exist. 
4.3 Promote the understanding and cultivation of 
consumption habits 
Fresh E-commerce companies must cultivate 
consumers’ buying habits and trading habits if they 
want to develop quickly. After all, people’s deep-
rooted habit of buying fresh products is to see if they 
are fresh and smell the taste. Some people are willing 
to bargain loyally. For online Fresh E-commerce, many 
consumers will choose to refuse, after all, this is 
contrary to their habits. Therefore, how to find people 
who are willing and keen to buy fresh food online to 
become "leaders" is particularly important. In fact, no 
matter how good your online advertising is, you may 
not be as good as friends, neighbors, and colleagues. A 
product promoted, this way of social recognition will 
be an opportunity for Fresh E-commerce to get out of 
the predicament. Therefore, the Big Data at this time 
can show its powerful effect, and accurate analysis will 
better enable consumers to pass on their habits. 
5. CONCLUSION  
With the diversification of consumer demand, the 
challenges faced by Fresh E-commerce companies 
have gradually increased. On the one hand, it is 
necessary to control and guarantee the quality of goods; 
on the other hand, as competition intensifies, it is 
necessary to control logistics costs and service 
guarantees. As a tool that can assist decision-making 
and optimize decision-making, Big Data technology 
can better process a large amount of e-commerce data 
and extract useful information with the rapid 
development of e-commerce, helping Fresh E-
commerce to better analyze the characteristics of user 
portraits and optimize Distribution plan and help 
products trace their origins, and solve consumers' 
concerns about product quality. 
 
REFERENCES 
[1]Li Chunlian. Fresh E-commerce burns money to 
grab the market[J]. Food industry, 2021(06): 70-71. 
[2] Huang Zuoming, Ding Yingwenxiu. Talking about 
the cold chain logistics cost control of Fresh E-
commerce--taking Dingdong shopping as an example 
[J]. Logistics Engineering and Management, 2021, 
43(06): 82-84. 
[3] Yang Qingqing, Jiang Xuemei. Research on the 
development of Fresh E-commerce logistics under the 
digital economy [J]. Logistics Engineering and 
Management, 2021, 43(06): 88-89+92. 
[4] Chen Bai. The Internet is trapped in the fresh food 
battlefield [N]. Economic Observer, 2021-06-14 (008). 
[5] Tang Yitian. Fresh E-commerce "epidemic" outside 
life [N]. Beijing Business Daily, 2021-06-10 (002). 



International Journal of Computational and Engineering Vol.6 No.3 2021  187 

ACADEMIC PUBLISHING HOUSE 

Research on the Operation Mode of Community 
Fresh Agricultural Products from the 
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Abstract: Fresh agricultural products are close to 
consumers' lives, with high purchase frequency and large 
consumption. With the application of "ABCD" digital 
technology based on big data, cloud computing, artificial 
intelligence and blockchain technology, consumers' 
consumption needs and Consumer behavior has changed. 
How to better adapt fresh agricultural products to the new 
market changes, fully develop and utilize the advantages 
of online and offline channels, and continuously improve 
the operation model of community fresh agricultural 
products, has become a problem that needs to be 
considered when community fresh agricultural products 
are sold. 
Keywords: Omni-Channel; Community Fresh Agricultural 
Products; Operation Model 
 
1. LITERATURE REVIEW 
With the development of mobile network technology and 
artificial intelligence technology, experts put forward the 
concept of omni-channel retailing in 2009, and it has been 
10 years since. In 2011, American scholar Rigby pointed 
out: The retail industry in the world will enter the "omni-
channel retail era" in the next five years. 
As one of the "troika" driving economic growth, the role 
of consumption is self-evident. Due to the impact of the 
epidemic, in order to promote the recovery of consumption 
in an all-round way, the "14th Five-Year Plan" released in 
October 2020 and the "Implementation Plan for 
Accelerating the Cultivation of New Types of 
Consumption" initiated in April 2021 all propose to 
promote consumption in an all-round way and encourage 
consumption. The development of new models and new 
business formats promotes the integrated development of 
online and offline consumption. Fresh agricultural 
products are related to the national economy and people’s 
livelihood and are close to consumers’ lives. They have the 
characteristics of high purchase frequency and large 
consumption. However, the products are perishable and 
require high timeliness. Therefore, how can fresh 
agricultural products better adapt to the new market 
changes? The advantages of online and offline, and fully 
tapping the potential of channels, have become issues that 
need to be considered when selling fresh agricultural 
products in the community. 
1.1 Omni-channel retail 
Omni-channel retailing (omni-channel retailing) is a new 
concept that comes with mobile networks and big data. 
Omni-channel retailing refers to the behavior of companies 
that combine and integrate (cross-channel) sales with as 

many retail channel types as possible to meet customer 
shopping, entertainment and social comprehensive 
experience needs. These channel types include tangible 
stores (physical stores, services). Outlets) and intangible 
shops (home direct sales, direct mail and catalogs, 
telephone shopping, TV malls, online shops, mobile phone 
shops), and information media (websites, call centers, 
social media, Email, Weibo, WeChat), etc. Omni-channel 
retail requires companies to match the same or different 
products, services, prices, store locations, store 
environment, and information according to different 
distribution channels. 
1.2 Operation model 
Operation mode is the abbreviation of the enterprise 
market operation mode. It includes various plans 
formulated by the enterprise during the operation process, 
various organizations of components, as well as the 
implementation of specific measures and economic control 
behaviors for activities. A collective term for various 
management tasks closely related to service behavior. 
Generally wired online mode, offline mode, combined 
online and offline mode, and some other business models. 
1.3 Fresh agricultural products 
Fresh agricultural products mainly refer to primary 
agricultural products that have not been further processed, 
such as vegetables, fruits, meat, poultry, eggs, and aquatic 
products. As an indispensable necessity for consumers, 
fresh agricultural products occupy an important position in 
the retail consumer market. Research shows that Chinese 
consumers buy fresh agricultural products frequently to 
ensure the freshness of their products, buying fresh food 3 
times a week on average, which is 2.5 times higher than 
the global average. However, such products are perishable, 
perishable, perishable, and perishable, which in turn 
determines the short consumption radius of fresh 
agricultural products. 
2.THE CURRENT SITUATION AND EXISTING 
PROBLEMS OF THE OMNI-CHANNEL OPERATION 
OF COMMUNITY FRESH AGRICULTURAL 
PRODUCTS 
With the development of the economy and changes in 
consumer demand, consumers’ demand for community 
fresh agricultural products is less elastic, and their 
requirements for facilitation and quality of products are 
gradually increasing. Therefore, can community operators 
of fresh agricultural products provide faster The speed of 
launching, better product quality and closer proximity to 
consumers have become important factors influencing 
whether they can better meet consumer needs and promote 
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their own development. 
2.1.Analysis of the operation mode of community fresh 
agricultural products 
2.1.1 Offline community stores 
Community stores are generally located in residential areas. 
Consumers can usually buy and pick up goods in the 
neighborhoods or surrounding neighborhoods where they 
live. For example, the vegetable market is a traditional 
sales model, which can better meet the needs of middle-
aged and elderly customers. Than the shopping needs of 
the three. But for young people, due to factors such as the 
fast pace of life, high work pressure, and the rapid 
development of the Internet, this approach has certain 
shortcomings. 
2.1.2 Combination of offline+online channels 
When young people buy fresh agricultural products, they 
are more inclined to shop online, so that they can meet their 
shopping needs without leaving home. Therefore, the 
development of online channels has been promoted. 
2.1.2.1 Community Store+Community Marketing 
Community marketing is a network marketing method 
developed on the basis of network community marketing 
and social media marketing that connects and 
communicates more closely with users. Social marketing 
channels include Weibo, WeChat client and official 
account, etc., and the way of dissemination is to rely on 
product information pushes, messages, etc. to make 
purchases. Take Dongguan as an example. Companies 
such as "Mother Qian", which sells vegetables and meat, 
and "Baiguoyuan", which sells fruits, have established 
communities in WeChat to release product, promotion and 
other information on a daily basis, and reply in time. 
Customers in doubt, quick picking and delivery, so as to 
better serve customers around the store. 
2.1.2.2 Community Store+Online Platform 
Both physical stores and online platforms under the 
community store+online platform model have sales 
functions. Community stores are mainly responsible for 
store sales, warehousing and after-sales. Online platforms 
are mainly responsible for publicity and sales. Take 
Dongguan as an example. Companies such as 
"Baiguoyuan", which mainly sell fruits, and "Jiarong" and 
"Super Species" in supermarkets, adopt this model to reach 
consumers and promote sales through multiple channels. 
This method can reduce the cost of distribution without 
affecting the trust of consumers. At present, the enterprises 
that adopt this method have certain strength and need to 
spend energy to build offline channels and maintain online 
platforms. 
2.1.3 Community group buying+offline delivery 
The difference between this model and the "community 
store+online platform" is that the physical store and the 
online platform under the "community store+online 
platform" model both have sales functions, while the 
"community group buying+offline delivery" model The 
model focuses on low-priced fresh products, and more 
companies develop online platforms, set up offline service 
departments instead of opening separate stores for sales, 
consumers buy on demand, and pick them up at the 
appointed time at the appointed time and place. Delivered 

goods. This method helps companies save costs such as 
store rents and employee wages, and know the total 
consumption in advance, which can minimize inventory 
and shorten the time for customers to obtain products. 
However, the profit margin of community group buying 
will be relatively small, and the sensitivity to loss will be 
higher. 
2.2 Current problems in the omni-channel operation model 
of community fresh agricultural products 
2.2.1 General consumer experience 
Due to the perishable, perishable, perishable, and 
perishable characteristics of fresh products, most of them 
are not easy to store. Therefore, the sales on the same day 
will have more advantages for the company. Consumers’ 
demand for fresh products is mostly concentrated in the 
morning, noon and evening before cooking. Due to work 
reasons, customers buy more at noon and after get off work 
in the evening, so they have higher requirements for 
keeping fresh in offline stores. In order to avoid the waste 
of products that cannot be sold out on the same day, some 
companies that mainly sell vegetables will start to use 
limited time discounts at 7 or 8 pm to attract customers to 
buy in the store, but the quality of the products at this time 
is far worse than in the morning. While using the 
online+offline mode of online purchase and offline pick-
up, although customers do not need to go to the store to 
buy, the company delivers fixed-time and fixed-point 
delivery. Once a customer needs to add dishes temporarily 
at home, they can only pass through supermarkets and 
foods. The market and other traditional methods of 
procurement. 
2.2.2 Product differentiation is not obvious 
Although brands such as "Baiguoyuan" and "Hema 
Xiansheng" have self-built production bases that can 
achieve standardized production and product traceability 
of agricultural products, the appearance and functions of 
agricultural products are basically the same, with small 
differences, and product differences are not easy to 
distinguish. Many fresh agricultural products The 
production farmers lack the ability to standardize 
production and lack of brand awareness. There is basically 
no difference in planting methods and planting varieties, 
resulting in a lot of similarity in appearance and variety of 
products. Consumers pay more attention to product quality 
when buying. The price and the convenience of purchasing, 
therefore, the pressure of competition for fresh agricultural 
products in the community is very high. 
2.2.3 Weak customer relationship maintenance capabilities 
Since product differentiation is not obvious, consumers 
will consider the price of the product and the convenience 
of purchasing. When buying fresh agricultural products, 
consumers want to know as much information as possible 
about the product to help decision-making. Consumers will 
compare offline stores For products from channels such as, 
online stores, the community currently faces a large 
number of consumers, but the store size is generally small, 
the store’s customer relationship management is not very 
professional, there is no recognition of the value of existing 
and potential customers, and there is a lack of customer 
segmentation. Mainly stay in the basic communication 
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aspects such as accumulated points of members and 
promotion of holiday promotions. It is unable to provide 
personalized and differentiated products for different 
levels of customers, and cannot carry out more and more 
efficient management of customers. Customers feel that 
they are not taken seriously. Lack of loyalty. 
2.2.4 The degree of comprehensive utilization of channels 
is not high 
Omni-channel retailing refers to the behavior of companies 
to combine and integrate (cross-channel) sales with as 
many retail channel types as possible to meet customer 
shopping, entertainment and social comprehensive 
experience needs. These channel types include tangible 
and intangible stores and information media. and many 
more. From the operating model of community fresh 
agricultural products, we can see that the current 
community fresh product sales channels are online, offline, 
and online and offline. Although tangible and intangible 
stores and information media are used, the degree of 
comprehensive utilization is not high. High, average 
publicity, consumers mainly use offline tangible stores for 
shopping, and the use of online intangible stores and 
information media is not high. 
3.CONSTRUCTION OF AN OMNI-CHANNEL 
OPERATION MODEL FOR COMMUNITY FRESH 
AGRICULTURAL PRODUCTS 
3.1 Make full use of existing channels 
Community fresh agricultural products sold through 
offline channels can respond to customer needs more 
quickly, but market demand needs to be tracked to avoid 
product shortages or inventory backlogs. At the same time, 
offline channels are prone to transportation and sales losses. 
Selling products through online channels, although the 
product demand is more precise, its transportation and 
sales losses are basically lower than online channels, the 
product demand is clearer, zero inventory sales can be 
achieved, and the loss is smaller, but because fresh 
agricultural products are perishable The characteristics of 
perishable, perishable, and perishable have high 
requirements on logistics. From the advantages and 
disadvantages of online and offline, we can find that we 
need to fully integrate online and offline to better promote 
sales and reduce losses while meeting consumer needs. 
3.2 Improve customer experience 
Community fresh agricultural product sellers make full use 
of the advantages of online and offline channels. 
Consumers can buy products with a higher repurchase rate 
through offline channels. Online channels are sold together 
to make purchases more convenient and faster. At the same 
time, increase the response speed of the online platform to 
allow customers to receive fresh agricultural products in 
time, save customers' waiting time, increase user stickiness, 
and increase the number of products sold, adding semi-
processed products on the basis of conventional vegetables, 
fruits, and meat., Packaged dishes, pre-made dishes, etc., 
or products with regional characteristics and unique tastes, 
to meet the needs of consumers of different ages. 
3.3 Strengthen customer management 
In addition to relying on the personal abilities of offline 
store sales staff, improving service attitudes, and 

strengthening contact with consumers, companies need to 
strengthen positive interactions with customers. Fresh food 
is close to consumers' lives, with high purchase frequency 
and high consumption. The cooking method of ordinary 
ingredients has long been known to consumers, but 
companies can provide recipes online for new products or 
products that are difficult to handle, or arrange on-site 
offline Demonstrates and provides tastings to form an 
interaction between the store and customers, reflecting the 
temperature and professionalism of the store’s services. In 
addition to effective management of customers, customers 
are segmented according to purchase frequency, amount, 
purchase time, etc., different customer groups are provided 
with different personalized services, and limited resources 
are reasonably allocated to customers of different values. 
Maximize benefits. 
Concluding remarks 
With the continuous development of the market, 
consumers can purchase fresh agricultural products 
through more and more channels. The construction of 
community channels for fresh agricultural products close 
to consumers' lives has achieved certain results, and the 
community omni-channel operation model has been 
continuously upgraded. Companies need to make full use 
of existing channels, increase community marketing 
efforts, continuously improve customer experience, and 
strengthen customer management to better meet the needs 
of community consumers. 
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Abstract: With the rapid development of technologies 
such as computers, image processing, machine vision, and 
sensors, machine vision image processing technologies 
are becoming more mature. It has become an 
indispensable core technology of modern processing and 
manufacturing. The surface quality of the steel plate is a 
very important technical indicator. How to quickly detect 
the defects on the surface of the steel plate and improve 
the production level of the steel plate is an urgent problem 
for steel plate manufacturers to solve.For the traditional 
manual inspection method, the steel plate surface defect 
inspection method based on image processing has the 
advantages of high efficiency, high accuracy, low labor 
intensity, reliability and intelligence.Therefore, in this 
paper, the scratch defect on the surface of the steel plate 
was detected and studied, focusing on the pretreatment 
algorithm of the scratch defect image on the surface of the 
steel plate to improve the detection accuracy and 
efficiency. 
Keywords: Machine Vision; Image Preprocessing; Steel 
Plate Scratches; Defect Detection 
 
INTRODUCTION 
China is a major steel producer. In recent years, China’s 
steel industry has achieved rapid development.The output 
of steel in 2020 is 1.08 billion tons. In 2021, the output of 
steel may continue to grow rapidly, and it will exceed 1.1 
billion tons in the whole year.In the process of high-speed 
and automatic continuous production of steel plate, due to 
the influence of raw materials, rail manufacturing 
equipment, system control and many other technical 
factors, the surface of steel plate appears roller marks, 
holes, cracks, scratches, scratches, skin layer, pitting and 
other different types of defects[1].With the advancement of 
science and technology, people have higher and higher 
requirements for the production quality of steel plates.The 
defects produced in the production process will seriously 
affect the quality of the steel plate, which will greatly 
reduce the corrosion resistance, fatigue resistance, wear 
resistance and electromagnetic properties of the steel 
plate.[2]It will cause inestimable economic and social 
impacts on production enterprises, so it is necessary to 
conduct research on steel plate defect detection. 
In the early days, traditional manual inspection methods 
were basically used for steel plate detection. Due to its low 
efficiency, high rate of missed detection, and high labor 
intensity, it could no longer meet the needs of existing 
steel plate production and development.Machine vision 
technology based on digital image processing can solve 
these problems, but due to the large amount of image data 
to be tested, it cannot meet the real-time requirements of 

industrial production.In this regard, a scratch detection 
algorithm suitable for image processing technology is 
studied. Under the premise of ensuring the detection 
accuracy, the algorithm is simplified to improve the 
detection efficiency. 
1 STEEL PLATE IMAGE COLLECTION AND 
EXAMPLES 
In order to ensure that the scratches of the steel plate are 
completely photographed, a variety of schemes have been 
tried and compared, and a machine vision image 
acquisition system is adopted.Using an industrial area 
scan camera with a coaxial light source, at an appropriate 
angle, the image of the steel plate and its surface defects 
can be taken.The scratches on the surface of the steel plate 
are shown in Figure 1. 

 
(a)                            (b) 
Figure 1 Scratch defect image on the surface of steel plate 
2 ANALYSIS DIAGRAM OF SCRATCH 
DETECTION DIFFICULTIES 
Figure 1 is an image of a steel plate with surface scratches. 
The contrast of the scratches in the picture is low, which 
affects the accuracy of detection, which makes the 
detection of scratches very difficult.For this reason, it is 
necessary to increase the contrast before extracting 
scratches to improve the accuracy of scratch detection. 
3. IMAGE PREPROCESSING 
Industrial cameras are often affected by external factors 
such as light, noise, and azimuth in the process of 
collecting images of mobile phone steel plates, causing the 
collected images to have problems such as uneven 
illumination, raised reflections on the surface of the 
partition, and changes in contrast.It increases the difficulty 
of detecting steel plates.In order to facilitate subsequent 
detection, it is necessary to preprocess the steel plate 
image to suppress the image background and eliminate 
noise. 
Before image preprocessing, manually mark the region of 
interest (ROI) in advance, The region of interest is a subset 
of the image to be detected, which is a part of the region 
extracted from the image. These regions can be composed 
of multiple irregular shapes.Extracting ROI can not only 
eliminate the interference of a large number of non-
detection areas, but also speed up the detection efficiency 
and improve the accuracy. 
The top hat transformation [3] is helpful to realize the 
enhancement and detection of small target images. In 
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order to achieve a good preprocessing effect, this section 
uses the top hat transformation to preprocess the 
image.However, since the classical top-hat transformation 
has a single structure element, if the structure element is 
defined too small, it cannot effectively extract the target 
and structure that is larger than the structure element; on 
the contrary, if the structure element is defined too large, 
its processing accuracy will be greatly reduced. 
In order to achieve a better denoising effect, Top-Hat has 
been improved[4], use a new top hat transformation method 
to filter the steel plate image, the basic principle is as 
follows: use two different size structural elements to 
transform the top hat of the image, First, select a larger 
structural element to transform the top hat of the image to 
be tested, so that the scratches and noise points can be 
highlighted.Then select a structural element with a smaller 
size to perform a top hat transformation on the image to 
be tested. At this time, only small noises and burrs are 
retained. Finally, the difference between the two top hat 
transformations is used as the output result of 
preprocessing enhancement. 
The experiment first uses a linear structural element with 
a length of 12 to transform the top hat of Fig. 2(a) to obtain 
Fig. 2(b).Then, the top hat operation is performed on the 
linear structure element of length 4 in Fig. 2(a), and Fig. 
2(c) is obtained.Finally, the results of the two top hat 
transformations are subtracted to obtain Figure 
2(d).Obviously, compared with the top hat transformation 
of a single structural element.The image preprocessing 
method used in this section has a better enhancement 
effect, greatly reduces noise, and highlights the scratch 
target, which is conducive to the subsequent processing of 
the image. 

  
(a)Original image (b)Top hat change (length 12) 

  
(c)Top hat change (length 4) (d)Figure (b) and (c) 
subtracted 
Figure 2 Image preprocessing 
4. CHARACTERISTICS 
It can be seen from Figure 2(d) that the noise has been 
effectively suppressed or eliminated after the improved 
top hat transform filtering process, but a small amount of 
noise is still detected.In order to detect scratches more 
accurately and eliminate interference, according to the 
geometric characteristics of the scratch area, the aspect 
ratio and gray value characteristics are used to further 
filter out the target[5], the experimental results are shown 
in Figure 3, and the scratches are well detected. 

 
Figure 3 Feature analysis 
5 RESULT ANALYSIS 
1000 pictures containing scratches on the steel plate were 
taken on the production line, 59 of which were 
scratched.Using the proposed detection method for 
detection, the detection rate of scratches and defects of the 
steel plate reached 87.5%, the over-judgment rate was 4%, 
and the miss-judgment rate was 7.5%. 
CONCLUSION 
Starting from the actual situation, combined with 
MATLAB software, complete the scratch detection of 
steel plate based on image processing technology.Image 
preprocessing is performed on the steel plate through the 
improved top hat transformation method, and then the 
aspect ratio feature method is used to locate the position 
of the scratches, and tests are carried out.The experimental 
results show that this detection method has the 
characteristics of small computation, high real-time 
performance and high accuracy, which provides a basis for 
further improvement of detection algorithm, and it has 
certain practical application value. 
ACKNOWLEDGMENT 
This work was supported by Youth Innovative Talents 
Project of Guangdong Universities in 2018: Research on 
FPC Surface Defect Detection Method based on machine 
Vision (2018KQNCX301). 
 
REFERENCES 
[1] Xu Ke et al. Research on automatic monitoring system 
of cold rolled strip steel surface[J]. Iron and Steel, 2000, 
35(10):6. 
[2] Wu Chuanping, Lu Tongjun, Wang Yan. Non-
destructive testing technology and prospects of steel plate 
surface defects[J]. Non-destructive testing. 2002, 22(7): 
312~237. 
[3] Cheng Weiming, Xu Yong, Long Chao, Zhang Lin. 
Weak target detection algorithm based on top hat 
transformation [J]. Command Information System and 
Technology, 2021, 12(02): 65-69. 
[4] Liu Xia. Mobile phone partition sand detection based 
on machine vision [D]. Xiangtan University, 2014. 
[5] Pu Fupeng, Zhao Jun, An Zhe. Wheel crack 
recognition and extraction based on machine vision[J]. 
Journal of Railway Science and Engineering, 2018, 15(08): 
2113-2122. 



192  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 

Design Of a Small Kitchen Gas Alarm Based on 
Single Chip Microcomputer 

 
Xiaoyan Li, Zhanfeng Luo  
Guangdong University of Science & Technology, Dongguan, 523083, China 
 
Abstract: With the improvement of people's living 
standards year by year, the safety of family kitchen has 
become an important problem. In this article, we will use 
single chip microcomputer microcontroller to design a 
kitchen gas leakage alarm system. This system is used to 
monitor whether there is flame in the kitchen and the 
concentration and temperature of combustible gas. The 
safety of the kitchen shall be monitored in real time, and 
warning information shall be issued in time for dangerous 
situations. This design is suitable for kitchen, bathroom 
and other places where combustible gas is easy to 
overflow and prone to fire. It is a combustible gas alarm 
with simple circuit structure, reliable and stable 
performance, simple and easy to use, low cost and 
intelligent. 
Key word: MCU; Gas Detection; Alarm; Control 
 
1 INTRODUCTION 
With the popularity of natural gas, gas appliances are 
gradually increasing, and the pace of urban life is fast. 
There are usually only old people or children at home. 
There are many fire accidents caused by improper 
operation or damage of gas equipment. This not only 
causes great losses to residents' property and economy, but 
also causes heavy damage to people's body and mind. The 
kitchen is the main place where natural gas exists at home. 
In case of fire, it will be difficult to put it out in time, which 
will bring losses to the society and individuals. Based on 
these situations, the home fire automatic alarm device 
came into being [1]. The automatic fire alarm device can 
quickly detect the occurrence of fire and is a powerful 
means to block the large-scale occurrence of fire. In 
foreign countries, domestic gas alarm has become an 
essential kitchen and household equipment, and the 
equipment penetration rate is as high as 85%. In most 
cities in China, relevant measures have also been 
formulated for gas leakage accidents. Some cities even 
force new houses to install gas leakage alarms in the form 
of local regulations [2]. Due to the particularity of the gas 
supply industry, relevant national codes and standards and 
local laws and regulations have made relevant provisions 
for public places and closed sites using gas, which are 
implemented unconditionally. Therefore, it is very 
necessary to detect and control it in time [3]. 
Based on the above data investigation, we use a single-
chip microcontroller as the system, which is composed of 
single-chip microcomputer centered control module, 
combustible gas smoke sensor detection module, buzzer 
alarm module, light alarm module, ADC digital to analog 
conversion module, key setting module and other modules. 
In this alarm system, the combustible gas smoke sensor 

detects whether there is flame in the indoor environment 
and the concentration and temperature of combustible gas. 
The sensor detects the temperature, uses the display 
module to display real-time data, gives a real-time alarm 
for exceeding the standard, and makes corresponding 
treatment, such as closing the gas valve, opening the 
exhaust fan, spraying water, opening windows, etc. 
This design is mainly suitable for places where 
combustible gas is easy to overflow and fire easily, such 
as kitchen and bathroom. It is a combustible gas alarm 
with simple structure, reliable performance, simple and 
easy to use and low cost. 
2 DESIGN SCHEME 
This design will be composed of STC89C52 single chip 
microcomputer module, combustible gas detection 
module, temperature sensor module, photoelectric alarm 
module and so on. 
The combustible gas leaked in the kitchen air is detected 
by mq-2 gas sensor module. After conversion by 
ADC0832, the signal of the sensor is collected and 
processed by single chip microcomputer. Finally, the 
leaked combustible gas concentration value will be 
displayed in LCD1602 LCD. Use the key to set the 
parameter value to increase and reduce the lower limit of 
the alarm value. When the concentration of leaked 
combustible gas does not exceed the set value, the alarm 
is in standby mode. When the concentration of 
combustible gas in the air is higher than the setting, it will 
give an alarm immediately, and the buzzer will give a beep 
and the light will flash alternately [4].  

.  
Figure 2.1 system structure diagram 
3 HARDWARE COMPONENT 
3.1 Control part 
In this system, the controller adopts STC89C52 single 
chip microcomputer developed by STC company, which 
supports on-line programming and program can be burned 
and erased. STC89C52 has 8-bit CPU, internal oscillator, 
up to 4KB internal program memory and 128B internal 
data memory, and has external data memory and program 
memory with an addressing range of up to 64KB. There 
are many input and output interfaces, which can realize 
multi-function, and the microprocessor has the 
characteristics of memory not easy to lose, high density 
and relatively simple and feasible to use [5]. 
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.3.2 Functional part 
3.2.1 Gas detection 
Mq-2 is a gas sensor with high sensitivity to liquefied gas, 
methane, hydrogen, carbon monoxide and other gases. 
This sensor can detect a variety of toxic, harmful and 
highly combustible gases. It is a low-cost sensor [7]. In 
addition, it can quickly detect gas concentration in a wide 
concentration range, and can also well detect natural gas, 
so as to reduce poisoning and explosion accidents. This 
design uses mq-2 sensor and ADC0832 digital to analog 
conversion module to form a gas detection circuit. When 
the leaked natural gas is detected by the mq-2 sensor, the 
analog signal output by the sensor module is transformed 
into a digital signal recognized by the single chip 
microcomputer through ADC0832. After receiving it, the 
single chip microcomputer starts to recognize and process 
the signal.  

 
Figure 3.1 gas detection circuit diagram 
3.2.2 Temperature measurement 
This design adopts ds18b02 temperature sensor, which is 
a temperature sensor with very high utilization rate. It can 
directly read the temperature of the measured object, and 
the detection range is - 55 ℃ -+125 ℃. It is widely used 
in industrial control, consumer goods and other products. 
3.2.3 Alarm design 
1. LED alarm 
Light emitting diode, namely LED lamp, can realize the 
conversion between electric energy and light energy. 
When the concentration of combustible gas in the air 
exceeds the standard, the circuit is turned on and the LED 
light is on. Buzzer can realize the conversion between 
electricity and sound. It is commonly used as an 
electroacoustic converter in automotive alarm equipment, 
printers, micro alarms, children's toys, factory equipment 
and other electronic products. 
2. Buzzer alarm 
Buzzer can realize the conversion between electricity and 
sound. It is commonly used as an electroacoustic 
converter in automotive alarm equipment, printers, micro 
alarms, children's toys, factory equipment and other 
electronic products. Triode Q1 can realize the on-off of the 
circuit to control the working state of the buzzer.  
4. SOFTWARE PART 
Before normal operation, the mq-2 gas sensor needs to be 
preheated for ten minutes. After the sensor works normally, 
the sensor outputs analog signal, which is converted by 
ADC0832. After filtering and linear processing, the 
analog signal is converted into digital signal that can be 
recognized by single chip microcomputer. When the 
single chip microcomputer executes the detection 
program, if the alarm value is lower than the current gas 
concentration value, the alarm condition is triggered, and 
the single chip microcomputer gives an alarm to the LED 
light module and buzzer module; If the alarm condition 
range is not exceeded, the continuous monitoring state is 

maintained. 

.  
Figure 4.1 work flow chart of alarm system 
5.TEST RUN 
When the system is powered on, the gas concentration 
alarm value and temperature alarm value can be set by 
pressing the key. Figure 5.1 shows that the combustible 
gas concentration in the air is 414ppm and the temperature 
at the test location is 20 ℃. Figure 5.2 shows that the 
current concentration of combustible gas in the air is 
999ppm, which is greater than the upper limit of 
concentration of 950ppm. The system horn emits sound 
and the LED emits light. 

 
Figure 5.1 system operation, display screen display 

 
5.2 the system will give an alarm when the set value is 
exceeded 
6.SUMMARY 
The small kitchen gas alarm takes single chip 
microcomputer as the control center, mq-2 gas sensor to 
detect the concentration of combustible gas, buzzer and 
light as the alarm module. It can be used to detect whether 
there is flame in the kitchen and the concentration and 
temperature of combustible gas. Then the display module 
is used to display the data in real time, and alarm the 
exceeding standard. This design is very suitable for 
kitchen, bathroom and other places where combustible gas 
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is easy to overflow and prone to fire. It is a kitchen safety 
alarm with simple circuit structure, stable performance, 
simple and easy to use, low cost and low cost. 
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Abstract: Visual information communication design refers 
to the product design that conveys information to specific 
audiences through various visual communication symbols. 
At present, with the continuous improvement of economic 
living standards, the level of aesthetics is also gradually 
increasing rapidly. The design of visual symbol 
communication products cannot fully meet the needs of 
modern people for diversified artistic aesthetics. 
Therefore, designers of visual communication products 
must fully integrate the development trend of the 
international era to carry out continuous reform and 
innovation. The continuous innovation of the visual 
information thinking expression mode of the visual 
information transmission professional mainly includes 
positive divergence development thinking, associative 
thinking, and reverse development thinking. Through 
continuous innovation of visual thinking expression 
methods, professional visual information communication 
design works that meet the tastes of modern public design 
can truly fully embody and highlight the innovative design 
thinking concepts of professional designers, further enrich 
the design vision of modern people. 
Keywords: Visual Communication Design; Visual 
Thinking Mode; Innovative Exploration 
 
1. INTRODUCTION 
With the continuous improvement of the artistic level of 
my country's social and economic development, 
significant technological progress has been made in the 
field of artistic aesthetics at home and abroad.So as to 
effectively and directly stimulate the continuous 
improvement of the social people's artistic aesthetic 
cultural ability and the artistic aesthetic cultural level.In 
such an environment of economic development, people 
have higher and higher requirements for art, aesthetics and 
culture.Therefore, the central position of visual 
information transmission in social production practice is 
becoming more and more important[1].Through visual 
information transmission, beautiful presentations are 
presented to the public through design. This way of visual 
transmission thinking determines the overall design 
performance effect of our visual information 
transmission.For example (Figure 1), the black and white 
fusion design is used to show the visual art effect.If we 
want to fully meet the growing aesthetic and cultural 
needs of the people in society, we may need to change 
according to the different aesthetic and cultural needs of 
the people in society to make artistic 
innovations.Therefore, it is of great importance and 
practical significance to explore the issue of how to 
innovate the thinking expression mode of the visual 

subject in the design of the visual subject communication 
mode in our country. 

 
Figure 1 fusion design effect diagram 
2. OVERVIEW OF INNOVATIVE THINKING IN 
VISUAL COMMUNICATION DESIGN 
As a unique artistic means of visual design, visual art 
conveying image design itself belongs to the category of a 
design aesthetic concept.It will not only be directly 
affected by the subjective feelings of its visual 
communication image by design recipients, but also fully 
embody and highlight its own style characteristics, and it 
will continue to be enriched and deepened with the 
continuous development of modern scientific information 
technology[2].From a comprehensive analysis point of 
view, this type of thinking performance mode can mainly 
include three types of thinking:First, this is a divergent 
reverse thinking expression mode. When the human brain 
is constantly carrying out reverse thinking, it can often 
continuously expand the spatial breadth of its own 
thinking, and produce rich thinking associations, or this is 
the other, or inferences. It shows a state of continuous 
diffusion.Both, this is the reverse reference mode of 
thinking expression, human brain is always with our 
traditional creative thinking expression mode completely 
opposite form of thinking constantly reverse thinking, 
eventually present a refreshing creative thinking 
feeling[3].The three, this is a highly associative thinking 
expression mode, which is caused by a certain 
psychological inducement in the brain that causes 
different thinking representations that are not connected to 
each other, which is also very common in life. 
3.THE EMBODIMENT OF INNOVATIVE IDEAS IN 
VISUAL COMMUNICATION DESIGN 
3.1 The design concept of "Harmony without uniformity" 
It is important for art work design to seek innovation and 
change, after all, innovation and optimization is the soul 
of visual communication design to the world.However, 
artistic works also need to consider the aesthetic ability 
and cognitive degree of the public[4].If they are too 
innovative and different, they may fall into grotesque and 
alternative, deviating from the aesthetic needs of the 
people.Therefore, an innovative artistic design concept of 
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"harmony without difference" is needed: it is necessary to 
follow the crowd reasonably, but also to highlight novelty. 
3.2Personalized and modern design concept 
Modern visual communication design has touched all 
corners of social life. The communicator must first have a 
certain understanding and cognition of things before 
designing it after giving it his own cognitive concept, and 
then disseminating it to the general public.Therefore, it is 
important to highlight your own values and personality. At 
the same time, you must follow the pace of the times and 
grasp the pulse of the times. For example, when you pay 
attention to environmental protection, show harmony in 
your works;when attaching importance to the nation, the 
characteristics should be reflected in the works, and the 
works will be given the breath of the times to meet the 
needs of the society. 
4. INNOVATIVE DEVELOPMENT PATH IN THE 
DESIGN OF VISUAL THINKING COMMUNICATION 
MODE 
4.1Form divergent thinking consciousness 
Divergent thinking is recognized by many human 
psychologists as the most important mental status thinking 
feature in human creative mental thinking. What is the 
specific meaning? The human brain naturally presents a 
highly diffused thinking state when it is constantly 
engaged in various thinking activities.It not only realizes 
meaningful associations and expands the broad space of 
thinking, but also allows comprehensive thinking from 
different angles in the context of the problem, and finds 
the optimal solution in comparison.Divergent thinking is 
consistent with the selective requirements of visual 
communication design, which can promote the continuous 
perfection of visual communication design[5].In the 
process of visual communication design, the designer can 
present the design work in a visual form according to the 
design requirements divergent thinking.Since product 
designers can consider all these factors comprehensively 
when they start product creation, divergent design 
thinking enables product designers to synthesize more of 
these factors, and realize unique self-creation through 
association and comparison. 
4.2Form a sense of reverse thinking 
Reverse reference thinking is a kind of expression of 
physical thinking which refers to a kind of subversive 
reverse thinking of something used to or a new idea.Under 
this kind of reverse reference thinking, designers can 
break the conventional design concepts, carry out brand-
new creative designs, and continuously improve their 
professional design level.The value of design works lies 
in its uniqueness. If you follow the trend, design works are 
meaningless and valueless.Therefore, when conducting 
visual communication design, designers need to adopt 
reverse thinking to create, which is likely to achieve 
unprecedented creative results, especially when designers 
cannot express their inner information through design 
according to conventional thinking.In the specific design 
process, the designer can add some reverse thinking 
materials according to the design theme and design 
requirements, and use some exaggerated but suitable 
design techniques to complete the creation, and then 

impress the viewers for the first time. 
4.3Form associative thinking consciousness 
The way of thinking expression is a very important thing 
for the design of the entire visual information transmission 
diagram.Only when design staff make full use of these 
design thinking expressions can they truly realize the 
transformation from one design perspective to another.On 
the one hand, the way of thinking can effectively help the 
work designer to continuously improve the artistic level of 
using visual art to communicate the design of the work.On 
the other hand, it can also effectively continuously 
optimize the artistic connotation of design works, convey 
and create the most sincere artistic value and self-
understanding. 
4.4Improve the level of designers 
With the continuous expansion and improvement of 
China's contemporary international cultural influence, in 
order to better continuously enhance the soft power of 
China's contemporary cultural enterprise and enhance the 
comprehensive cultural competitive strength of China, it 
is necessary to attract more people with lofty ideals to 
jointly invest in the cause of becoming the creator of 
cultural enterprise.At present, China is gradually in an 
important historical stage of socio-economic structural 
transformation, cultural quality improvement, industrial 
restructuring, reform, innovation and development. Socio-
economic development is very urgent for the cultivation 
of artistic talents.In order to effectively ensure that the 
spirit of our traditional culture and art in China can 
continue to be inherited and innovated for a long time, and 
to achieve the long-term development goal of the national 
strategy of building a cultural and artistic power, at the 
critical time of cultural and artistic vocational education, 
it is necessary to work hard to untie the ideological 
shackles that restrain the majority of students, open up the 
cultural and artistic creation ideas of the majority of 
students, and cultivate the creative ability of cultural and 
artistic creation of the majority of students. 
5. CONCLUSION 
All in all, the design art in visual art communication is a 
visual art creation that mainly expresses text, graphics, 
and color as the basic elements of design.In the field of 
human spiritual culture and art, with its unique visual art 
and cultural charm, it has deeply affected the various 
feelings and ideas of modern people.It often plays a very 
important guiding role in all kinds of daily lives that affect 
people.Visual art to convey information art mainly refers 
to the use of human vision to convey it in the form of 
corresponding specific information.Nowadays, there are 
many core influencing conceptual factors in visual 
information transmission of traditional art design, and 
designers still need to continue to conduct in-depth 
research, analysis and in-depth exploration of the core 
conceptual factors of traditional innovative art design.In 
order to better realize and enhance the visual effect of 
using visual information to convey traditional art design. 
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Abstract: Using ASP.NET, C# language and SQL 
Server database management system, graduation 
design management system is designed and developed 
on B/S mode. The main flow of the system is students’ 
selecting projects. System is designed on teachers, 
students and administrators, students. Focus on the 
project application, the project audit, the select projects 
and the results generated summary ect. It enables 
instructors to assign projects and students to select 
them online quickly and conveniently; and instructors 
can track and manage the graduation design in the 
whole course through the system. This system provides 
a good interactive platform of graduation design for 
teachers and students, which improves the efficiency 
and quality of the project selection of graduation 
design. 
Keywords: ASP.NET; C#; SQL server; Data base; 
Graduation project management system; B/S 

 
1. INTRODUCTION 
With the expansion of the scale of colleges and 
universities, the number of students in colleges and 
universities is growing rapidly. However, while the 
teachers are providing more and more graduation 
project projects for the students, many students change 
their projects during their internship process due to the 
frequent move caused by the job application. Some 
internship entities will require students to stay there to 
make their graduation project, which will bring about 
new requirements in graduation project management, 
because traditional management style cannot adapt to 
the current situation increasingly. Students' Graduation 
Project Management work needs information and 
networking. In order to achieve the expected result of 
the graduation project and realize the office automation 
of the teaching management, the design and 
development of the fully functional system are 
extremely urgent [1]. 
Applying the Web application in the campus 
information management is the development trend of 
current campus management. After entering the 21st 
century, the information of university management 
goes into our campuses with unprecedented speed, 
largely changing the traditional management method 
of information and promoting the teaching 
management of universities to walk into networking, 
internationalization and individuation. The system is a 
member of the large branch of campus management 
system [2]. 
Taking advantage of database management technology 

and the ubiquitous computer network, the system 
realizes the full-process networking management of 
graduation design from subject selection at the 
beginning to result presentation in the end on the basis 
of overall analysis of the graduation design need. It 
ensures the fairness and justice of subject selection of 
graduation design and really realizes the high 
efficiency and standard of the Graduation Project 
Management [3]. 
2. SYSTEM ANALYSIS 
Graduation Project Management work contains three 
major parts: subject application, subject selection of 
students and results summary. System's main entities 
are teachers, students and subjects. According to the 
Graduation Project Management process analysis, the 
ordinary teachers have the jurisdictions of declaration 
subject, student result management and personal 
message modification. Professional responsible 
persons have the authority to examine subjects, issue 
announcements, count statistics and so on. Students 
have such permissions as courses selection and 
cancellation, modification of personal information, 
questioning teachers and submitting related graduation 
design documents to advisors. This system achieves 
the management of these data mainly through the 
following three data tables. 
Project data table of teachers: Teachers will submit the 
graduation design project returns online, and the 
system will aggregate the corresponding projects to the 
professional responsible person. And after the auditing 
of the professional responsible person, the qualified 
projects eventually enter the student projects data table 
for students to choose [4]. 
Process monitoring data table: According to the 
graduation design schedule's request, students can 
submit the interrelated English translation materials, 
opening report, the graduation design's metaphase 
report and graduation thesis design and so on online. 
This management model of B/S is not only convenient 
for students to submit different kinds of documents, but 
also convenient for instructors to control the progress 
of students at any time. It is particularly convenient for 
the cross-review of students' papers among all oral-
defense groups in later period and at last the summary 
and filing of the materials of students' graduation 
design will be accomplished through one single 
instruction of database server, which provides great 
convenience for tutors and students. 
Results summary data table: After the end of the 
defense of students' dissertations, the overall band 
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score of their evaluation of graduation design is 
summarized and given in accordance with the ratio of 
tutors, markers and results of their defense [5]. 
By analyzing and comparing the common technologies 
in the current management system, B/S is chosen to use 
with the combination of the system's characteristics. 
Graduation design system is crowded with users in user 
working time (i.e. title declaration and title selection, 
etc.) and has relatively large amount of concurrent data. 
For this reason, the system adopts a method which 

combines ASP.NET with Ajax so as to decrease the 
times of data interaction and the network traffic of 
single interaction, reduce the system pressure, and 
improve the access speed. At the same time, about the 
choice of the database management tools, we decide to 
use SQL Server 2010 as the data management tool [6]. 
3. DETAILS OF THE SYSTEM DESIGN 
The main function of the system is realized by four 
function modules, the function structure is shown in 
Fig. 1. 

Graduation
 project 

management 
system

login module

students' module

teachers' module

administrators' module

courses selection

modify personal 
information

send or receive 
information

send or receive 
information

subject application

achievements recorded

modify personal 
information

subject audit

department 
management

major management

reporting time setting
courses selection time 

setting  
Fig.1 the function structure of system 

The concrete process of design is as follows:  
3.1 System login:  
This module is responsible for dividing the users into 
students, teachers and administrators to achieve the 
user authority management.  
3.2 What the teacher module mainly includes are as 
follows: 
(1) Announcement browsing (here in, the information 
includes news announcement and subject releasing, 
etc.): This module is used to list all the announcement 
information by pages, including such information as 
headline, releaser, and release data. Meanwhile, 
headline for every piece of news is made into a 
hyperlink and you can go to the page you need to 
acquire the information by clicking the hyperlink. 
(2) Project Declaration: This module is responsible for 
teachers' application to submit projects. Page 
formatting has to meet school's requirements on the 
project declaration card, and the content to be filled out 
needs to be controlled strictly. Such conditions as 
missing data and identical information are not allowed. 
Besides, the application time needs to be limited. The 
module determines whether the page is available 
according to the application time set by administrators. 

(3) Results reporting: This module provides the 
function of recording students' final scores. In order to 
be convenient for teachers to operate, the system makes 
a list of such fields as students' names and student 
numbers in the form of paging first. Clicking the 
name's hyperlink page can skip to the detailed page of 
grades reporting. 
(4) Questions answering setting: This module is 
responsible for remedial teachers' notices to students 
about the question answering time and places. After the 
setting is successful, the system will page the detailed 
information about the question answering time and 
places, and remedial teachers can delete and modify the 
information. This function can only be set by each 
teacher for his own tutorial students. 
(5) Project auditing: This module can only be used by 
a professional responsible person who is head of the 
department or above such level. The responsible 
person of one major can only audit subjects of his or 
her own major while college leaders are allowed to 
audit all subjects of their own colleges. 
3.3 Students module mainly includes:  
(1) The module of subject selection: This module is 
responsible for students' selections of subjects, which 
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has more requirements. Firstly, the system of this 
module should judge whether the page is available 
according to the time set by the administrator and 
whether the users finish choosing their subjects if it is 
available. Because the project selection is the most 
basic and the most important operations of Graduation 
Project Management, and there is an one to one 
relationship between the two entities of student and the 
subject, so the situation that two students choose the 
same project is not allowed. Therefore, the processing 
method for this kind of concurrent problems in 
choosing projects is to put up an establishment for the 
operation of database during the process of students' 
projects selection and make concurrency control 
through the database transaction mechanism so as to 
prevent several students from choosing the same 
project. 
(2) Inquiry module for detailed information of projects: 
After choosing the projects, students need to complete 
their contents gradually according to the requirements 
of the project. Compared with the project selection 
module, this one is required to display more detailed 
information of projects, such as the requirements, 
references, English translation, project difficulty, ect. 
The module usually will accompany the whole process 
of students' graduation design.  
(3) Message delivery and acceptance module: Students 
need to communicate with their mentors during their 
graduation designing. Moreover, they should upload 
related documents in each period to their mentors. The 
designing of this model provides convenience for their 
communication. Besides, the uploading materials in 
each period also provide convenience for the final 
summary of all the graduation designing materials. 
This module has the normal function of sending and 
receiving message, with the attachment in a certain size. 
(4) Personal information amendment module: Students 
can modify their user password, contact information, 
features and so on. The information of this module 
could be checked by remedial teachers to facilitate their 
guidance work. 
3.4 Administrator module:  
(1) Department management module: Institutions of 
higher learning often contain many departments, and 
teachers of different institutes and departments may not 
be the same in the time of making their projects. In 
order to realize courses declaration of different 
colleges and teachers, projects are related through 
faculties to achieve the function of differentiation. 
(2) Professional management module: Students not 
only belong to different colleges but also different 
majors. When declaring the projects, the teachers also 
need to declare different majors' projects according to 
different majors. So the students' majors should be 
managed separately. 
(3) Time setting module of projects declaration: Set the 
projects declaration time for different departments. 
(4) Time setting module of project selection: Set the 
project selection time for different majors. 
(5) The teacher management module: This module is 

responsible for such tasks as the batch import of 
teachers and the maintenance of information. If the 
teacher forgets the password, this module can recover 
the password.  
(6) Student management module: This module is 
responsible for the detailed information management 
of students, with some functions such as batch input of 
student lists, the recovery of passwords and so on. 
4. SYSTEM IMPLEMENTATION 
The system realizes the adoption of Ajax technology. 
Ajax technology uses the pattern of asynchronous call 
to make pages refresh in local parts, which is able to 
merely send data to and receive data from the server 
that are needed by itself, thus reducing the network 
flow, and enables Web applications to obtain higher 
instant reactive mode, better interactivity and more 
convenient personal service, making users utilize Web 
applications in the way they use their desktop 
applications. The application of the Ajax technology 
indicates that the realization of the Web application of 
the rich client is completely feasible. 
The critical part of the concrete implementation of the 
system is the subject selection module and the most 
critical part of the subject selection is the concurrency 
control. Besides, the focus of implementation is to 
prevent many people from choosing the same subject 
at the same time. 
The implementation code of the student subject 
selection module is as follows: 
The function controls the projects selection by data 
tables’ structure and the relation of data tables. In the 
design of table structure, the project state marker and 
state maker of student project selection are set. Before 
project selection, the system first judges if the two flag 
are yes or no, and only students who didn’t select 
project can choose projects that didn’t be selected. The 
flag of student project selection can ensure each student 
select only one project. The project state marker can’t 
ensure itself be selected by only a student. In the 
concurrent case, many students may be select the same 
project. In order to solve this problem, System uses 
transaction mechanism to realize concurrency control. 
The Chief Operations of projects selection, such as 
modify students’ selection status, modify projects’ 
status and save the results are all defined as a 
transaction “IsolationLevel. Serializable”. The main 
code is: 
if (sjsj()) 
{ 
if (sfxt()) 
{ 
SqlConnection conn = database.getConn(); 
SqlCommand cmd = conn.CreateCommand(); 
SqlTransaction ts = 
conn.BeginTransaction(IsolationLevel.Serializable); 
cmd.Transaction = ts; 
try 
{ 
cmd.CommandText = "select count(*) from keti where 
id='"+id+"'and xzzt='0'"; 
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int i = (int)cmd.ExecuteScalar(); 
if (i >0) 
{ 
cmd.CommandText = "update student set xtzt='1' 
where xh='"+Session["xh"].ToString()+"'"; 
cmd.ExecuteNonQuery(); 
cmd.CommandText = "update keti set xzzt='1' where 
id='"+id+"'"; 
cmd.ExecuteNonQuery(); 
cmd.CommandText = "insert into results(xyid, xh, 
xsxm, jsbh, jsxm, timu, shijian, nd, zdcj, pycj, dbcj, zcj) 
values('"+Session["xyid"].ToString()+"', 
'"+Session["xh"].ToString()+"', 
'"+Session["userxm"].ToString()+"', '"+bh+"', 
'"+jsxm+"', '"+id+"', '"+DateTime.Now.ToString()+"', 
'"+nd+"', '0', '0', '0', '0')"; 
cmd.ExecuteNonQuery(); 
ts.Commit(); 
}} 
catch(Exception ex) 
{ 
ts.Rollback(); 
} 
} 
First, the system decides whether courses selection 
time is, if it is yes, then decide whether the student has 
selected project. If the two answers both are yes, the 
students are allowed to select projects. So system deals 
with selected projects by students. In order to prevent 
selecting project repeatability, System uses the 
database transaction mechanism. Three database 
operations are implemented in the transaction. After 
the transaction begin, the three data table be writed 
operations of project selection are executed in turn. 
Three operations all are successfully executed, then the 
transaction is committed. Otherwise, as long as there is 
an unsuccessful transaction, then rollback and cancel 
the transaction. This method can effectively control the 
selection operation and ensure the correct results.  
5. CONCLUSION 
The system makes full use of the existing network 

resources of the university, realizing the network-
management of the graduation design. It enables 
instructors to assign projects and students to select 
them online quickly and conveniently; and instructors 
can track and manage the graduation design in the 
whole course through the system. The professional 
responsible persons and college leaders can get 
information about the entire process of projects 
assignment, selection and their designing in the whole 
course. This system provides a good interactive 
platform of graduation design for teachers and students, 
which improves the efficiency and quality of the 
project selection of graduation design. The 
management of graduation design work using the 
system can perfect the relevant links of graduation 
design and effectively improve the work efficiency. At 
the same time, the system also gives an effective 
support to the work of teaching to achieve a 
comprehensive office automation. 
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Abstract: In recent years, the competition among 
Internet enterprises has intensified, and mergers and 
acquisitions in the industry have occurred frequently. 
This paper takes Alibaba's merger with Ele.me as an 
example, analyzes the motivation and process of the 
merger, and evaluates the financial performance of 
Alibaba's Ele.me merger by using the financial index 
evaluation method. The research found that the merger 
failed to produce ideal market performance in a short 
time, but it is expected to have a positive impact on 
Alibaba in the future. Finally, based on the research 
conclusions, this paper draws the factors that affect the 
performance and provides reference opinions for the 
Internet companies that have undergone mergers and 
acquisitions to better improve their financial 
performance. 
Keywords: Alibaba; Mergers and acquisitions; 
Financial performance 
 
1. THEORETICAL BASIS 
The term "financial performance" originated in the 
United States, and then was introduced into China. 
Jiahui Zhou (2017) [1] advocates that financial 
performance is the financial embodiment of enterprise 
strategy implementation and implementation results. 
Rukai Gao, Fa Tian (2018) [2] selected four aspects of 
profitability, debt repayment, operation and 
development as representative financial indicators by 
screening the financial data of 26 post-merger 
enterprises. Evaluate the financial performance of 
these enterprises as a whole. Kate Marusina, Dean J. 
Welsch (2011) [3] thinks that financial performance 
refers to evaluating the overall financial situation of a 
company by studying the financial data of the 
company.  
2. FINANCIAL PERFORMANCE ANALYSIS OF 

INTERNET COMPANIES AFTER MERGERS AND 
ACQUISITIONS 
In recent years, with the rapid development of economy, 
the phenomenon of mergers and acquisitions of 
Chinese enterprises has intensified. As the main force 
to improve the level of China's economic strength, the 
Internet industry is constantly expanding its own fields, 
integrating resources through mergers and acquisitions, 
expanding the scale of enterprises and seizing the 
markets in other fields. Zhuoyao Li, Aiping Yao (2020) 
[4] used event research method, financial index 
evaluation method and non-financial index evaluation 
method to evaluate M&A performance, and found that 
M&A failed to produce ideal market performance in the 
short term. In this paper, taking Alibaba's Ele.me after 
mergers and acquisitions as an example, we analyze its 
financial performance after mergers and acquisitions, 
and based on the analysis results, we get the factors that 
affect performance. Furthermore, it provides reference 
for the Internet companies that have undergone mergers 
and acquisitions to improve their financial performance. 
3. BRIEF INTRODUCTION OF BOTH PARTIES 
3.1 Acquirer: overview of Alibaba Group 
Alibaba Group is a famous brand of B2B e-commerce, 
and is currently the largest and world-leading e-
commerce enterprise in China. Alibaba Group is 
mainly engaged in e-commerce, and its business is 
gradually diversified, involving e-commerce, financial 
services, logistics and cloud services and other fields 
and industries. Alibaba's major mergers and 
acquisitions in recent years are shown in Table 1. With 
the change of market trends, Alibaba takes "O2O" new 
retail as its new development direction, involving 
clothing, daily necessities, electrical appliances, fresh 
and fast food consumption, catering and other fields. 

Table 1 Major M&A cases of Alibaba in recent years 
Acquisition time Acquired enterprise Mergers and acquisitions 

In 2013 Sina Weibo Invested 586 million US dollars to get 18% of the shares 
In 2014 TTPod Ali's Xiami Music and TTPod formed Ali Music 
In 2014 Amap 100% wholly-owned subsidiary of Ali 
In 2015 Cainiao Logistics Ali contributed 2.15 billion yuan, accounting for 43% of its shares 
In 2015 YTO Express Account for 20% of the shares 
In 2015 YOKU CIBN Invested 5.6 billion US dollars to acquire 
In 2016 Peasecod Wholly acquired 
In 2017 Damai Hold 32.44% of the shares 
In 2018 Ele.me $9.5 billion acquisition 
In 2019 NetEase Kaola $2 billion wholly-owned acquisition 

 
3.2 Acquired party: Shanghai ladas information 
technology Co., Ltd. (Ele.me) 

Ele.me, founded in 2009, is mainly engaged in take-out 
business. Its advantage is efficient delivery and 
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delivery within 30 minutes. It is committed to building 
O2O platform for local life service. It is one of the 
major take-out platforms in China, accounting for 48.9% 
of the market before the merger. 
4. REASONS FOR MERGERS AND 
ACQUISITIONS 
In April 2016, Ele.me received $1.25 billion 
investment from Alibaba and Ant Financial.A n 
additional investment of 400 million US dollars will 
be made in 2017. In April, 2018, Alibaba successfully 
acquired Ele.me for $9.5 billion. Regarding the 
motivation of mergers and acquisitions, Toumi et al. 
(2018) [5] took 60 bank mergers and acquisitions as the 
research object, and found that the motivation of most 
bank mergers and acquisitions lies in two aspects: First, 
expand the scale of investment; the second is to 
improve operational efficiency. The following will 
analyze the reasons for mergers and acquisitions from 
both parties. 
4.1 Reasons of acquirer 
4.1.1 The take-out market has great potential 
It can be seen from Figure 1 that the take-out income 
increased year by year from 2016 to 2020, and the 
take-out market was impacted by the epidemic in 2020, 
but it still increased by 15% compared with 2019, 
indicating that the take-out market still has great 
potential. However, Ele.me competes with Meituan in 
the take-out market. Alibaba can take advantage of 
Ele.me's existing market share and combine its 
accumulated customer resources. On the basis of 
reducing operating costs, it also avoids the risk of trial 
and error and increases profits at the same time. Have 
a huge synergistic effect. 

 
Fig. 1. China's takeaway income from 2017 to 2020 
(unit: 100 million yuan) 
4.1.2 Check and balance competitors 
Ali's competitors that need checks and balances are 
mainly Tencent, and Tencent has given priority to 
Meituan, which is the only one in the take-out market 
with Ele.me. At the same time, the Ele.me business 
just meets Ali's development strategy needs. After Ali 
acquires Ele.me, Alipay can become the only payment 
tool for Ele.me, and then check and balance with 
Tencent in terms of payment data. 
4.1.3 Improve the strategic layout 
Before M&A was Ele.me, Alibaba intended to create 
an Internet ecological closed loop of "borderless life 
circle", while Ali had laid out "wear", "use" and "walk". 
After M&A was Ele.me, it laid out "eat" and improved 
its strategic layout. At the same time, Ali has a large 
number of customer resources online, while its offline 

business is in its infancy, and it is Ele.me through 
mergers and acquisitions. It can meet the needs of Ali's 
offline business development and lay the foundation for 
launching a new retail plan. 
4.2 Reasons of acquired party 
4.2.1 Improve competitive advantage 
With the gradual increase in the number of take-out 
platforms, various platforms have adopted preferential 
reduction and exemption strategies for robbing 
customers. For those who are Ele.me, they have spent 
over 100 million yuan to subsidize, which has an 
adverse impact on financing. In order to improve their 
competitive advantage, if they are Ele.me, they need to 
find a bigger platform as a backer to compete with the 
US Mission, and it is imperative to merge and 
reorganize with Alibaba. Through mergers and 
acquisitions, Ele.me will expand the field of service to 
local life. 
4.2.2 Effectively improve management efficiency 
After Ele.me merged with Ali, Ele.me continued to 
operate independently, but the CEO was Lei Wang, vice 
president of Alibaba Group. Through the combination 
of both management teams, Ele.me will change the 
original problem of low management efficiency, and at 
the same time, it can also reduce the supervision cost of 
principal-agent. 
4.2.3 Expanding the business scope 
The biggest reason why Ali chose to cooperate with Ali 
is that Ali's layout in the new retail field is relatively 
mature. After joining Ali's territory, he can share 
resources with Ali, which is no longer limited to the 
take-out industry. By combining the offline platform 
with Alibaba's online platform, the barrier between 
online and offline can be opened. In line with the 
strategic positioning of Ele.me. 
5. ANALYZE THE FINANCIAL SITUATION OF 
ALIBABA AFTER MER GER AND ACQUISITION 
Yingxiang Tong and Yaqiong Pan (2021) [6] analyzed 
the financial synergy brought by enterprises from three 
aspects: profitability, solvency and operational 
capability. I think it is necessary to analyze its growth 
ability, which will be more comprehensive. 
5.1 Weakening of profit ability 
Qian Xie et al. (2019) [7] measured profitability with 12 
indicators such as return on net assets, net interest rate 
of total assets and gross profit margin of sales. In this 
paper, return on total assets, return on net assets and net 
operating rate are selected to evaluate the profitability 
of Alibaba after "Ele.me". 

 
Fig. 2. Trend chart of Alibaba's profitability from 2017 
to 2020 
Profitability can effectively reflect Ali's ability to make 
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profits in a certain period of time. It can be seen from 
Figure 2 that the return on total assets, return on net 
assets and operating net profit rate of Alibaba are 
declining from 2018 to 2019, partly due to the one-off 
loss caused by asset disposal. There is also a part that 
the resources of the Group have not been effectively 
integrated in the short term after the merger, and the 
profits brought by the merger to Alibaba are not 
enough to offset the cost of the merger. After 2019, the 
values of the three indicators all increased, but the 
operating net profit rate failed to exceed the pre-
merger level. Generally speaking, the acquisition 
failed to effectively improve Alibaba's profitability in 
the short term. But there is a great possibility that Ali's 
profitability will increase in the future. 
5.2 Reduced solvency 

 
Fig. 3. Trend chart of Alibaba's solvency change from 
2017 to 2020 
Solvency is a measure of an enterprise's ability to 
repay its debts. Zhaozhen Zhu et al. (2018) [8] selected 
9 indicators to measure solvency, such as asset-
liability ratio, net asset-liability ratio and current ratio. 
Considering the existing literature and the difficulty of 
obtaining data, this paper evaluates its solvency with 
current ratio and interest guarantee multiple. The 
current ratio represents the short-term solvency, it can 
be seen from Figure 3 that after the merger in 2018, the 
current ratio of Alibaba Group decreased compared 
with that in 2017. This is because Ali was Ele.me when 
he bought it with $9.5 billion in cash, which made the 
current assets decrease. It also shows that there are 
certain risks in the enterprise. Interest guarantee 
multiple can reflect the ability of enterprises to pay 
creditors' interest. After the merger in 2018, the 
interest guarantee multiple dropped significantly. 
Although it has increased in 2020, it is still lower than 
before the merger. Therefore, Alibaba's current 
solvency needs to be strengthened, and it is necessary 
to pay close attention to the business risks of 
enterprises at all times. Although this merger can 
improve Ali's strategic layout and increase profits on 
the basis of reducing operating costs, it is necessary to 
evaluate its ability to repay debts and gain recognition 
from creditors. It lays the foundation for further 
realizing the ecological closed loop of Internet. 
5.3 Enhanced operational capability 
Operational ability refers to the ability of an enterprise 
to operate. Nannan Zhao et al. (2017) [9] selected 
indicators such as total asset turnover rate, fixed asset 
turnover rate and current asset turnover rate as 
representative indicators of operational capability. 
This paper selects the turnover rate of current assets 

and the turnover rate of total assets to measure the 
operational capability. It can be seen from Figure 4 that 
the turnover rate of current assets showed an upward 
trend after merger and acquisition, it shows that with 
the continuous integration of M&A, Ali strengthened 
internal management, made full use of current assets 
and improved the comprehensive utilization rate of 
current assets, but the turnover rate of current assets 
declined in 2020, which was generally lower than the 
industry average. Before and after M&A, it has little 
influence on the total asset turnover rate, but the overall 
value of Ali's total asset turnover rate is low, and the 
utilization efficiency of assets is not high. Because Ali's 
acquisition of current assets and total assets has 
achieved positive results, the overall situation is not so 
optimistic. Therefore, it is necessary to strengthen the 
profitability of its own assets, which is also necessary 
to realize the Internet ecological empire. 

 
Fig. 4. Trend chart of Alibaba's operational capacity 
change from 2017 to 2020 
5.4 The ability to grow is weakened 

 
Fig. 5. Trend chart of Alibaba's growth ability from 
2017 to 2020 
Growth ability reflects the potential of future operation 
and development of enterprises. As can be seen from 
Figure 5, the growth rate of Alibaba's operating income 
has been above 30% for a long time, which shows that 
Alibaba has good growth ability. The growth rate of 
Alibaba's operating income increased significantly 
after the acquisition, which was mainly due to the rapid 
growth of Alibaba's new retail business. After being 
acquired by Alibaba, Ele.me was classified as the core 
e-commerce business of Alibaba, which brought higher 
operating income to the core e-commerce business 
through the "new retail" strategic channel and 
integration with Alibaba. After 2019, the ratio dropped 
sharply and the growth rate slowed down, which was 
also related to the new retail business. The other side of 
developing new retail business is the increase of 
Alibaba's expenditure. As far as the growth rate of 
operating profit is concerned, the growth rate of 
operating profit from 2018 to 2020 is an inverted 
triangle. After the merger and acquisition, the growth 
rate of operating profit in 2019 is negative, and the 
revenue does not match the growth rate of profit, which 
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may lead to bottlenecks in growth. Therefore, it is 
necessary to increase expenditure to expand revenue 
and reduce profits. On this basis, the acquisition has 
not had a significant positive impact on Alibaba's 
growth ability in the short term, but it is expected that 
the new retail business segment will have good growth 
ability in the future. 
6. CONCLUSION AND ENLIGHTENMENT 
6.1 Conclusion 
Ying Liu et al. (2017) [10] used event analysis and 
financial index analysis to analyze the three typical 
M&A events of Fuyao Group, and found that these 
three M&A events had a positive impact on the 
Group's performance. By analyzing the financial 
indicators after Ali's M&A, this paper finds that 
although M&A is expected to produce good financial 
performance in the future, however, it failed to have a 
positive impact on Alibaba's profitability, debt 
repayment and growth ability in the short term. This 
phenomenon is mainly affected by three factors. First, 
Alibaba is eager to acquire "Ele.me" to better improve 
the new retail layout, but the valuation of $9.5 billion 
in mergers and acquisitions is too high, increasing the 
cost of mergers and acquisitions and affecting its 
profitability; Secondly, the Ele.me acquisition of 
Alibaba is paid in cash, which has a great impact on 
Ali's cash flow and affects its solvency; Third, after all, 
Ali's mergers and acquisitions are cross-industry 
mergers and acquisitions, and there will be certain 
integration risks in the short term, which will affect its 
growth ability. 
6.2 Enlightenment 
Based on the analysis of these three factors, we get 
three inspirations:  
First, improve the accuracy of enterprise valuation. 
The M&A valuation of USD 9.5 billion may be higher 
than the real value of Ele.me, which directly leads to 
high M&A cost. It is difficult for Alibaba to generate 
enough income to make up for the excessive M&A 
cost in the short term after the merger. Therefore, 
before the merger, the acquirer should conduct a 
comprehensive investigation and evaluation of the 
acquired party. Reasonable analysis of future earnings, 
selection of reasonable valuation methods and 
appropriate valuation models, and employment of 
professional institutions to make reasonable and 
accurate evaluation of the value of the acquired 
enterprises. 
Second, choose the appropriate payment method 
flexibly. Simply paying in cash often leads to financial 
crisis. The payment methods of M&A also include 
stock payment, stock exchange, debt commitment, etc. 
In the choice of payment methods of M&A, try to use 
multiple payment methods together, so as to control 
the payment risk at a certain level. 
Third, strengthen comprehensive resource integration. 
M&A integration is the key to the success of M&A. 
The resource integration after M&A includes business 
integration, personnel integration and cultural 

integration. In terms of business integration, Ali should 
set up a performance appraisal mechanism to evaluate 
the business completion of Ele.me people, and set up a 
reward and punishment system to encourage the 
completion of business goals; In terms of personnel 
integration, Ali should enhance the trust of employees 
in Ali and properly reorganize the Ele.me management 
on the basis of not disrupting the original management 
system; In terms of cultural integration, it is necessary 
to constantly promote cultural exchanges and collisions 
between the two sides and slowly establish a common 
culture. 
Through the analysis of the case of Alibaba's Ele.me 
mergers and acquisitions, it can be found that it is 
inevitable that the financial indicators of Internet 
enterprises will fluctuate after mergers and acquisitions. 
To improve the financial performance of enterprises 
after mergers and acquisitions, it is suggested that 
before mergers and acquisitions, we should choose the 
M&A target that is in line with the enterprise strategy 
and choose the correct valuation method to improve the 
accuracy of enterprise valuation; In mergers and 
acquisitions, flexible choice of appropriate payment 
methods; After mergers and acquisitions, strengthen the 
management and supervision of subsidiaries, rationally 
allocate resources and complete resource integration. 
Only in this way can the financial performance of 
Internet enterprises be greatly improved after mergers 
and acquisitions, and both parties can achieve a win-
win situation and Internet enterprises can develop better. 
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Abstract: Taking Boao Bar Street, a famous tropical 
coastal attraction in Hainan as an example, this paper 
mainly analyzes the web text, combined with the in-
depth interview, to explore the characteristics, laws 
and the process of tourism image perception and place 
attachment of it. The study finds that the cognitive 
image perception "mainly contains tourism spatial 
composition, tourism attractions (resources) and 
tourism services & facilities, while the affective image 
perception triggered by cognitive factors tends to be 
with high recognition and positive evaluation. The 
cognitive one integrates with the affective one 
organically, comprising the global image perception 
with tropical seaside characteristic. In the process of 
traveling, the systematic dependence and the 
emotional appeal have been realized. Then the place 
dependence and the emotional experience lead to the 
identity of place characteristics. These strengthen the 
place attachment based on "people - place" emotional 
connection, which fits the tourism global image 
toward destination formed by organic integration of 
tourism cognition image and emotional image. 
Keywords: Web text analysis; Tourism image 
perception; Place attachment; Boao Bar Street 
 
1. INTRODUCTION 
Tourism image perception is a psychological process 
in which tourists form their cognition of destination 
image. It is closely related to the object factors of the 
destination [1], and is also influenced by the main 
factors of tourists' own experience, experience and 
activities [2]. It directly or indirectly affects tourists' 
tourism motivation, tourism decision-making and 
tourism behavior. It also has a significant impact on 
tourists' satisfaction, revisiting intention and 
recommendation intention [3]. Tourist destination 
image is the sum of people's beliefs, ideas, impressions 
and expectations about a destination [4]. From the 
perspective of psychological composition, Gartner 
divides tourism image into three dimensions: 
cognition, emotion and intention [5]. Balogulu and 
McCleary believe that tourism image is composed of 
three elements: cognition, emotion and wholism [6]. 
Since the 1970s, scholars have introduced the concept 
of place into human geography. Tuan Yifu first 
proposed the love complex, which refers to the 
emotional connection between people and a place and 
expresses their love for a place [7]. Later, Relph 

proposed the concept of sense of place [8]. Williams 
and Roggenbuck [9] also proposed the concept of place 
attachment, and divided place attachment into two 
dimensions: place identity and place dependence, 
which respectively reflect people's emotional 
attachment and functional attachment to a place [10]. 
Place attachment contains the significance of physical 
environment and psychological level. When 
individuals take the local physical environment as the 
place space and meet specific functional needs through 
behaviors and activities to achieve individual goals and 
values, place dependence will be formed. When 
individuals have a sense of identity and belonging to 
place at the psychological level, local identity will be 
formed [11]. So far, many scholars' studies on "place" 
tend to focus on the sense of place, especially the 
attachment to place, emphasizing the emotional 
experience generated by the continuous interaction 
between people and place. 
The foreign researches on place attachment mainly 
focus on the influencing factors and the influence of 
place attachment. Altman and Low believe that place 
attachment includes the emotional, cognitive and 
behavioral connections between people and places, 
among which emotion is the most important part [12]. 
Rollero and Piccoli pointed out that "people-land" 
relationship is based on two dimensions of cognition 
and emotion, mainly manifested as dependence and 
identification on place, and explored their relationship 
with environmental perception [13]. Budruk and Stanis 
deeply explored the relationship between place 
attachment and leisure activity experience preference, 
and concluded that the former has a positive impact on 
the latter [14]. Davis and Andrew's study showed that 
place identity and place dependence are the core 
mechanisms for creating festival environment [15]. 
Although there have been many studies on tourist 
image perception and place attachment, there are still 
some deficiencies in the research content and methods. 
Previous studies focused on the overall perception of 
tourists, but failed to analyze the potential 
correspondence between tourists and place attachment. 
In terms of research methods, previous studies were 
mostly based on data sources with strong subjectivity, 
such as questionnaire survey and interview method, or 
unilateral text analysis, and did not combine various 
data sources to consider the characteristics, rules and 
generation process of tourism image perception and 
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place attachment. 
This paper takes Boao Bar Street, a coastal attraction 
popular with tourists in Boao, Hainan Province, as a 
case study, and takes network text analysis as the main 
part, supplemented by in-depth interview. The two 
research methods are complementary to each other. 
Through combing and summarizing the data 
information of tourists' feelings during the tour and 
post-tour evaluation, this paper discusses the 
characteristics, rules and generation process of 
tourists' perception of tourism image and place 
attachment to this tropical coastal scenic spot from 
different perspectives. 
2. THE STUDY CASE 
The tropical coastal Bar Street is located at the seaside 
of Boao Paradise town, Hainan Province, it is also a 
well-known leisure tourist attraction. The layout with 
distinct originality, and the entrance is connected in all 
directions, the title of the beach, facing the sea, 
beautiful scenery. Each big bar operators of deep 
sentimentally attached to the sea, feelings of 
fishermen's culture into the theme of the bar, the bar 
with "sea" as the theme, mainly relying on rich Marine 
resources and strong fish culture, fishing nets, fishing 
boats, lantern, coral rock, such as Marine elements for 
the ornament, greatly reducing the look of the fishing 
village of thirty years ago, Create a beautiful 
background, atmosphere, soft lights, romantic music 
spectacular great leisure resort, bring tourists set as, 
listening, touching, feeling, and  taste in one of the 
coastal tourist attractions, including the old fishing 
boat, wall, fish shop, amorous feelings of the south 
China sea fish such as construction of every place, 
every scene tells the Boao, for its Marine culture, 
fishermen's style more add cultural atmosphere. The 
attraction of theme creativity and the word of mouth 
among tourists have shaped and spread a good tourism 
image for Boao Bar Street, bringing an endless stream 
of tourists and frequent repeat tourists. At the same 
time, its development and management are both 
commercial and public welfare. 
3. RESEARCH METHOD 
Content analysis is an objective, systematic and 
scientific research method of quantitative analysis [16], 
which can convert the qualitative content into 
quantitative analysis data in order to measure. "web 
text+content analysis" has become one of the main 
research methods of tourism image perception. Based 
on the data sources of tourists' online travel notes and 
tourist spots of Boao Bar Street, a typical tropical 
coastal attraction, this paper uses ROST software to 
obtain high frequency word frequency analysis, 
emotion analysis and co-occurrence network analysis, 
revealing the characteristics and laws of tourist image 
perception and place attachment. 
In addition, in the context of drawing up the survey 
outline and designing open-ended questions, this paper 
investigates the tourist destinations on the spot. In 
view of different tourist groups, in-depth interviews 

and observation methods are used to obtain relevant 
information, complementing network text analysis to 
enhance the scientific and objective nature of empirical 
research. 
4. DISCOVERY AND DISCUSSION 
(1) Web text analysis 
From July 2 to July 10, 2020, we browsed major 
tourism websites and search Boao Bar Street directly or 
search "Boao Bar", "Bar Street" and other entries to 
obtain travel notes or comments containing Boao Bar 
Street, eliminating meaningless texts. In the end, 188 
travel notes and 399 comments, totaling 64, 785 words, 
were collected, covering tourists' feelings and 
comments on Boao Bar Street, from May 2012 to June 
2020. Copy all the text Content into TXT document, 
and import TXT document into ROST Content Mining 
software, perform word segmentation and word 
frequency analysis on text Content, and obtain the high 
frequency word label cloud about Boao Bar Street 
(Figure 1). 
Referring to Balogulu and McCleary's model, which is 
widely accepted by the academic community, the 
tourism image of Boao Bar Street is divided into 
cognitive image, emotional image and overall image. 
According to the frequency of occurrence of cognitive 
high-frequency words, and the statistics and 
classification of them, the distribution list of tourism 
cognitive image high-frequency words (Table 1); At 
the same time, the "emotion analysis" function of 
ROST Content Mining is used to analyze the high-
frequency words of tourism emotion images with 
emotional color in travel notes and comments, and the 
overall quantitative relationship between positive, 
negative and neutral emotions is obtained. Finally, the 
co-occurrence relationship network among high 
frequency words obtained from ROST semantic 
network analysis (Figure 2) reflects tourists' overall 
image perception of tourism. 

 
Figure 1 Tag cloud of high frequency words 
The cognitive image reflects tourists' cognition of Boao 
Bar Street's tourism service and function, environment 
and landscape. This paper divides high-frequency 
words into three dimensions: "tourism space 
composition", "tourism landscape (resources)" and 
"tourism services and facilities". 
Boao Bar Street ranked first and far outnumbered other 
Spaces in terms of the number of the first high-
frequency word; Boao ranked second with 467 visits. 
"Place", "Hainan", "Qionghai", "Yudai Bay" and 
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"Small town" are ranked in order of word frequency, 
and the frequency is far less than the top two. The 
ranking of high frequency words in cognitive image 
shows the characteristics of tourists in the formation of 
cognitive image in tourism space. Tourists' cognition 
of space composition is mainly based on Boao Bar 
Street. The name of the bar well interprets its theme, 
creativity, connotation and tropical coastal 
characteristics, leaving a deep impression on tourists. 
The words with the highest frequency of cognitive 
image of tourist landscape (resources) are "sea", "ship" 
and "seaside", which reflects the unique natural 
environment in the tropical region of Boao Bar Street. 

The words "story", "fishing boat", "culture", "hut", 
"fishing net", "lantern", "fisherman" and "lantern" all 
show the cultural symbols with strong local 
characteristics of the scenic spot, that is, Marine culture 
and fisherman's style. 
Among the high frequency words of the cognitive 
image of tourism services and facilities, the highest 
frequency is "bar", "drink", "taste", "coffee", "wine" 
and "food", among which "bar" ranks the first in a very 
high frequency, mainly due to the particularity of the 
identity of the scenic spot, which is the double 
combination of business place and tourist attraction. 

Table 1. High frequency word distribution list of tourism cognitive image 
Tourism cognitive image 

Tourism spatial 
composition Tourism attraction (resource) Tourism services & facilities 

Boao (467)  
Sea Story (331) Place 

(154)  
Hainan (147) Qionghai 

(65) 
Yudai Bay (56) Small 

Town (45) 

Sea (443) Ship (312) Seaside (267) Story (235) Sea Breeze 
(176) Place (155) Beach (145) Evening (135) Environment 
(99) Fishing boats (95) Culture (88) Beaches (76) Hut (65) 
Fishing net (56) Lantern (54) Wooden boat (54) Wave (52) 

Fisherman (50) Light (49) 

Bar (455) Drink (145) Taste (89) Coffee 
(78) Wine (72) Dishes (72) Hotel (67) 
Beer (64) House (58) Restaurant (56) 
Meal (51) consumption (50) Elements 

(49) 

The emotional image reflects the feelings and 
experience of tourists. With the help of the "emotion 
analysis" function of ROST, this paper concludes that 
positive emotion accounts for 67.9%, neutral emotion 
accounts for 18%, and negative emotion accounts for 
the rest 4.1% of the total number of emotive words in 
travel notes and comments. The proportion of the latter 
two is too small to be ignored. These data show that 
tourists generally hold a high degree of recognition on 
the emotional image of Boao Bar Street, and the 
positive emotional image of tourism is also the result 
of the effect of tourism emotional experience. 
In this paper, the semantic network analysis of ROST 
is used to obtain the co-occurrence relationship 
network between high frequency words. There is a 
hierarchical co-occurrence relationship among high-
frequency words, among which "sea" is the core, and 
"story", "bar", "seaside", "fishing net", "beach" and 
"sea breeze", which belong to tourism landscape 
(resources), service and facilities, constitute a first-
level node network with a significant co-occurrence 
relationship. Among them, "story" and "bar" are the 
strongest co-occurrence relationship in the whole co-
occurrence network. The words "beach", "Hainan", 
"fishing boat", "enjoyment", "feeling", "feature" and 
"place", which represent the structure of tourism space, 
tourism landscape (resources) and tourism emotion 
perception, constitute the second-level node network, 
showing the strong interaction of tourists' perception 
of Boao Bar Street tourism cognitive image and 
emotional image. Is "nice" again "taste" and "old" 
"atmosphere" consisting of three nodes and spread by 
the "story" of "culture", "the restaurant" "tourists" 
"friends" "leisure" edge of the word "beer". "The sea", 
therefore, a series of elements with the "story" 
constitutes the main body of the co-occurrence 

network structure, are mutually dependent and the core 
of the main attractions, including "the beach" "beach" 
"wind" and other elements is echo, environmental 
atmosphere foil theme bars, "nets" "fishing" elements 
such as cultural symbols, praised by tourists For 
tourists to create a rich "enjoy", "feel", "characteristics" 
and other emotional experience. Although "culture", 
"restaurant", "tourist", "friend", "leisure" and "beer" 
have weak co-occurrence relationship with each other, 
they have stable co-occurrence relationship with 
"story". 
The overall tourism image perception structure of Boao 
Bar Street consists of the organic combination of 
cognition and emotion, which is shown as follows: 
With the natural coastal environment and the unique 
artistic conception of fishermen as the carrier, with the 
"story" told by marine culture and fisherman symbols 
as the media, it is a tropical coastal tourist attraction 
with unique memories of tourists by poetic and pictorial 
meaning, integrating marine scenery, cultural creativity 
and local characteristics. 
Combination of place attachment theory, on the one 
hand, the Boao Bar Street beach, sea water, air, air 
created by coastal environment and the fishing boats, 
conferred by the lantern cultural landscape be in 
harmony are an organic whole, to provide tourists 
sightseeing, catering, entertainment, leisure place, is 
the basis and premise of tourism activities, and to 
satisfy the tourists tourism functional requirements, 
make the tourists on the place dependence, This point 
also echoes tourists' perception of their tourism 
cognitive image. On the other hand, tourists can 
appreciate the fisherman's style, life atmosphere and 
artistic beauty presented by "fishing nets" and "fishing 
boats" during the tour, thus creating emotional 
connection to Boao Bar Street based on natural beauty 
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and humanistic feelings, namely local identity. From 
local dependence to local identity, it interprets the 
change of tourists' emotional experience of Boao Bar 
Street and the evolution of "people-land" interaction, 
which fits the overall tourism image formed by the 
organic integration of tourists' cognitive and emotional 
tourism image of Boao Bar Street. 
(2) In-depth interview analysis 
During the research, the survey was conducted for four 
days from July 29, 2020 to August 1, 2020, and data 
and information were collected mainly through in-
depth interviews. Most interviews are semi-structured. 
Standardized questions and open questions are set in 
advance, and then questions are extended 
appropriately according to the answers of interviewees. 
Field survey interviewees are mainly tourists visiting 
Boao Bar Street, a total of 41, the interview content 
includes the basic information of tourists and their 
perception of Boao Bar Street tourism image, and 
interviews with operators to obtain relevant data. 
Bar tourists mainly come from Hainan, the main 
consumer group is 25-45 years old, most of them are 
working people, and they are mainly foreign tourists 
for tourism and leisure. Boao local tourists also 
account for a certain proportion, most of them come 
with friends or family. 
This study adopts the analysis of seasonal intensity 

index and seasonal index of tourist source market to 
explore the seasonal characteristics of Boao Bar Street 
tourism market in recent years. 
The seasonal intensity index is usually used to reflect 
the seasonal changes of the tourism market [17], and 
the calculation formula is as follow: 

R = �∑ (Xi − 8.3)2 12⁄12
i=1           (1) 

In Formula (1), R is the seasonal intensity index of the 
tourism market, Xi is the molecular value of the 
percentage of the number of tourists received in month 
I in the total number of tourists in the year, and 8.3 is 
the molecular value of the percentage of the average 
number of tourists in each month in the total number of 
tourists in the year. Among them, the larger the R value 
is, the more the number of tourists changes with the 
season, and the more significant the difference between 
peak season and off-season. The R value tends to zero, 
indicating that the seasonality of tourism operation is 
weaker, and the difference between peak season and 
slack season is not significant. According to Formula 
(1), the tourism seasonal intensity index of Boao Bar 
Street is obtained (see Table 2). The R value of Boao 
Bar Street tourism market ranges from 1.20 to 4.26, 
with an average value of 2.11, indicating that Boao Bar 
Street tourism destination has a strong seasonality. 

Table 2. R value of Boao Bar Street 
Year 2012 2013 2014 2015 2016 2017 2018 2019 Mean 

Seasonal intensity index (R) 1.30  4.26 2.11  2.68  1.44  1.76  2.15  1.20  2.11 

The seasonal index is used to reflect the specific 
seasonal changes of the low season and peak season of 
Boao Bar Street tourism, and the calculation formula 
is as follows: 

Seasonal index = Monthly average receptions/Total 
average receptions                         (2) 
According to formula (2), the variation chart of the 
tourist season index of a street in Boao Bar is drawn 
(see Figure 2). It can be seen that the tourist season of 
a street in Boao Bar is January, March, April, 
November and December, while the off-season is June 
and September, showing a trend of "high at the 
beginning and low at the end". 

 
Figure 2 Boao Bar Street tourism seasonal index range 
diagram 
According to the interview, the tourism image 
perception of Boao Bar Street is divided into cognitive 
image and emotional image. On the whole, stories 

about the sea provide a good experience for tourists, 
and their perception and emotions tend to be positive. 
Tourists generally reflect that Boao Bar Street is well-
known, Boao famous attractions. From 5 PM to 11 PM 
is the peak time for tourists to relax, enjoy the scenery, 
take photos, drink and chat. Most of the tourists give 
high praise and satisfaction, believing that it is "close 
to nature", "pleasant, pure, and makes people forget 
their worries", "the sea, wind, wine and friends come 
from afar", and "with a sense of age and feelings". In 
addition, regular tourists and local residents accounted 
for a certain proportion of tourists, and the overall 
willingness to visit again is high. Most said they would 
return, bring friends and family, and share them online. 
The tourist reception in Boao Bar Street has strong 
seasonality. The peak tourist season of January, March, 
April, November and December creates a good 
environment and temperature for tourists to visit and 
enjoy leisure and entertainment, while June and 
September are the off-season. 
From the perspective of place attachment, tourists' 
cognition and emotion towards Boao Bar Street is a 
dynamic construction process that gradually deepens 
and progresses. Boao Bar Street integrates the spiritual 
support and emotional appeal of operators and local 
residents. It is a kind of memory, imagination and 
reconstruction of "home" in the past, so it is easy to 
inspire tourists' local dependence and identity. 
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At the same time, tourists construct their own 
emotional connection and humanistic relationship 
with the place through deep emotional cognition 
process such as perception, imagination and memory. 
Therefore, Boao Bar Street is not only a cultural 
symbol and landscape place, but also a unique space 
that can provide emotional experience. The deep 
emotional experience will further arouse tourists' local 
identity to Boao Bar Street, enabling tourists to 
understand the meaning and connotation of Boao Bar 
Street in a quiet and peaceful environment, and 
discover their own emotional demands and spiritual 
needs. At the same time, it also generates and 
maintains the local place, and makes it have more 
cultural significance and local connotation. It 
completely constructs the image perception process of 
cognition and emotion of place. 
5. CONCLUSIONS 
Based on the text analysis of tourists' online text about 
Boao Bar Street, a typical tropical coastal attraction, 
and the first-hand information obtained by in-depth 
interview method, this paper discusses the 
characteristics, rules and generation process of 
tourists' perception of tourist image and place 
attachment from different perspectives. The research 
finds that tourists' perception of the first street of Boao 
Bar is mainly reflected in three aspects: "tourism space 
composition", "tourism landscape (resources)" and 
"tourism services and facilities". Tourists' emotional 
attitude towards Boao Bar Street tends to be 
concentrated, which is manifested by positive and 
highly recognized emotional image perception. The 
interaction and organic combination of cognitive 
images and emotional images have formed the overall 
image of tropical coastal tourist attractions integrating 
Marine scenery, cultural creativity and local 
characteristics, with the natural environment of 
tropical coastal areas and fishermen's customs and 
cultural landscape as the carrier and the "story" told by 
Marine culture and fisherman symbols as the media. 
On the other hand, tourism needs of tourists such as 
catering, sightseeing, leisure and entertainment are 
satisfied, resulting in functional dependence; the 
unique natural environment and creative culture of 
Boao Bar Street cater to the emotional demands of 
tourists. The deepening emotional experience leads to 
the recognition of the local characteristics of the Bar 
Street, thus forming a place attachment based on the 
"human-ground" emotional connection. At the same 
time, it also fits the overall image of tourism formed 
by the organic integration of tourists' cognitive image 
and emotional image of Boao Bar Street tourism. 
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Abstract: The construction of military logistics system 
is an important aspect of logistics support capacity 
building, an important component of China's military 
defense and emergency response capabilities, an 
important support for safeguarding national security, 
ensuring the expansion of national interests and the 
"going out" and "coming back" of military forces, and a 
key area for military-civilian integration. How to 
improve the construction of military logistics system 
concerns the national economy and people's livelihood, 
and is a major subject of common concern of the army 
and enterprises. 
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1. PROBLEMS EXISTING IN THE 
CONSTRUCTION OF MILITARY LOGISTICS 
SYSTEM 
(1) The level of military logistics support is relatively 
backward. The overall military logistics of the PLA is 
still in the mechanized and semi-mechanized stage, 
which does not adapt to its mission and tasks, especially 
when compared with local logistics, the gap in support 
efficiency and management philosophy continues to 
widen. From the point of view of logistics link, each 
functional link is independent of each other, lack of 
overall planning, logistics link has not been effectively 
connected. From the perspective of operation and 
management, the centralized functional departments of 
military logistics management at the PLA level are not 
yet clear, the contradiction of multiple management is 
still prominent, and the organization and coordination 
of logistics management is complex, so it is difficult to 
form a joint support force. Therefore, it is urgent to 
establish an overall linkage, smooth and efficient 
coordination mechanism across levels and departments 
[1]. 
(2) Information infrastructure construction such as data 
and standards needs to be strengthened. Military 
logistics catalogues, modules, data statistics and other 
information-based and intelligent basic work is far from 
solid, and there are even defects and gaps. Related 
standards (such as packaging and transportation 
standards) within the military have not been unified, 
which is quite different from the standardized standards 

of local enterprises and makes it difficult to 
communicate with each other. In addition, the 
information system of each business link of the military 
cannot be interconnected independently, and the 
military network infrastructure is relatively backward. 
Basic indicators such as bandwidth and capacity are far 
from the future requirements of high-speed information 
transmission and computing based on big data. 
(3)Military-civilian integration in military logistics has 
yet to take shape. The establishment of the Central 
Commission for Military-civilian Integration 
development has effectively solved the problem of lack 
of overall management mechanism for military-civilian 
integration, but it still takes some time to fundamentally 
solve the institutional obstacles, structural 
contradictions, policy issues and legal blind spots in the 
in-depth development of military-civilian integration. 
The lack of laws, regulations and other guarantee means 
is an important factor that delays the initial integration 
to the in-depth integration, and a key link that restricts 
the effective improvement of military and civilian 
integration to combat effectiveness. As a result, the 
military and enterprises lack mutual trust and sense of 
security, and it is difficult for enterprises to identify the 
real needs of the army [2]. 
2. MODERN MILITARY LOGISTICS SYSTEM 
CONSTRUCTION TARGET CONCEPTION 
(1) Integrated and process-based remolding of military 
logistics organization system. First, make every effort to 
remove institutional bottlenecks and barriers to linkage. 
The concept of logistics and supply chain originated 
from the logistics support experience of the US army. 
After being used for reference by American enterprises, 
it has gradually become the core concept of modern 
logistics management in the world. While constantly 
reducing social circulation costs, it has greatly promoted 
the social and economic development driven by 
logistics and commerce. However, our military logistics 
organization system can be said to have lagged behind 
the social logistics, and its segmented and self-
contained business lines are the bottleneck of restricting 
guarantee efficiency and integration. Accelerate the 
formation of unified leadership, coordination between 
the military and local authorities, smooth and efficient 
organizational management system, strengthen overall 
planning and control of the military system, establish 
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and improve the military logistics function system with 
centralized leadership, clear division of labor, 
horizontal coordination and vertical connection. It will 
effectively solve the problems of multiple and 
unsupervised leadership, independent governance, 
decentralized management, and the absence, offside and 
dislocation of leadership and management institutions 
in the armed forces. Second, actively seek institutional 
innovation and bypass institutional obstacles. The 
system reform is a completely reformed revolution, 
which must be gradual and cannot be accomplished in 
one move, and the transformation of the generation 
mode of military logistics support efficiency and 
support force is imminent. For some institutional 
obstacles that cannot be solved in a short time, it is able 
to seek innovation in organizational processes, 
organizational forms, organizational methods and other 
institutional means, and try our best to make up for 
institutional defects. For example, the information 
command link through the whole business department 
based on the process can bypass the fragmented 
business lines to a certain extent, and close the vertical 
connection and business capability integration. Another 
example is the multi-department joint command 
mechanism, in which all business departments conduct 
joint command based on a unified command platform, 
which can also integrate resources and improve 
efficiency. Third, establish a complete system of laws 
and standards as soon as possible to make up for weak 
spots. To ensure the orderly development and 
coordinated operation of military logistics system 
construction, it is necessary to establish and improve 
relevant laws and standards as soon as possible. The 
whole elements and process of the development and 
operation of the military logistics system shall be 
brought into the track according to law and regulations, 
and various subjects, links, operations and processes in 
the system shall be standardized and restrained. Make 
the disorder in management become orderly, subject and 
object tend to observe, sensibility to reason. While 
improving regulations and standards, enhance the 
operability of regulations and standards, intensify the 
implementation of laws and standards, and earnestly 
maintain the seriousness of laws and standards [3]. 
(2) Information-led data-based military logistics 
intelligent network construction. One is the construction 
of a seamless network environment that is visible, 
controllable and traceable throughout the whole process. 
Different from local logistics, military logistics has 
diverse network environments, dynamic changes of 
source and demand, and even dynamic support and 
mutual support. The network environment is more 
complex when offshore security is involved. As early as 
the end of the last century, the US military has basically 
realized the visualization of the storage, processing and 
transportation of military materials across services, 
governments and enterprises around the world through 
the construction of "joint total assets visualization", 
laying a solid foundation for the intelligent logistics 

support of the US military. In the middle of this we have 
been worried and worried about the confidentiality and 
information security issues, in the technical means is not 
a problem. Build an intelligent network of military 
logistics, a basic backbone network of materials that can 
be seen throughout the whole process, and focus on 
realizing seamless connection and interconnection 
between cross-platform, cross-government, cross-
enterprise and cross-network environments. Second, big 
data environment cultivation based on standardization 
and integration. On the one hand, data standardization 
and integration are the basis of logistics informatization 
and intelligence. On the information platform 
construction, the americans through adaptive intelligent 
system and control system master logistics resource 
consumption and demand, to network, service network, 
network maintenance, supplies distribution network, 
manufacturing network information data integration, by 
data-aware, rapid response to the virtual command and 
control center, complete distribution warehouse layout 
and military supplies. Therefore, in the modern military 
logistics system, the integration of information and data 
in each link is particularly important. Information is 
quickly sensed and shared through the platform, 
providing the basis for intelligent services and 
operations. On the other hand, it is necessary to 
accelerate the steps of military logistics digitalization 
construction, and realize data flow driving material flow 
in daily material supply guarantee as soon as possible. 
Third, intelligent military logistics in peacetime and 
wartime is the highest goal. Taking the US army as an 
example, in 2004, the US Army put forward a new set 
of military logistics theory, namely "perception and 
response Theory", which integrates various logistics 
resources and capabilities of multiple services and 
organizations into a dynamic and highly intelligent 
support network, so as to improve operational response 
speed and command efficiency. This "perception and 
response theory" has actually been transmitted by 
American enterprises to the whole world. It is not 
modest to say that Chinese logistics enterprises have 
learned the fastest and best in this respect, and in some 
fields, they have even run with the United States. So 
technically, our military and civilian integration of 
military logistics system in network building and 
foregoing can completely on the basis of data 
accumulated in artificial intelligence, there is no 
equipment, auxiliary decision-making fast break, even 
in the near future can achieve discussed global dynamic 
holographic awareness and auxiliary decision-making, 
intelligent network, the wisdom of the flexible 
protection level. 
(3) Deeply integrated military-civilian cooperation 
mode of military logistics support. First, the legal 
mechanism is fully established and the top-level design 
is optimized. As long as the joint efforts of the military 
and the civilian can solve the "knots" of the integration 
of the military and the civilian through the 
establishment of a complete legal system and 
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innovation of the integration mechanism, it will be able 
to completely break the current "piecemeal" or even 
"fragmented" simple mode of cooperation that is not 
systematic, large-scale or solidified. We should reverse 
the extensive integration of different sectors to boost 
demand, seek synergy in different areas and pursue 
development separately. The second is the integration of 
chainless connection, the whole process of efficient 
coordination. As a Chinese saying goes, "Where social 
resources can be utilized, they will not set up new 
projects; where they can be incorporated into the local 
development system, they will not start new projects; 
and where they can rely on social development, they 
will not duplicate projects." Boldly hand over what can 
be handed over to enterprises and society to release the 
vitality and combat effectiveness of the army. The 
military is specialized in fighting, while enterprises are 
specialized in guaranteeing. In the field of supply and 
security, only military users can change their traditional 
concepts, break the thinking patterns of "national 
defense is national defense, economy is economy" and 
"military is military, local is local", completely abandon 
the practice of stereotyped military and local people, 
and "hide in small buildings and become unified", and 
boldly open their arms. Only enterprises and social 
forces can participate in the whole process according to 
the requirements of the whole supply chain elements 
and processes, so as to maximize the synergy of 
integration. Third, the normal into the reserve, 
peacetime smooth conversion. In the form of 
regulations and contracts, the United States has 
normalized the social backbone transportation 
enterprises into the national defense reserve force. Take 
the CIVIL Reserve Air Force, for example: it is a 
voluntary cooperative entity between the Department of 
Defense and civil airlines under relevant laws and 
agreements. Currently, there are about 11 passenger 
airlines and 16 cargo airlines in the CIVIL reserve air 
Fleet, comprising 927 passenger and cargo aircraft that 
can be phased in as needed. When fully operational, the 
theoretical capacity of the CIVIL Reserve Aviation 
Corps is about one-third of the total strategic airlift. 
During the Gulf War, civil reserve Air Corps aircraft 
carried about a quarter of all cargo and two-thirds of all 
personnel. 
3. THE POSITIVE ROLE OF LOCAL LOGISTICS 
ENTERPRISES IN MILITARY LOGISTICS 
CONSTRUCTION 
(1) Flexible service guarantee and all-round meeting of 
military storage and transportation requirements. The 
randomness, uncertainty and unpredictability of 
military demand and battlefield demand are high. Local 
logistics enterprises need to provide modular, adjustable, 
dynamic and even self-adaptive and fault-tolerant 
logistics services according to the needs of troops, so as 
to meet the various needs of troops in peacetime and 
wartime. Advanced logistics enterprises, especially 
those with the capability of providing supply chain 

whole elements, whole process and modular services, 
can provide support services at the moment and in a 
variety of ways according to support needs, to meet the 
diversified needs of military or battlefield to the greatest 
extent. 
(2) Management consulting support, providing 
intelligence and consulting services in various fields. 
The advanced management experience and technology 
of local logistics enterprises can not only provide 
specific services for military customers, but also 
provide continuous and regular intelligence and 
consulting services for strategic cooperation customers 
for a long time, and normalize the local logistics 
intelligence into the military logistics intelligence 
system. In the future military operations, enterprise 
managers are likely to participate in part of the logistics 
support; similarly, military logistics commanders also 
need to know some knowledge of enterprise supply 
chain. Therefore, it is necessary to accelerate the 
construction of military-civilian integration military 
logistics support system to realize the co-education and 
sharing of talents in the field of military-civilian 
integration logistics as soon as possible. 
(3) Enabling technological means to build a high-level 
intelligent supply chain system. Now logistics 
enterprises are also science and technology enterprises, 
in the information, unmanned, intelligent logistics 
system construction and application has accumulated a 
lot of experience, but also in a steady stream of 
continuous investment. Local advanced logistics 
enterprises have the ability and responsibility to put 
their innovative achievements into national defense and 
military construction, provide all-round technology for 
military logistics construction, build high-level military 
smart supply chain system, and accelerate the 
transformation of military combat effectiveness and 
support power generation mode. 
4. CONCLUSION 
This paper introduces problems existing in the 
construction of military logistics system, modern 
military logistics psystem construction target 
conception, and the positive role of local logistics 
enterprises in military logistics construction. 
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Abstract: As the old saying goes: when the army and 
horses are not moved, food and grass go first. The 
modern military believes that war is all about logistics 
and supplies. Military logistics support is an important 
aspect of logistics support capacity building, an 
important support for rapid mobility, long-distance 
deployment and sustained combat of military forces, and 
a key area for military-civilian integration. It needs to be 
paid close attention to and intensified research at all 
levels. 
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1. INTRODUCE OF FRAGMENTATION PREMIUM 
Before understanding the fragmentation premium, let's 
look at the concept of the zero-to-whole ratio of cars to 
understand the patterns of intensity and dispersion in 
social life. In June 2021, The Automobile Technology 
Research Institute of China Insurance Research Institute 
released the first phase of automobile zero integration 
ratio (the ratio of the sum of vehicle parts prices to the 
price of the whole vehicle) data, which covers 100 
models of 39 auto brands with large domestic ownership, 
and the average zero integration index of the 100 models 
is 350.93%. Among them, the four models with the 
highest zero integral ratio are Beijing Benz C-class, 
BMW Brilliance X1, Dongfeng Infiniti Q50L and BMW 
Brilliance X3, with corresponding ratios of 823.59%, 
747.90%, 732.24% and 700.72%, respectively. The four 
models with the lowest ranking are BYD F3, Wuling 
Hongguang, Changan CS75 and Baojun 730, with 
corresponding ratios of 201.49%, 202.46%, 208.94% and 
211.64%, respectively. According to the above data, the 
higher the zero integration ratio, the higher the cost of 
parts replacement or maintenance. At the same time, it is 
easy to conclude that if someone wants to buy a new car, 
buying the whole car directly is cheaper than buying 
original parts and assembling a new car, even several 
times cheaper. In addition, there are additional service 
charges for assembling parts into a new car, which further 
increases the cost of buying a car. 

Of course, the vehicle and parts have specific prices, so it 
is easy to accurate statistics, and quantitative analysis and 
research, so as to get an accurate reference index basis. 
However, in our social practice, many jobs, institutions 
and systems cannot be presented through data expression 
or quantitative statistical analysis. For example, to 
organize a large meeting, it can compare the meeting to a 
new car, the meeting agenda formulation, material 
preparation, personnel gathering, minutes sorting, 
logistics support and other links to the car parts. 
Obviously, the parts of a big meeting cannot be quantified. 
Therefore, qualitative analysis method may be more 
suitable for large-scale conference preparation, and also 
more suitable for most social practice activities. 
From the case of "automobile zero integration ratio", it 
can be seen that the purchase of whole vehicle is a better 
choice than the purchase of parts and components for 
automobile assembly. Again, or to organize large meeting, 
for example, using qualitative reasoning, can draw a 
conclusion: the whole meeting to an object (or individual) 
arrange and organize the implementation of unified 
planning, than every link of the meeting shall be divided 
into "fragments", and then to a different object 
collaboration for completion is more efficient, even the 
former group meeting is better, cheaper. According to the 
investigation and practice test, the above conclusion is 
indeed correct, that is, a large conference or social 
activity organized by one or fewer people is often more 
efficient than multi-department cooperation, and it is 
easier to achieve the purpose of the activity. On the other 
hand, if multiple departments cooperate to complete a 
work and achieve the same effect, they need to invest 
more manpower, material resources, financial resources, 
time and other extra costs, which I call the "fragmentation 
premium". In the form of multi-department collaboration, 
it have not taken into account the negative factors such as 
the individual's emphasis on tasks, the difference in 
ability, and the loss of information exchange, which are 
also real problems[1]. 
These are also the imperceptible fragmentation premium 
phenomenon. At present, many outstanding government 
agencies are trying to avoid or reduce fragmentation 
premium in order to improve work efficiency and 
improve people's satisfaction. For example, they are 
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building one-stop government service centers and 
implementing the "one-trip" process. 
2. THE FRAGMENTATION PREMIUM EXISTS IN 
THE CURRENT MILITARY LOGISTICS 
At present, local logistics mainly includes 7 links, 
including transportation, storage, distribution, handling, 
loading and unloading, packaging, circulation and 
processing, and logistics information, while military 
logistics mainly includes procurement, storage, 
transportation, distribution, maintenance, evacuation, 
and disposal of military materials. Compared with local 
logistics, military logistics lacks packaging, circulation 
processing, information processing and other important 
links in circulation, which is also the key field of military 
logistics development relatively lagging behind. 
(1) The functional departments of military logistics 
management are not clear. The organization of military 
logistics management and coordination is complicated, 
the contradiction of multiple management is still 
prominent, and it is difficult to form a guarantee force. 
Therefore, it is urgent to establish a cross-level and cross-
department unified military logistics management 
department, or to implement an overall linkage, smooth 
and efficient coordination mechanism. Local logistics, as 
a new thing in the information age, focuses on cost 
control, efficiency improvement, information interaction 
and user satisfaction improvement. After years of rapid 
development, it has almost covered all industries and 
fields. In other words, it can deliver goods wherever it is 
legally permitted and wherever there are people. 
However, many business departments of the military are 
fragmented and have overlapping responsibilities, 
resulting in multiple branches and mutual constraints, 
and fragmentation premium is prevalent. Due to the lack 
of unified leadership and management, the military 
logistics management structure, laws and regulations, 
and to project obviously lag, civil-military integration 
development progress is slow, considering the 
particularity of military supplies and confidential security 
factors, military supplies cannot send to a local logistics 
company, lead to military logistics for many years, only 
on a small scale self circulation, unable to achieve global 
rapid development. In addition, the vertical and linear 
management system of the army is incompatible with the 
flat management system of the logistics supply chain 
based on the process, and it is difficult to achieve smooth 
connection when absorbing and integrating the local 
logistics mode [2]. 
(2) Military logistics module and packaging standards are 
not unified. Logistics module is the dimension standard 
of logistics facilities and equipment. It is a standard 
dimension of various factors of logistics system 
expressed by numerical relationship in order to 
rationalize and standardize logistics. At present, the 
modules of most equipment and materials in various 
services and industries are different, ranging from all 
kinds of armored vehicles and tanks to all kinds of small 
accessories and screws. The unified module standard of 
the whole army has not been established yet, nor has the 

relevant experience and practices of local logistics been 
integrated, which is still far from the requirements of war 
preparedness. In addition, most of the military's 
equipment and materials are specialized and can be 
purchased directly from local areas, which makes 
military logistics more important to shoulder the mission, 
and forces and officers have a more urgent desire for the 
reform, innovation and integration of military logistics. 
YiKongJun equipment material support, for example, 
send object are packed, food, supply chain logistics, 
ammunition, ground equipment, medical supplies, etc., in 
the absence of unified military logistics under the 
premise of modulus, packaging, logistics, packaging 
mainly USES materials factory packing, different shape, 
size, material, hard to normalize integration, loading, 
harder to achieve large container, Inevitably, it will affect 
the cost and efficiency of military logistics. At present, 
various services and industries are trying to develop 
independent logistics systems and information platforms 
to varying degrees. However, restricted by the different 
modules and packaging standards, they cannot exchange 
information and effectively cooperate with each other 
before, and limited military logistics forces cannot be 
shared, resulting in another phenomenon of 
fragmentation premium. 
(3) There is a gap in the construction of basic military 
logistics information. Currently, relying on network 
inside the army, although all business areas in logistics 
link information system on the exploration development 
in different degrees, but the bulls declare, repeatedly 
caused a certain degree of setting up a waste, and 
relatively independent, each system cannot be connected, 
in addition to the air supply chain information system, 
and other areas of the minority business development 
degree is higher, most of the data information network 
platform function is limited, This is also a classic 
fragmentation premium. In order to implement the 
confidentiality requirements, the military internal 
network is physically isolated from the Internet to 
strengthen the security protection of military data and 
information, but this also makes the military and local 
networks are completely separated, and it is very difficult 
to realize the coordination, resource sharing and 
information interaction between the military and local 
logistics in a short period of time. As early as the end of 
the last century, the US military has basically realized the 
visualization of the storage, processing and transportation 
of military materials across services, governments and 
enterprises around the world through the construction of 
"joint total assets visualization", laying a solid foundation 
for the intelligent logistics of the US military. Comparing 
the flow support, network infrastructure is relatively 
backward, the network environment variety, content 
source, demand dynamic change, based on the basic 
indicators such as bandwidth, capacity and future high-
speed transfer large data information and operation 
requirements, all domestic security yet, involving 
overseas security will be more difficult, from the world 
first-class military construction standard gap is obvious. 
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3. FUTURE DEVELOPMENT AND 
CONSTRUCTION OF MILITARY LOGISTICS 
(1) Accelerating restructuring of the system and 
strengthening the establishment of unified leadership 
bodies. System restore, institutional reform is a 
revolution of thoroughly remould oneself, should be fully 
prepared, careful deployment, step by step, but compared 
with the good momentum for the development of the all-
round construction of army, the military logistics 
guarantee efficiency already can't adapt to the new 
situation and new requirements, must accelerate the 
transformation of propulsion system, improve the 
contribution rate of preparation for war. Therefore, it is 
very urgent and necessary to give priority to the 
establishment of a unified leadership organization at the 
CMC level, and then gradually establish corresponding 
organizations for each service and each business area 
according to the division of responsibilities of "services 
in the main construction", so as to strengthen the 
organization and leadership of military logistics and 
promote the comprehensive, orderly and healthy 
development of military logistics. In "CMC - services - 
forces" logistics system has not been built before, can 
share "theater battle" advantage, relying on the theater 
joint command mechanism and "CMC - war - business - 
forces" command link, unified command and 
coordination work for military logistics organization and 
strive to make up the institutional defects at present stage, 
maximum around regional segmentation lines of 
business, So as to realize the integration of various 
business system resources and improve the efficiency of 
military logistics. 
(2) Continue to promote military-civilian integration and 
make every effort to narrow the military-civilian logistics 
gap. In January 2017 formally established the central 
committee of civil-military integration, in accordance 
with the "should be in harmony, harmony, can melt all" 
"focus on solving the problem of system which restrict 
the development of the military and civilian integration 
mechanism", "who can use of social resources do not 
seek other, can into the system for local development is 
not the stove, can rely on the development of the society 
construction" will not repeat such instructions, It has 
effectively solved the problem of the lack of a unified 
management mechanism for military-civilian integration, 
but has yet to fundamentally solve the institutional 
obstacles, structural contradictions, policy issues and 
legal blind spots that restrict the in-depth development of 
military-civilian integration. In the field of supply 
security, the army should speed up the transformation of 
traditional ideas, boldly give can hand over to enterprise 
and society, enterprises and social forces can according 
to the requirements of all elements, the whole process of 
the supply chain, full participation, the military deals with 
war, enterprise deals with security, and to maximize 
fusion together, the release of forces vitality and combat 
effectiveness [3]. 
(3) Fully integrate into military training and war 
preparedness and effectively support various military 

operations. It has become a common practice of the 
world's military powers to include backbone logistics 
enterprises into the system of national defense and 
emergency reserve forces. Take the CIVIL Reserve 
Aviation Corps of the United States as an example: it is a 
cooperative entity voluntarily formed by the United 
States Department of Defense and civil aviation 
companies according to relevant laws and agreements. 
When all the aircraft of the Civil Reserve Aviation Corps 
are put into use, its theoretical capacity is about 1/3 of the 
total strategic air transport. During the Gulf War, civil 
reserve Air Corps aircraft carried about a quarter of all 
cargo and two-thirds of all personnel. Local enterprise 
logistics can only be integrated with one command in 
wartime if it is widely involved in daily material support, 
major training and training support, and strengthen 
coordination and run-in. At the same time, the 
government can provide preferential policies for 
enterprises to participate in government and military 
services or tax relief based on the inclusion of reserve 
forces, so as to enhance the enthusiasm of enterprises to 
join the army. 
4. CONCLUSION 
This paper introduces the fragmentation premium, the 
fragmentation premium exists in the current military 
logistics, and the future development and construction of 
military logistics. 
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Abstract: Civil-military integration is an important 
strategy related to national security and overall 
development, and disruptive technology is an 
important part of supporting this strategy. The U.S. 
Defense Innovation Unit (DIU) carries out innovation 
model experiments, acting as an intermediary or 
Pathfinder to find promising technologies from 
startups, especially in the fields of autonomy, artificial 
intelligence or information technology to stimulate the 
U.S. defense innovation. This paper examines the 
effectiveness of the U.S. Defense Innovation Unit 
(DIU) in integrating commercially-derived disruptive 
technology into defense field under background of 
civil-military integration as a new type of innovation 
organization, and analyses its operation strategy, so as 
to provide reference for China’s implementation of 
disruptive technology innovation, and civil-military 
technology integration. 
Keywords: Civil-military integration; Disruptive 
technology; DIU; Technology innovation 
 
1. INTRODUCTION 
The concept of disruptive technology [1] was first 
proposed by Professor Christensen of Harvard 
University. Disruptive technology has good prospects, 
but it seems rough and the performance of the product 
is not satisfactory at the initial stage. Generally 
speaking, disruptive technological innovation is the 
accumulation of long-term basic research, which is 
often generated in the fuzzy zone of the frontier of 
science and technology, and has the characteristics of 
high risk, high investment, and high uncertainty [2]. 
The concept of disruptive technology is first applied to 
the commercial field. And then it is applied to the 
military field, which is known as "disruptive military 
technology". Regarding the concept of civil-military 
integration, the U.S. Office of Technology Assessment 
(OTA) defines it in the report of Assessing the Potential 
for Civil-Military Integration as: the process of merging 
the Defense Technology and Industrial Base (DTIB) 
and the larger commercial technology and industrial 
base (CTIB) into a unified national technology and 
industrial Base (NTIB) [3]. From the perspective of the 
characteristics of disruptive technology and the concept 
of civil-military integration, on the one hand the 
innovation of disruptive technology can fundamentally 
change military forces and war forms, and on the other 
hand it creates greater industrial development space and 

higher social benefits, and promotes the unique 
advantages of economic competition and military 
confrontation [4] while disruptive technology is an 
important part of supporting civil-military integration. 
Additionally, in order to seize the absolute advantage 
position in the new round of military competition, 
Chuck Hagel, the former U.S. Secretary of Defense, 
officially put forward the third offset strategy in the 
main speech of Reagan National Defense Forum on 
November 7, 2014. The third offset strategy of the U.S. 
aims to offset the opponent’s quantity advantages 
through technological innovation and development, so 
as to ensure that the U.S. occupies an absolute dominant 
position in the global competition. To this end, the U.S. 
developed disruptive advanced technology innovation 
mechanism to support the third offset strategy. 
The U.S. third offset strategy focuses on five key 
disruptive technology areas: artificial intelligence, 
autonomy, cyber, human systems, and space, which 
inherits the experience of previous offset strategies and 
focuses on the disruptive innovation of civil-military 
integration. With the decrease of the U.S. government’s 
share of R & D investment and the continuous decline 
of defense budget, the Department of Defense (DoD) 
has to rely on new innovation companies to maintain 
their technological advantages while many emerging 
technologies emerges in startups and innovation 
organizations without government contracting 
experience. Such organizations that have demand from 
the broader domestic and international markets are 
fundamentally different from traditional defense 
contractors in the procurement process and culture. 
2. ORIGIN AND TASK OF DIU 
As a response to the third offset strategy, the Defense 
Innovation Unit Experimental (DIUx) was officially 
established in April 2015 in order to accelerate the 
development, procurement and integration of 
commercially-derived disruptive capabilities, and to 
ensure the U.S. global technological leadership. In 
August 2016, Defense Innovation Unit Experimental 
(DIUx) is renamed as Defense Innovation Unit (DIU). 
The renaming reflects the recognition of the U.S. DoD 
for the preliminary work of DIUx. The core work of 
DIU is still to carry out innovation model experiments, 
acting as an intermediary or Pathfinder to find 
promising technologies from startups and provide 
solutions for the third offset strategy, especially in the 
fields of autonomy, artificial intelligence or information 
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technology [5]. DIU plays an important role in 
stimulating U.S. defense innovation. 
DIU focuses exclusively on fielding and scaling 
commercial technology across the U.S. military at 
commercial speeds to help solve critical problems. It 
has two tasks: one is to enable the DoD to quickly 
identify commercial technology; the other is to apply 
the most cutting-edge commercial technologies or 
concepts to national security, and recommend the 
procurement of other military departments of the U.S. 
DoD to promote technical cooperation between non-
traditional defense contractors and various military 
service units of the U.S. DoD, which helps integrate 
non-traditional defense contractors into the defense 
innovation ecosystem. 
3. DIU’S PERFORMANCE OF PROMOTING 
DISRUPTIVE TECHNOLOGY INNOVATION 
UNDER BACKGROUND OF CIVIL-MILITARY 
INTEGRATION 
Since establishment, DIU has promoted to integrate 
commercially-derived disruptive technology into 

defense field. It has dramatically reduced the friction for 
startups to engage with and supply products to the 
government. As of December 2019, DIU has received 
proposals from more than 1, 400 companies and has 
awarded prototype agreements to more than 140 
companies from the U.S., the United Kingdom, Canada, 
France, and Israel. In 2019, DIU posted 17 solicitations 
for commercial solutions on DIU website, and received 
466 commercial proposals in response to commercial 
solutions opening (CSO) solicitations. 63 prototype 
contracts have been awarded. It took an average of 127 
days to make the first contract award after a solicitation 
closed, which was 42% faster than in 2018. And 8 
commercial open solutions have been transitioned to 
the DoD partners for $293 million in 2019 alone [6]. 
Some of the prototype project contracts have been 
transferred to the production contract or procurement 
contract stage, and some selected follow-on production 
contracts in 2019 are shown in Table 1.  

Table 1. Selected follow-on production contracts in 2019 
Commercial 
Company Defense partners Related technology Type of contract 

C3.ai U.S. Air Force (USAF) Predictive Maintenance Production- OT 
contract 

Recorded Future U.S. Cyber Command (USCYBERCOM) Cyber Threat Intelligence Production- OT 
contract 

Video Ray LLC U.S. Navy (USN) Explosive Ordnance 
Disposal (EOD) Program Office 

Next Generation Explosive Ordnance 
Disposal Underwater Response Vehicle 

Production- OT 
contract 

Strategic Robotic 
Systems 

 U.S. Navy (USN) Explosive Ordnance 
Disposal (EOD) Program Office 

Next Generation Explosive Ordnance 
Disposal Underwater Response Vehicle 

Production- OT 
contract 

ExoAnalytic 
Solutions INC. Space and Missile Command (SMC) Space Situational Awareness 

Federal 
procurement 
contract 

Source: DIU 2019 Annual Report. 
Through DIU, the U.S. DoD partners have successfully 
procured solutions for cutting-edge technologies such 
as Endpoint Security, Game Theoretic Sandbox, 
Automated Textual Analysis and Content Curation, 
Advanced Analytics from Synthetic Aperture Radar 
(SAR) Imagery, and Unmanned Maritime Surface 
Vehicle from DIU portfolio companies including 

Tanium, Improbable, Quid, Orbital Insight, Saildrone, 
and Shield AI which have been backed by large venture 
capital (VC) firms like Andreesesen Horowitz and 
Sequoia [7]. Part of contacting relationship between 
defense entities and commercial companies are 
visualized using Netdraw in Figure 1. 

 
Figure 1. Contacting relationship between defense entities and commercial companies 

ource: selected quarterly reports of DIU 
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4. ANALYSIS OF DIU’S OPERATIONAL 
STRATEGY 
4.1 Efficient commercial solutions opening process 
In 2016, DIU pioneered and launched the commercial 
solutions opening (CSO) process in partnership with 
Army Contract Command-New Jersey. The CSO is a 
competitive solicitation seeking proposals as a response 
to Areas of Interest (AoIs) for innovative, commercial 
technologies that accelerate attainment of asymmetric 
defense capabilities while AoIs are focused topic 
categories posted on the DIU website.  
This CSO proves very efficient. It consists of three-
phases, namely solution brief, pitch, and request for 
prototype proposal (RPP): (1) Phase 1 solution brief: If 
a company has the potential to service this defense 
interest, it can submit a solution brief. Solution briefs 
will be evaluated based on the proposed concept in 
addressing the AoI, not against other solution briefs for 
the same AoI. Phase 1 evaluation of solution briefs will 
be completed within 30 calendar days of the closing of 
the submittal period. Upon review of a solution brief, 
DIU may elect to invite companies into the subsequent 
phase. (2) Phase 2 pitch: In phase 2, companies are 
invited to pitch and further discuss their proposed 
concept, technology and solution in person or virtually. 
Individual pitches will be evaluated based on technical 

merits addressing defense needs and business solution 
viability etc, not against any other pitches for the same 
AoI. DIU will complete evaluation of pitches within 30 
calendar days of the pitch, but pitch submissions will be 
valid for 120 days after pitch evaluation. Those 
companies whose solution brief and pitch are evaluated 
to be of merit may be invited to phase 3. (3) Phase 3 
request for prototype proposal (RPP): RPP is the third 
and final phase of the CSO process. In this phase, the 
selected company will submit a full written proposal as 
well as negotiate appropriate terms and conditions 
governing the prototype project. Each proposal 
submitted shall include technical and price details. RPP 
will be evaluated based on the degree to which the 
proposal is relevant to disruptive defense capabilities, 
technical merit with an emphasis on innovative 
solutions, etc. During the CSO review process, direct 
feedback can be received from operators, customers 
and users within the DoD, and non-government 
advisors may be used with non-disclosure agreement 
signature. The whole process is as shown in Figure 2. 
DIU’s CSO process ensures accuracy of identification 
and selection of disruptive technologies through 
rigorous and agile evaluation using clear criteria within 
3 phases. After CSO process, DIU may elect to make 
an award using other transaction (OT) authority. 

The third offset  strategy and the needs of the Department of DefenseThe third offset  strategy and the needs of the Department of Defense

 Release requirements on DIU website

30 working days

30 working days

promotion

participation Governmental expert group

Non-governmental expert group

Solution brief

 Pitch

Request for prototype proposal

OT authority prototype project contract

Department of Defense

Business company

granting

participation

 
Figure 2. CSO technical review process 
4.2 Other transaction (OT) authority granted 
DIU is accelerating technological innovation at 
commercial speeds, which is directly related to other 
transaction (OT) authority granted. In the 2016 National 
Defense Authorization Act (NDAA), Congress granted 
DoD new OT authorities. Other transaction (OT) 
authority is a means of avoiding highly cumbersome 
procurement systems, which are similar to commercial 
contracts, but can be free from most government 
procurement regulations and rules, allowing the 
government to sign contracts with enterprises more 
quickly and easily, thus avoiding some of the most 
innovative commercial companies are reluctant to carry 

out research and development work for the DoD 
because of complicated procedures. If a prototype 
agreement is successfully completed through CSO 
process, OT authority allows for a noncompetitive, 
follow-on production OT agreement. Building on an 
initial $13 million prototype contract awarded in 2016, 
the first production contract under the OT authority was 
signed in September 2017 [8]. In 2017, DIU 
successfully transitioned two prototype projects into 
production contracts through third party contracting 
offices within DoD, marking the first time DoD has 
ever done this under the OT authority.  
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In November 2018, the Office of the Under Secretary 
of Defense for Acquisition and Sustainment 
(OUSD(A&S)) granted DIU the authority to award its 
own OT agreements [9], allowing DIU to build up 
internal contracting flexibility and capability for the 
first time. Combined, the CSO process and OT 
authority enable DIU to test, deliver, and scale 
advanced commercial solutions to national security 
problems. 
4.3 Effective selection of leadership and staffing 
Since the establishment of DIU, there have been two 
leadership in total. The common characteristics of the 
leaders are that they have had the experience in charge 
of the U.S. military and also experience in private 
enterprises for several years, which shows DIU has the 
characteristics of civil-military integration in the 
selection of heads. The two heads are not only familiar 
with the process of the military department, but also 
have a deep insight into technology development due to 
their experience in private enterprises. They can better 
discuss and exchange technology with startups and 
understand their needs. And they are also more familiar 
with the innovation process of business technology to 
facilitate the identification, pilot and transfer of 
technology. Moreover, the previous business 
experience of the heads can also attract more 
commercial companies with disruptive technologies to 
DIU.  
Moreover, DIU employs a diverse team of operational, 
technical, and commercial experts, which consists of 65 
full-time equivalents (FTEs) including both civilians 
and military in 2019[6]. Prior to joining DIU, team 
members have launched and sold companies backed by 
tier-1 venture capital firms; led teams at the Joint Staff, 
the Office of the Secretary of Defense, and the White 
House; Commanded operational forces; served in 
warfighting capacities around the world; and helped 
build some of Silicon Valley’s most iconic 
companies[8]. Obviously, the selection of heads and 
staffing in DIU meets the needs of civil-military 
integration, which promotes DIU to find commercially-
derived disruptive technology for DOD partners. 
4.4 Abundant funding budget 
In 2020 budget proposal, it was given an increase by 55% 
to $70 million in DIU funding [6]. Since its founding, 
DIU has been funded $10 million, $41 million and $71 
million respectively in 2017 to 2019. For 2019, the 
budget includes $29 million for its three regional 
technology hubs (i.e. Silicon Valley, Boston and Austin) 
to establish contracts with universities and innovation-
focused companies that do not traditionally engage with 
the DoD, and an allocation of over $40 million in 
operations to fund collaborative programs [7]. When 
including prior VC investments, DIU accounts for 
roughly 1/3 of total funding in their portfolio companies 

[6]. These increasing funding allows DIU to well find 
disruptive technology to meet defense needs.  
4.5 Full geographical coverage 
DIU is headquartered in Silicon Valley since 2015. 
Through establishing its first physical office in Silicon 
Valley known for its prolific startups, DIU took a 
pragmatic approach to fostering connections between 
the defense industry and startups. DIU opened a new 
Cambridge, Massachusetts office in July 2016, seeking 
to engage Boston’s biotechnology and bioscience 
industry. In September 2016, DIU also opened a new 
office in Austin, Texas, another American hub of 
entrepreneurship [10]. In addition, DIU also has offices 
in Washington, DC. Its offices in Austin, Boston, and 
Silicon Valley are mainly focused on commercial 
promotion, while its offices in Washington, DC are in 
contact with defense partners. Through physical 
location expansion, DIU can be extended to all areas of 
the country, so that all startups with emerging 
technologies can serve the DoD. 
4.6 Efficient organizational structure 
Since 2015, DIU has grown to expand project 
throughout while keeping the organization lean. 
Compared to many other DoD entities, DIU is relatively 
small both in terms of budget and manpower. DIU has 
a flat and flexible organizational structure, as shown in 
Figure 3. Its organizational structure has the following 
characteristics: (1) Flattening. The organizational 
management structure can shorten the decision-making 
process and speed up the operation of the organization. 
Each department is parallel to each other and managed 
by the director. Mistakes in any link can be traced back 
to the department director so as to encourage the 
department’s sense of responsibility. (2) Clear division 
of labor. DIU established some engagement teams: the 
Acquisition Engagement Team, which is responsible 
for managing the processes that allow to operate at 
commercial speeds and field proven commercial 
solutions. This team works alongside project managers 
from project inception, through the CSO process, to 
award, and finally, transition to production-OT 
agreements or procurement contracts; the Defense 
Engagement Team(DET), whose main task is to build a 
DoD partner pipeline, which works across the 
department to shape new opportunities, build and 
maintain DoD relationships, and drive DIU’s successful, 
transformative projects through prototype execution to 
be transitioned, fielded, and scaled to additional DoD 
users; the Commercial Engagement Team(CET), which 
engages founders, early-stage companies, investors, 
and the traditional defense industry to illuminate 
opportunities in the defense market, signal areas of 
interest, share open DIU solicitations, and translate the 
DoD contracting vehicles into commercial terms [6]. 
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Figure 3. Organization structure of DIU 
5. CONCLUSIONS 
Over the past five years, DIU has built and strengthened 
relationships with the communities and companies 
across the U.S. that are at the forefront of innovation in 
dual-use technology, allowing DOD to immediately 
access commercially-derived disruptive technology. 
Through analyzing DIU’s origin, the effectiveness of 
disruptive technological innovation mechanism, and 
operating strategy, the following enlightenments are 
brought to promote disruptive technological innovation 
mechanism under background of civilian-military 
integration: 
When selecting and identifying disruptive technologies, 
we should actively promote the participation of various 
organizations such as government, R&D institutions, 
traditional defense contractors and non-traditional 
contractors, and empower innovative organizations like 
DIU more independent rights to select, publish, and 
seek technologies in areas of interest, and authorize 
similar OT authorities to promote rapid pilot of projects 
and the development of prototypes. 
Technology evaluation should be conducted on the 
basis of clear criteria step by step at commercial speeds 
just like CSO process. And with the progress of the 
stages, innovative enterprises should be required to 
provide more information about technology and 
enterprises, so as to attract more national defense 
customers, R&D institutions, and venture investors, and 
build an ecological environment conducive to 
disruptive technological innovation.  
In the selection and training of talents, emphasis should 
be placed on the cultivation of civil-military integration 
talents, who are familiar with the national defense 
technology procurement process and have keen insight 
to identify commercial technologies with military 
potential. Additionally, physical location, organization 
structure and abundant budgeting are also key factors 
for innovative organization such as DIU to identify 
disruptive technologies for civil-military dual use. 
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Abstract: With the increasingly frequent trade and 
cultural exchanges between European routes, their 
shipping demand is growing at an unimaginable speed. 
Based on the Internet of Things technology and the basic 
capacity requirements of European routes, this paper 
studies the design of Ropax vessel marine engine for 
European routes. The layout characteristics of engine 
room boiler, escape passage and oil mist tank and the 
special design of engine room ventilation limited by 
narrow chimney space are summarized. In this paper, an 
intelligent ship fire-fighting system based on Zigbee 
wireless sensor network is proposed. The hardware and 
software of the intelligent ship fire-fighting system are 
designed, and the cloud monitoring system based on 
WebAccess is designed in the cloud monitoring layer of 
WAN, finally realizing remote wireless monitoring.  
Keywords: Internet of Things; European routes; Ropax 
vessel; Turbine design  
 
1. INTRODUCTION 
With the development of shipbuilding industry and the 
progress of social civilization, Ropax vessel is playing a 
more and more important role as an economical and 
convenient means of water transportation. The continuous 
improvement of design and manufacturing level of Ropax 
vessel shows its huge development space. At the same 
time, with the rapid development of people's living 
standards, the requirements for safety, reliability and low 
energy consumption of Ropax vessel are becoming more 
and more commercial [1]. Facing the complicated 
international economic situation, it is the only way for 
shipbuilding enterprises to reduce the operating cost of 
ships. There are many related equipments in the marine 
power system. According to different propulsion types 
determined by the characteristics of the ship, it is 
necessary to select different types of main engines, shaft 
motors and propellers, so as to form different design 
schemes. Therefore, starting from the goal of sustainable 
development and energy saving and consumption 
reduction, the operation and management of ships need to 
improve their overall performance and economy, and 
reasonable and effective power allocation is the key [2]. 
Based on this, considering the technical characteristics of 
the Internet of Things at present, the Internet of Things 
technology can be applied to the structural level design of 
the ship power monitoring system to ensure the reliability, 
real-time and convenience of the monitoring work, and 
finally realize the power quality data sharing between the 

whole ship and the wide area network. This type of Ropax 
vessel marine engine is designed to meet the requirements 
of European port maritime safety administration and 
shipowners for maximum vehicle carrying capacity, and 
has made great breakthroughs in the optimization design 
of cabin subdivision layout, propulsion system design 
layout, emergency/berthing generator sets and fire 
ventilation. 
2. SELECTION AND LAYOUT OF 
PROPULSION EQUIPMENT 
In addition to solving its hydrodynamic performance and 
layout method, the development and design of trimaran 
also has an extremely important problem, that is, the 
rational configuration of propulsion system. How to 
configure an efficient, reasonable and economical 
propulsion system for this novel ship type is a problem 
that the shipbuilding industry pays great attention to. 
Propulsion equipment of trimaran generally adopts 
medium and high speed diesel engine or gas turbine, and 
propellers of various forms can also use water jet 
propulsion devices. 
2.1. Main engine selection and layout 
At present, diesel engine is still the first choice of high-
speed Ropax vessel propulsion device. Mainly because the 
diesel engine propulsion device has excellent performance. 
It has higher economy, and its fuel consumption rate is 
much lower than that of steam and gas propulsion devices. 
Therefore, the endurance of diesel engine ships is greatly 
improved, and the fuel storage required under certain 
endurance is less, so that the operating displacement is 
correspondingly increased. 
Through the verification of ship model experiment in 
literature [3], the total resistance of trimaran can be 
expressed as: 

wtvsvmt RRRR ++= 2      (1) 

In which: vmR --Viscous resistance of main body; 

vsR --Viscous resistance of side body; 

wtR  --Wave-making resistance of the whole ship, 
including wave-making resistance interference; 
The above resistance calculation formulas are as follows: 

( )( )mmffmmvm kCCVSR βρ +∆+= 1
2
1 2

  (2) 
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( )( )ssffssvs kCCVSR βρ +∆+= 1
2
1 2

   (3) 

wttwt CVSR 2

2
1 ρ=

(4) 

In which: smt SSS 2+=  , ts SS ,  --They are the wet 
surface areas of main body, side body and trimaran, and 
their values are:

222 m54.1103,m8.93,m94.915 === tsm SSS ; 

fsfm CC ,
 --The friction resistance coefficients of main 

body and side body respectively; 

wtC --The wave-making resistance coefficient of trimaran 
is calculated by the improved noblesse new slender ship 
theory; 

fC∆
 --Roughness compensation coefficient, 

3104.0 −×=∆ fC
; 

sm kk ++ 1,1 --Ship form factors of main body and side 
body respectively; 

sm ββ , --They are the viscous drag interference factors of 
main body and side body respectively, which can be taken 
as 1 in approximate calculation; 
2.2. Propeller selection and layout 
As a special ship propulsion device, water jet propulsion 
is different from the common propeller propulsion mode. 
The thrust of water jet propulsion is obtained by the 
reaction force of water jet from the propulsion pump, and 
the ship can be operated by steering rudder and reversing 
equipment by distributing and changing the jet direction 
[4]. 
In the past, the water jet propulsion device was only used 
in inland shallow water ships and amphibious vehicles in 
China. With the gradual improvement of the ship's speed 
requirements, the advantages of the water jet propulsion 
device over the propeller at high speed were revealed. 
Suitable ship types for water jet propulsion: 
(1)High performance ship 
Because the anti-cavitation ability of water jet propulsion 
is stronger than that of propeller, water jet propulsion is 
more suitable for high-speed ships. Most hovercraft, high-
speed catamarans, wave-penetrating boats and hydrofoil 
boats in the world use water jet propulsion. 
(2)Heavy load off-design ship 
Propulsion pump has advantages in shallow draft channel 
and limited propeller diameter, because it can bear more 
load than propeller without reducing efficiency, and can 
take smaller impeller diameter under the same load. In 
addition, water jet propeller can adopt variable water inlet 
or variable nozzle, at this time, water jet propulsion can 
take into account a variety of different working conditions, 
and can make full use of main engine power, so it also has 
advantages in tugboats, pushers and dredgers with 
variable working conditions. 
(3)Ships requiring high maneuverability and dynamic 

positioning performance 
Water jet propulsion has good maneuverability and 
dynamic positioning performance, which makes it 
applicable to ships with high requirements in this field, 
such as military ships. With the control system, the ship 
speed can change continuously and has micro-speed 
maneuverability. It is also beneficial to improve the 
operational performance of civil ships such as fishing 
boats, fire boats, harbor tugboats and multipurpose 
tugboats. 
As a high-speed Ropax vessel on European routes, the 
ship needs to have a service speed of about 30 knots to 
make frequent round trips, and frequent dock stops will 
pose great challenges to the ship's maneuverability. 
Considering these two main aspects, water jet propulsion 
will be the best choice for the ship's propulsion mode. 
3. ENGINE ROOM ARRANGEMENT 
3.1. Boiler layout 
The engine room of the ship is located at the rear. In order 
to ensure the continuity and integrity of the bulkhead of 
the cargo hold and meet the requirements for shipping 
large pieces in the cargo hold of Ropax vessel, the upper 
part of the engine room is completely covered by the cargo 
hold, which is an extension of the second deck of the cargo 
hold. The vertical combined boiler has a height of about 5 
800 mm and a cylinder diameter of about 2 400 mm Since 
the height from the engine room platform to the upper 
deck is only 4.5m, and the width of the engine casing is 
only 3 m, it is impossible to arrange the vertical combined 
boiler. Therefore, the boiler is divided into two -- the 
horizontal fuel-fired waste gas combined boiler and the 
auxiliary exhaust gas boiler, which are respectively 
arranged on the left side of the engine room platform and 
the engine casing. For this reason, the exhaust port of the 
main engine turbocharger rotates backward by 90° and the 
exhaust pipe of the main engine is connected to the 
exhaust side of the horizontal fuel and exhaust gas 
combined boiler in a nearly horizontal arrangement. 
3.2. Channel arrangement 
Because the net width of the engine casing is only 2.3 m, 
the auxiliary waste gas boiler with a cylinder diameter of 
1 600 mm is arranged here, which almost cuts off the front 
and rear passages of the engine casing. As the internal 
passage of engine casing is cut off, in order to meet the 
requirements of SOLAS that the engine room has one 
passage leading to the open deck and reaching the safe 
area, the front and rear walls of engine casing are provided 
with doors leading to the open area, and the port side of 
the engine room is provided with two passages, namely 
one inclined ladder and one straight ladder, with a 
minimum width of 600 mm, which respectively lead to the 
front and rear areas of engine casing on the upper deck. 
The Convention for the Safety of Life at Sea requires not 
only a ladder leading to an open place, but also an escape 
route. Since the ship's centralized control room and 
maintenance room are arranged on the starboard side of 
the engine room, the escape route is not provided with a 
straight ladder as usual, but with an inclined ladder. This 
will not only meet the requirements of the Convention for 
the Safety of Life at Sea, but also facilitate the crew to 
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enter and leave the engine room from the starboard side of 
the upper deck. 
3.3. Layout of oil mist tank 
According to the interpretation required by Article 20 of 
the International Load Line Convention, if the opening of 
the air pipe will be flooded when the draft of the load line 
is less than 40° in summer, the closing device installed at 
the opening should be automatic [5]. Generally, the 
chimney of the Ropax vessel is located in the middle area 
of the superstructure, and the oil mist tank of the engine 
room is located in the middle and upper part of the 
chimney, which communicates with the atmosphere 
through a fixed louver without a closing device. However, 
the ship's superstructure is arranged at the bow, while the 
chimney is located on the upper deck at the stern side. 
Under the condition of design draft and 40 ° transverse 
inclination, the shutter opening of the oil mist tank will be 
submerged, so a closing device is required. 
4. DESIGN OF INTELLIGENT SHIP FIRE 
PROTECTION SYSTEM 
The Internet of Things technology is one of the most 
widely used technologies at present, which is a technology 
based on Internet technology. It is basically defined as: 
through GPS, temperature sensor, humidity sensor, 
infrared sensor, radio frequency identification and other 
equipment, according to the set communication protocol, 
the basic information of articles is communicated through 
the Internet to realize the identification, positioning and 
management tracking of articles [6-7]. 
Wireless sensor network is the most important technology 
in Internet of Things, and it is also one of the important 
technologies used in ship fire protection system. For ships, 
the use of wireless sensor networks can effectively reduce 
wiring, and at the same time, it can effectively share 
information of various sensor technologies in the local 
area network. Zigbee technology is a widely used 
technology at present, which can easily build wireless 
sensor networks, and has the advantages of low power 
consumption and low cost, so it is very suitable for 
intelligent fire monitoring of ships. 

 
Figure 1 Intelligent ship fire protection system based on 
internet of things 
Intelligent ship fire protection system includes fire 
monitoring and fire treatment system. Fire monitoring is 
mainly to monitor the possible fire location on the ship, 
which mainly includes power module, data acquisition 
module and wireless receiving and sending module. The 
fire treatment system includes automatic fire 

extinguishing system, fire control decision system, 
personnel positioning and tracking system, GPS 
positioning system and intelligent navigation system, as 
shown in Figure 1. Due to the limited space, this paper 
mainly designs the fire monitoring system of intelligent 
ship fire protection system. 
Ship fire monitoring plays an important role in the design 
of intelligent ship fire protection system. Compared with 
traditional wired monitoring, Zigbee network has the 
advantages of simple maintenance and low cost. The ship 
fire monitoring system consists of a monitoring host and a 
Zigbee wireless sensor network. The monitoring host can 
check the status of any node information in the network 
and the collected data information at any time. 
5. DESIGN OF POWER QUALITY 
MONITORING SYSTEM 
The power quality of marine power system is a set of 
parameters describing power characteristics under 
operating conditions. In order to pursue better stability, 
better control performance and higher energy efficiency, it 
is difficult to ensure the power quality of the electric 
propulsion subsystem under complex working conditions, 
which will bring risks to the stable operation, fault 
diagnosis and prediction, and condition-based 
maintenance of the propulsion system. Therefore, the 
design of power quality monitoring system suitable for 
marine electric propulsion system has become the 
research focus of all-electric ship power system [8]. 
Shore-based personnel such as shore-based regulators, 
equipment manufacturers and system design departments 
can obtain the operation data of the propulsion system 
through the cloud monitoring layer, thus providing remote 
diagnosis and maintenance suggestions. The design flow 
of the cloud monitoring system is shown in Figure 2. 

 
Figure 2 Cloud monitoring system design flow chart 
Communication ports can be set by creating new projects 
in Web Access software of local server and cloud server. 
If monitoring is enabled on both the local server and the 
cloud server, the power quality data of the sensing layer 
can be uploaded to the cloud monitoring system. On the 
shore base, open a browser through a terminal such as a 
mobile phone, a tablet or a PC, log in to the public IP 
address of the cloud server, and then view the monitoring 
system interface developed in the cloud Web Access 
Dashboard. Cloud monitoring system can display power 
quality data, draw phasor diagram of three-phase voltage 
and three-phase current, record historical data and fault 
events, and give fault alarm. At the same time, it has the 
advantages of friendly interface and simple operation. 
6. CONCLUSIONS 
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On the premise of European route requirements, this paper 
developed and designed Ropax vessel marine engine 
which can meet the navigation requirements of European 
routes. Intelligent ship fire protection system based on 
Internet of Things technology can monitor ship fire in real 
time. The whole ship wireless monitoring layer and the 
wide area network cloud monitoring layer communicate 
through the whole ship transport layer and the wide area 
network transport layer, respectively, and realize wireless 
acquisition, analysis and display of power quality 
information at any place through software and hardware 
such as multiple handheld terminals, upper computers and 
shore-based mobile terminals. For the design of bilge and 
fire protection system, neither classification society nor 
International Maritime Organization has any 
specifications and conventions for this type of ship. 
Therefore, it is suggested to fully communicate with the 
classification society during the preliminary design stage, 
and submit the design scheme to the classification society 
for pre-examination, so as to avoid major modifications in 
the subsequent design stage, thus affecting the design and 
construction progress. 
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Abstract: With the continuous improvement of glass deep 
processing, higher requirements are put forward for 
intelligent production, which makes the research and 
development of intelligent software management system 
more and more attention. Although China's glass deep 
processing industry has begun to take shape and has made 
some achievements, there is still a big gap compared with 
developed countries. The existing upper computer control 
system is more and more difficult to meet the increasingly 
complex control requirements, and it is urgent to develop 
a set of intelligent management and scheduling software 
system. Based on this, this paper studies and develops the 
intelligent management and scheduling software system 
on the basis of the existing glass deep processing 
production line, and realizes the functions of real-time 
monitoring, intelligent scheduling and management of the 
processing status of the glass deep processing production 
line. 
Keywords: Glass Deep Processing; Intelligent Slicing; 
Control Management; Scheduling Software System. 
 
1. INTRODUCTION 
China has entered the field of glass deep processing and 
manufacturing later, and it has only more than ten years of 
development history in this field. The production of glass 
deep processing and manufacturing industry in China is 
mostly primary processing, such as glass toughening, 
laminated glass, hollow glass, mirror plating and other 
relatively simple processing production, and the glass 
deep processing products are less than those in developed 
countries [1-2]. All the deep processed glass varieties are 
also less, only more than 100 kinds. At present, the current 
situation of deep glass processing in China is the low 
automation level of glass processing machinery, single 
function of glass processing machinery, high energy 
consumption and low productivity of glass processing 
machinery. In terms of variety and quality, the gap 
between domestic and foreign products of the same type 
is large, the product quality is poor, the income is low 
efficiency, the quality level is low, the competitiveness is 
poor, the low processing level and the low quality 
production equipment, the low energy management level 
seriously limits the development of the sales market and 
the improvement of production efficiency [3]. In the 
research of glass deep processing control system, most 
domestic scholars focus on the precision, process 
performance and automation level of glass deep 
processing equipment. In the aspect of glass machinery 
research, many academic researchers have published 
relevant academic papers, such as sun Qing sorting out his 
research results on complex processing accuracy in 

Shenyang University of technology, and published the 
article "electrical control system of glass vertical drilling 
machine [4-5], which not only solves the problem of 
horizontal positioning of glass, but also solves the 
precision control of glass drill in longitudinal direction, 
The coordinate point of drilling is more accurate, and it 
solves the quick feed and backward of drill bit when 
drilling by drilling mechanism. When the drill bit is close 
to the glass surface, the upper computer determines the 
drilling speed and carries out drilling according to the 
thickness of glass, and improves the quality and efficiency 
of the product, especially for complex porous treatment 
(such as matrix distributed hole), Compared with the 
manual determination of the location of the borehole or 
the location of the borehole by formwork, the working 
efficiency can be increased by 10-20 times. 
2.GLASS DEEP PROCESSING AND 
MANUFACTURING TECHNOLOGY 
In practice, various kinds of float glass machinery and 
equipment were successfully developed and manufactured 
in China in 2007, which marks another height of the 
development of China's glass industry. Luoyang float 
glass production line in China is a typical success case. 
The company successfully exported the float glass 
production equipment produced by it to foreign countries. 
New glass machinery products have emerged in China, 
such as: the calendering glass production equipment line 
developed by Bengbu Glass Design and Research Institute; 
The two-way reversible glass flat bending toughening unit 
of Henan Luoyang blue ground glass technology Co., Ltd., 
the hanging type automatic edge drawing machine 
developed by the technology center of Luoyang Float 
Glass Group, the ultra thin glass chip taking device 
developed by Luobo Group Co., Ltd. Many domestic glass 
manufacturers are competing to launch their intelligent 
products, such as the automatic edge grinding machine of 
gaoliwei Glass Machinery Co., Ltd. uses touch screen as 
the upper computer control, and Hunan Sanxing Lei Yang 
Glass Machinery Co., Ltd. adopts touch screen as the 
upper computer to control the automatic punching 
machine [6]. In addition, many glass enterprises have 
made outstanding contributions to the intelligent 
production of glass, as shown in Figure 1 and 2, which are 
the application examples in production. 

 
Figure 1 Double side edger 
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Figure 2 Automatic punching machine 
3.SOFTWARE SYSTEM ARCHITECTURE DESIGN 
The development of glass machinery provides many 
conveniences for modern life. Glass is widely used in 
various industries, and it has been involved in various 
fields of production and life. At the same time, the 
intelligent production of glass accelerates the production 
speed and improves the product quality. It also meets the 
needs of the majority of consumers while protecting the 
environment. Therefore, the development of its intelligent 
production is urgent. Glass deep processing and its 
production line are also paid more and more attention. The 
research and development and application of intelligent 
management and scheduling software system of glass 
deep processing production line can shorten the 
production cycle, reduce the cost of manual handling and 
avoid the loss in the process of handling. 
The intelligent management and scheduling software 
system of glass deep processing line can control the start 
and stop of each equipment, set the parameters of each 
equipment, monitor the processing status in real time, 
coordinate the operation of each equipment to realize the 
control of the operation of the whole production line. The 
glass intelligent production line system generally includes 
the following parts: upper computer software system, 
lower computer information centralized control board, 
information centralized control board of each equipment, 
and equipment of production line. This paper studies the 
intelligent management and scheduling software system 
of glass deep processing production line, which is the 
upper computer software system and is provided to the 
staff. The main realization is: communication function 
with the information centralized control board of the lower 
computer, control feedback function, and data storage 
function in processing, and can also be used for printing. 
1) Serial communication function: three steps are in 
sequence. The first step is to communicate with the next 
computer, including the request and interrupt of 
connection, and also includes the self inspection and start-
up of the system; The second step is to transmit and 
exchange data in the process of production and processing, 
and ensure the real-time data, including the processing or 
transportation status of each equipment; The third step is 
the control feedback sent by the upper computer software 
system to the information centralized control board of the 
lower computer. Through the control feedback, the 
command request can be made for the equipment in the 
whole production line. 
2) The function of drawing real-time machining path: the 
real-time part includes the real-time data sent to the upper 
computer software system by the information centralized 

control board of the lower computer. The upper computer 
software system can draw and display the current dynamic 
processing path in real time, and the color of the 
production line that is running now will be bright, while 
the unavailable production line will display gray. 
3) Database management function: the parameters of each 
equipment are stored in the database to control the 
processing parameters of glass, and the number of 
processed glass is stored to facilitate the operators to 
arrange the production schedule. 
4) Manual operation function: during the operation of the 
system, it can be controlled manually, especially in case 
of problems in operation, it can be intervened manually to 
control the start and stop of the faulty equipment to 
prevent serious consequences. 
5) Dynamic interface display function: this part includes 
real-time data fed back to the upper computer by the 
information centralized control board of the lower 
computer. The upper computer software system can 
update the dynamic parameters of the equipment 
continuously according to the real-time data, and display 
it in the interface, so as to facilitate the real-time 
monitoring of the operator. In actual production, 
enterprises may pay more attention to whether the 
software system can meet the functional requirements of 
production, but the non functional requirements of 
software system can not be ignored. It is related to the 
operating environment and quality attributes of software 
system. If the non functional requirements are not 
designed in place, they will be stored in some unstable 
factors, which will affect the use of users, Therefore, the 
non functional requirements are related to the service life 
and stability of the system, and also need to be focused on. 
The operating and operating environment of the software: 
the software system is implemented on windows xp/win7 
operating system; In addition, WTL (Interface Template 
Library) is required on VS2008. Hardware environment: 
the normal PC with RS232 interface. The quality 
attributes of software system have the following concerns: 
(1) Correctness: it can control the information centralized 
control board of the lower computer to realize the overall 
production operation of all equipment in the production 
line, ensure that the communication connection is free of 
errors, and the data can be transmitted normally to ensure 
the realization of basic functions. 
(2) Reliability: it can ensure smooth communication and 
correct command; Be able to work continuously to avoid 
intermittent suspension or stop; Effective emergency 
strategies can be given in time in case of connection 
interruption and other problems; Ensure the correct data 
storage function to avoid the system crash due to server 
failure. 
(3) Security: control the application authority through user 
management; The operator needs password verification to 
ensure that the whole software system is not affected by 
unexpected external factors during the operation of the 
software system 
Extensibility: the system adopts simple modular design, 
so as to realize the adjustment to meet the different needs 
of users and facilitate the upgrading of the system. 
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(4) Robustness: software system in practice allows some 
errors, and will not cause fatal problems due to some non 
important factors. Interface friendliness: the interface is as 
user-friendly as possible, which is easy to view and apply. 
After a short period of training, the operator can use and 
do simple maintenance without special technicians. 
4.SYSTEM IMPLEMENTATION 
The software is programmed in C language, and the 
programming software uses Visual Studio 2008. We have 
configured WTL and visual FC in the software. WTL is an 
interface template library which is built on ATL. Most of 
the window control is packaged in the template library, 
and it provides a good application framework for 
programmers. The framework is similar to MFC, but it is 
simpler than MFC. Visual FC is a class wizard, which can 
realize the same functions as MFC class wizard, and it is 
convenient for us to program. In addition, we added visual 
Assist X plug-in to VS2008, which can help us write 
functions, manage files in the project, and improve 
programming efficiency. The interface of glass processing 
software is shown in Figure 3. 

 
Figure 3. The interface of glass processing software  
T-type turntable is mainly used to realize left / right 
feeding of glass in the production line. Since the effective 
transportation of glass is realized by matching the height 
of other equipment in the production line, the initial 
position of T-type turntable at the split and the chip is 
different. In the split mechanism, T-type turntable should 
be in the raised state, and then put down to realize left / 
right transmission; In the chip collecting mechanism, T-
type turntable should be in a non-uniform turntable. When 
glass is transported to the mechanism, it can be lifted to 
realize the chip. Therefore, we should set different initial 
positions according to the number of T-type turntable in 

the interface. In the initial position setting, we use 0 and 1 
to represent the two different positions, 0 represents the T-
type turntable is in the non lift state, and 1 represents the 
T-type turntable is in the raised state. Because of the 
different initial position, the feeding mode is different, one 
is in the original lifting, and then slowly lowered to realize 
the left and right feeding; The other is that it is not raising 
the turntable, and then lifting to realize the feed of the sink. 
5.CONCLUSION 
The technology related to glass intelligent production line 
developed earlier abroad and was widely used, but it is 
still in its infancy in China. In this paper, the designed 
software system is applied to the glass deep processing 
production line, and the intelligent management and 
scheduling software system of glass deep processing 
production line is designed. According to the requirement 
analysis and the parameter investigation of the equipment 
in the production line, the overall design scheme of the 
software system is planned, and the parameter setting of 
the equipment and the basic control of the whole 
production line are realized. 
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The application of Animation Design in Digital 
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Abstract: In recent years, the proportion of 
animation industry in the industrial structure system 
is constantly increasing, and it occupies a place in the 
market economy. The development of animation 
industry depends on the development of digital media 
technology. Digital media is an information carrier 
that is widely used in the field of information 
technology and plays an important role in the 
animation industry. Digital media is no longer 
exclusive to the Internet industry, but has an impact 
on the whole industry, and has gradually become the 
internal driving force for the future development of 
the industry. This article will briefly analyze the 
significance of digital media technology to animation 
design, starting from the overview of digital media 
technology, the impact of digital media technology on 
animation design, and the application strategy of 
digital media technology in animation design. 
Key words: Digital Media Technology; Animation 
Design; Technology Application 
 
1.OVERVIEW OF DIGITAL MEDIA 
TECHNOLOGY 
Digital media technology is a common professional 
term in the field of information technology. With the 
progress and development of The Times, digital 
media technology is no longer just for the Internet 
industry, but a driving force to promote the 
development of the whole industry, and has been 
widely used in various industries. The impact of 
digital media technology on various fields and 
industries is achieved by affecting consumer behavior, 
and both consumption and manufacturing are 
strongly impacted by digital media technology. 
Facing the fierce international competition, China, a 
country with the largest Internet users, should take 
corresponding measures to promote the development 
of digital media technology. Digital media technology 
to drive the common progress of the whole industry, 
a series of digital media technology products have 
been developed to maximize the interests of digital 
media. In the new media market. Use advanced 
digital media technology to increase business, expand 
new markets, and help the animation design industry 
to find the right positioning in the market. Digital 
media technology in communication has the 
characteristics of personalized communication 
content and personalized communication mode. It can 
design different animation content according to the 

needs of different audiences and meet the needs of 
consumers in an all-round way. At present, when 
digital media technology is widely used, consumers 
are in a state of three networks in one, and only need 
to connect to the network can enjoy voice, data, image 
and other comprehensive multimedia communication 
business services. Digital media technology is the 
manifestation of the continuous development of 
information technology. The application of digital 
media technology in animation design can better 
promote the development of animation design 
forward. 
2. IMPACT OF DIGITAL MEDIA 
TECHNOLOGY ON ANIMATION DESIGN 
(i) Promote the development of animation design 
forward 
Different from other industries, animation design 
pays attention to personalized needs. Because 
different consumers have different needs, animation 
designers should fully consider the needs of 
consumers when carrying out the design work. 
Integrating digital media technology into animation 
design can enrich the means and methods of 
animation design, integrate a variety of animation 
design elements, improve the quality of animation 
design, and so that the animation design industry can 
occupy a place in the market. Digital media 
technology can also expand the radiation range of 
animation design, and meet the needs of consumers 
for animation with its unique communication mode, 
high openness and sharing. Digital media technology 
can promote the development of animation design, 
increase the number of consumers, and escort the 
development of animation design industry in the 
market economy. 
(ii)Make the performance space of the work bigger 
Different from the traditional animation design 
technology, digital media technology can enrich the 
content of animation design and make the forms of 
animation design more diversified. Under the 
processing of digital media technology, many 
animation scenes and animation characters become 
more delicate and pay more attention to the 
processing of animation details. The use of digital 
media technology to develop animation design can 
make animation present a good effect, easy to leave a 
good impression on consumers. Under the processing 
of computer software, the performance space of 
animation design works becomes larger, and over 
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time, the market of animation design will continue to 
increase. 
3. APPLICATION OF DIGITAL MEDIA 
TECHNOLOGY IN ANIMATION DESIGN 
(i) Application in 2-dimensional animation design 
Two-dimensional animation can also be called flat 
animation. The purpose of applying digital media 
technology in two-dimensional animation is to present 
the effect of three-dimensional animation in two-
dimensional space to meet the visual needs of 
consumers. The traditional two-dimensional animation 
design is mainly completed by labor. In the process of 
paint painting, it is easy to be different from the target 
animation characters or the drawing effect is too poor. It 
not only consumes a lot of manpower and material 
resources, but also cannot present the effect of three-
dimensional space. In view of the high cost, the 
traditional two-dimensional animation design is slowly 
updated, which cannot meet people's needs for timely 
update of animation. Applied digital media technology 
to two-dimensional animation design can simulate the 
effect of three-dimensional space. With the help of the 
computer equipment, the original frame of the two-
dimensional animation is input into the computer, and 
the two-dimensional animation is processed through 
professional software, mainly completing the drawing 
and coloring work of the animation. With the help of 
digital media technology, the computer handles the 
animation characters or animation scenes more carefully. 
Compared with the traditional two-dimensional 
animation design processing, the two-dimensional 
animation design using digital media technology has the 
following advantages. First of all, the design of two-
dimensional animation complete with the use of digital 
media technology can be processed in the computer, 
making the switching of animation scenes more flexible, 
and the whole animation effect is more smooth. The 
processing of animation characters is also more detailed, 
starting from the details, the character image is also 
more flexible, presenting a vivid picture to consumers. 
Secondly, the application of digital media technology 
can coordinate the colors of the characters and scenes in 
the animation design, so that the overall color is more 
harmonious, and the animation characters and 
animation scenes created to meet the consumer needs of 
consumers. Handling animation pictures in the 
computer contributes to the preservation of animation 
materials. If consumers have any dissatisfaction with 
animation, they can be handled in time in the computer, 
which has strong flexibility. Under the processing of 
digital media technology, two-dimensional animation 
can also present the effect of three-dimensional 
animation, digital media technology can also reduce the 
use of manpower and material resources, more 
professional and accurate in animation processing, will 
help to reduce the cost of animation design. 
(ii) Application in 3-dimensional animation design 

Three-D animation is a new form of animation 
presentation, commonly referred to as 3D animation. 3 
D animation relies on computer technology. The 
development of computer technology will have a huge 
impact on the design of three-D animation. With the 
continuous development of digital media technology, 
the integration of animation design and digital media 
technology can create a realistic animation effect, and 
animation characters are more natural and flexible in 
animation scenes, which is conducive to promoting the 
continuous development of domestic animation in 
China. The animation design industry needs staff to 
have enough sensitivity to the social development trends, 
to capture people's interests in time, to conceive 
animation characters and animation scenes in their 
minds according to people's interests, and to transform 
people's imagined things into practical things with the 
help of computer technology. Three-dimensional 
animation design has broad development prospects in 
the market development. The staff should combine two-
dimensional animation with three-dimensional 
animation, constantly summarize experience, learn 
from each other, and promote the development of 
animation design in a new direction. 
4.THE APPLICATION STRATEGY OF 
DIGITAL MEDIA TECHNOLOGY IN 
ANIMATION DESIGN 
(i) Deep research into digital media technology 
In the application of digital media technology in 
animation design, we should do a good job in the 
research of digital media technology, from digital media 
technology theory to digital media technology practice, 
theory combined with practice, enrich and improve the 
function of digital media technology, and give full play 
to the advantages of digital media technology progress. 
Colleges and universities should pay great importance 
to the training of animation design talents, increase 
capital investment, improve the animation design 
equipment in colleges and universities, so that students 
can have solid theoretical knowledge of digital media 
technology. In order to provide students with a platform 
to show their ability and level, the school should also 
arrange corresponding practical work for students to 
promote the development of digital media technology in 
combining theory with practice. In real life, simulation 
virtual technology has gradually developed, and 
combining simulation virtual technology with 
animation design work can achieve good results. The 
animation design industry needs to innovate constantly. 
In order to occupy the vast market, it is necessary to 
understand the inner needs of consumers, understand the 
psychology of the audience through market research, and 
can design animation characters and animation scenes to 
meet the psychology of consumers. Animation designers 
should improve their professional level and professional 
quality, improve the animation design level through 
technical learning, exchange of technical experience, and 
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can appropriately hold some animation design competition 
activities to exercise the design ability of designers. 
(ii) Establish a technical exchange platform 
In real life, the animation industry has achieved initial 
development. If we want to continue to develop, we 
should promote the communication and communication 
between the animation industry. Relevant departments 
should create a technical exchange platform, encourage 
staff in the animation design industry to exchange 
experience, so as to realize the complementary 
advantages of animation enterprises. Animation and 
game industry associations in all regions should seize 
the opportunity, hold anime-Con, and promote the 
experience and technical exchange of animation 
technicians. Combine the animation design industry 
with other industries, infiltrate the concept of animation 
design in the development process of other industries, 
and gradually promote the development of the animation 
industry. 
In short, digital media technology has been widely applied 
in the field of animation design, designers should give full 

play to the advantages of digital media technology, deep 
understanding of the influence of digital media technology 
on animation design, explore the application of digital 
media technology in animation design and animation 
design development strategy, through in-depth research on 
digital media technology and create technical 
communication platform, meet the needs of animation 
design in the development process of technology and 
market. 
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An Analysis of Performance Management in 
Higher Vocational Colleges Under the Two-

Level Management Mode 
 
Jingqiang Li 
Shandong Vocational College of Industry, Zibo, Shandong 256414, China 
 
Abstract: Of this study is based on the Xx vocational 
college in shandong performance management case is 
analyzed to summarize the main results were obtained in 
the performance management and the existing problems 
and application of enterprise performance management try 
to redesign the performance management theory, using the 
theory of performance management to guide the specific 
performance management practice, in order for the 
purpose to achieve for its implementation and other 
secondary management in higher vocational colleges 
Performance management to provide reference and 
reference. 
Keywords: Higher Vocational Colleges; Secondary 
Management; Performance Management 
 
1.INTRODUCTION 
At present, most of China's higher vocational colleges are 
still implementing a highly centralized internal 
management system and mode, and the functions and 
administrative powers of the departments and departments 
as teaching and research entities cannot be implemented. 
In order to solve the difficulties faced by higher vocational 
colleges in the process of development, some higher 
vocational colleges in China draw lessons from the two-
level management model of ordinary colleges and 
universities, and have achieved certain results. However, 
there are still many problems in the implementation of 
secondary management in higher vocational colleges. For 
example, the management role of higher vocational 
colleges has not changed, and the responsibilities and 
authority of departments are unclear. The supervision and 
restriction of power is not in place. How to strengthen the 
management of higher vocational colleges according to 
the second-level management mode and constantly 
improve the management level is a difficult problem that 
all higher vocational colleges implementing the second-
level management must solve. 
2.SIGNIFICANCE OF PERFORMANCE 
MANAGEMENT RESEARCH IN HIGHER 
VOCATIONAL COLLEGES UNDER THE SECOND-
LEVEL MANAGEMENT MODE 
At present, many higher vocational colleges have already 
begun to learn from the secondary management model of 
ordinary colleges, vigorously promote the reform and 
innovation of the internal management system of higher 
vocational colleges, and implement the secondary 
management in higher vocational colleges. However, the 
characteristics and requirements of the secondary 
management and higher vocational education must be 

fully considered in the performance management of 
higher vocational colleges. The implementation of 
performance management in higher vocational colleges 
under the two-level management mode is of great 
significance for improving the efficiency and quality of 
internal management, improving the overall strength and 
core competitiveness of higher vocational colleges, and 
realizing the development strategy of higher vocational 
colleges. 
2.1.Lay the foundation for the realization of the 
development strategy of higher vocational colleges. 
2.2.0Improve the performance management level and 
enhance the comprehensive competitiveness of higher 
vocational colleges. 
2.3. Expand the field of performance management 
research 
3. DESIGN SCHEME OF PERFORMANCE 
MANAGEMENT UNDER THE SECOND-LEVEL 
MANAGEMENT MODE 
3.1. Establish and improve the performance management 
organization .Firstly, the office of Shandong XX 
Vocational College will lead the establishment of the 
school strategic management committee, and then the 
quality control department can lead the establishment of 
the school performance management leading group 
according to the division of responsibilities of functional 
departments and the actual operation situation. Each 
second-level teaching department should have 
corresponding performance management leading group 
responsible for the performance management of its own 
department, including objective decomposition, 
performance guidance, performance assessment, result 
feedback and application of five aspects. 
3.2. Determine performance objectives. It is the first step 
of performance management to determine the 
performance target, which is similar to the performance 
plan of an enterprise. In view of the performance 
management under the secondary management mode, this 
study only studies the determination of the secondary 
teaching department and the secondary teaching 
department teachers' performance objectives. 
3.3. Conduct performance coaching. In the process of 
carrying out the work, the school performance 
management leading group should guide and supervise the 
work of the teachers in the secondary teaching 
departments and the secondary teaching department 
performance management leading group, timely 
communicate and solve the problems found, and make 
appropriate adjustments to the performance goals. 
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3.4. Implement performance appraisal. Performance 
appraisal is an important step in performance management. 
The school performance management leading group and 
the performance management leading group of the 
secondary teaching department evaluate the performance 
of teachers in the secondary teaching department and the 
secondary teaching department according to the 
performance objectives, assessment indicators and 
assessment standards determined in the stage of 
determining the performance objectives. 
3.5. Feedback of performance appraisal results 
Performance feedback is the core step of performance 
management. In this link, the school performance 
management leading group secondary teaching 
department performance management leading group will 
formally feedback the results of performance assessment 
to the head of secondary teaching department and 
secondary teaching department teachers To make the 
teachers of the secondary teaching courses and secondary 
teaching departments examined understand the 
implementation of the performance plan and the results of 
the assessment, understand their own deficiencies and 
weak links, find out the aspects that need to be improved, 
and jointly negotiate to formulate the performance 
improvement plan and work tasks and objectives of the 
next performance cycle. 
3.6. Application of performance appraisal results. After 
the implementation of the assessment, as a complete 
performance management system, the performance 
assessment has not been really completed. Performance 
appraisal is not an end in itself, so special attention should 
be paid to the application of appraisal results. 
4. THE PURPOSE OF PERFORMANCE 
MANAGEMENT IN HIGHER VOCATIONAL 
COLLEGES UNDER THE SECOND-LEVEL 
MANAGEMENT MODE 
4.1. Ensure the realization of the school's strategic 
objectives 
In the process of performance goals determine, schools 
and departments, departments and employees, fully 
communication and exchange between various 
departments and employees to have a clear understanding 
of their goals, through a series of the implementation of 
the performance management process, to stimulate 
enthusiasm and creativity of all departments and 
employees, through to achieve the goals of each employee 
and department, achieve the school's annual total, from 
And ensure the realization of the school's strategic goals. 
4.2. Promote the improvement of department and staff 
performance 
Higher vocational colleges set performance goals for 
departments and employees through performance 
management, and the departments and employees set the 
direction of efforts accordingly. In the process of 

performance feedback, through face-to-face 
communication between the evaluator and the examinee, 
the evaluator can help the examinee to analyze the 
strengths and weaknesses of the work and make a 
performance improvement plan. At the same time, the 
evaluator and the examinee can propose new performance 
goals for the next stage and reach a consensus. Through 
this performance management cycle, the performance of 
the department, staff and even the school has been 
comprehensively improved. 
4.3. Mobilize the enthusiasm of teachers and enhance the 
strength of teachers 
Conduct performance management of teachers, combine 
the results of performance appraisal with salary and bonus, 
appointment, promotion, education and training, increase 
incentives for teachers who work hard and make 
outstanding contributions, and maximize the initiative and 
enthusiasm of teachers to do their own work well. At the 
same time, through the study of the scientific evaluation 
of teachers' performance, and correctly reflect the quality 
of teachers' work, and make the teacher found himself in 
time in the teaching, scientific research and other aspects 
of advantages and disadvantages in the present work, 
timely adjusted and improved, and finally improve their 
education teaching level, which helps to strengthen the 
construction of school teachers, strengthen the faculty. 
5.CONCLUSION 
In this article, through the study of performance 
management in secondary school of management mode, 
the application of enterprise performance management on 
the basis of the preliminary construction of higher 
vocational colleges of the level of performance evaluation 
index system, is analysed by the case study of shandong 
province XX vocational college summing up experience 
and the insufficiency, and at the same time for other 
secondary management in higher vocational colleges 
performance management to provide reference for. 
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A Brief History of Image Style Transformer 
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Abstract: This paper reviews the definition of image style 
transformer and its development in recent years. Image 
style transformer has roughly gone through five stages: 
“bag of features”, “convolution neural network”, “fixed 
style for any content”, “AdalN” and “WCT”. Gatys’ 
method of calculation was pioneering and produced 
significant results. On the basis of previous research 
results, the image style transformer will continuously 
modified. 
Key Words: Image Style Transformer; Convolution 
Neural Network; Adain; Wct 
 
1. THE DEFINITION OF IMAGE STYLE 
TRANSFORMER 
Image style transformer alters one image style into another. 
Before the emergence of neural networks, image style 
transfer programs followed a common procedure: 
analyzing images of a certain style, building a 
mathematical or statistical model for that style, and then 
changing the original image to make it better fit the 
established model. But its drawback is that one program 
can be applied only one one style or scenario. 
Before 2015, the theory of image texture maintained that 
texture could be described using the statistical model of 
local features of the image. And in oil painting style 
transfer, seven different steps were adopted to describe 
and transfer the characteristics of oil paintings, there of 
which were utilized in head style transfer. During the same 
period, the field of computer graphics, which laid down 
the basis for almost all games today, made great progress. 
The explosive growth of graphics computing power 
directly led to the resurrection of neural networks and the 
rise of deep learning, because neural networks are similar 
to game graphics in that both require a single calculation 
to be repeated over a large amount of data. 
2. “BAG OF FEATURES” AND “CONVOLUTION 
NEURAL NETWORK” 
Bag of Features is a method of dividing a person’s picture 
into small pieces and comparing them one by one. Finally, 
the area with the largest number of similar pieces is 
marked out. The biggest disadvantage of this approach is 
that it still treats a small block as a bunch of pixels, of 
which the number is used to make comparisons. 
The principle of object recognition using convolution 
neural network is relatively similar to that of bag of 
features. It just installs all the useful features into the 
neural network, which then selects the optimal way to 
extract them. One of the most frequently adopted object 
recognition networks of the time was VGG19, where each 
layer uses the output of the previous one to extract more 
complex features until the complexity required to identify 
objects is obtained, so each layer can be regarded as an 
extractor of many local features.  
3. THE NEURAL STYLE 

In 2015, Gatys et al. proposed the image style transfer 
based on the neural network in the paper “A Neural 
Algorithm of Artistic Style”, which is a way to model 
textures using deep learning. Gatys used the Gramian 
Matrix to calculate the correlation between different local 
features and turned it into a statistical model, thus creating 
a way to generate textures without manual modeling. 
Despite its effectiveness, the algorithm has obvious 
disadvantages: the applicability on only a single content 
image and style image, as well as the long training. Gatys 
looked directly at local features as approximations of the 
image content, resulting in a system that separates the 
image content from the style, and finally leaving only the 
content of one image to the style of the other. In other 
words, Gatys’ biggest achievement was the combination 
of the results of two different fields of research. 
A 2016 paper by J. Johnson & A. Alahi titled “Perceptual 
Losses for Real-Time Style Transfer and Super-
Resolution” extended the fast style transfer to the single 
style picture of any content picture. After that, X Huang 
(2017) developed rapid transfer for any content and any 
style. 
4. FIXED STYLE CONTENT 
The core idea of “A Neural Algorithm of Artistic Style” is 
the low-level features of the image contain information 
such as color and texture, while the high-level ones 
contain information like position relationship content. 
Style and Content features can be extracted through 
VGG19, and if x (input image) is tweaked until its lower 
Layers features are similar to content and higher Layers 
ones similar to style, the style transfer can be considered 
successful. 
5. FIXED STYLE FOR ANY CONTENT 
The key contribution of the paper “Perceptual Losses for 
Real-Time Style Transfer and Super-Resolution” was the 
introduction of the Transformer Net. It proposed that 
image X gets image Y through the Transformer Net. If the 
features of Y are similar to those of the content and style 
respectively, thus realizing the style migration of any 
content with fixed style. Moreover, since the Transformer 
Net is a pre-trained network, the migration speed can be 
greatly improved. 
6. ADALN 
 X Huang proposed AdalN in his paper, where x 
represents the context feature map, and μy and σy indicate 
the mean value and variance of the style feature map 
respectively. Similarly, the output of AdaIN is restored to 
the image using the decode layer. 
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The advantage of AdaIN is that the transfer of any style 
can be realized without the need to train a large number of 
style images. In addition, since AdaIN performs style 
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transformation in the feature space, it can also 
dynamically adjust content and style trade-offs, style 
interpolation, color and space control. 
7. WCT (WHITENING AND COLORING 
TRANSFORM) 
Yijun Li & Chen Fang (2017) proposed in the paper 
“Universal Style Transfer via Feature Transforms” that 
VGG19 should be used as an encoder to extract the 
eigenvalues of different relu layers, and train a decoder 
network to restore the eigenvalues of these different layers 
to the previous images. If WCT is added between the 
encoder and the decoder, the style will be transformed. 
8. CONCLUSION 
In recent years, the rapid development of deep learning 
has significantly promoted the field of computer vision, 
and a large number of image style transfer algorithms 
based on deep learning have been proposed, which have 
their own advantages and disadvantages. Based on the 
previous research results, the style transformer will be 
continuously modified. 
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Abstract: For time series data, this paper introduces the 
research hotspot in it first, and then summarizes the related 
key technical difficulties, including incremental 
calculation, dynamic time Windows and real-time analysis 
and calculation, emphatically discusses the use of this 
technology in the financial industry, including use in the 
field of third-party payment, used in the field of bank, and 
applied in the field of securities, Finally, the prospect of 
this technology is discussed in order to provide reference 
for relevant personnel. 
Key Words: Time-Series Big Data; Real-Time Analysis; 
Financial Industry 
 
1.INTRODUCTION 
As far as the financial industry is concerned, the essential 
problem is not only customer acquisition and operation, 
but also risk control. With the continuous progress of the 
Internet, most financial institutions gradually strengthen 
the strategic transformation and increase the construction 
of financial services. An enterprise has been deeply 
engaged in the financial field for several years, and studied 
the time-series big data technology to make up for the 
deficiency of big data analysis. It has implemented the 
application in several scenarios, such as banks and 
securities, and greatly increased the efficiency of financial 
services. 
2. INTRODUCTION OF TIME SERIES DATA 
In the case of time series data, it is the relevant time series 
data, specifically, the data column which is recorded 
according to time based on uniform indexes. For the same 
data column, all data should have the same caliber, there 
should be a certain comparability. In terms of time series 
data, it can be either period number or time point number. 
By carrying out time series analysis, the statistical 
characteristics and development laws related to time series 
are obtained, and the time series model is established to 
carry out out of sample prediction. In the field of 
econometrics, time series data belongs to a special term 
[1]. For example, the population of a province is a series 
of 50 time points, and the grain output of each year is 
further formed by the number of time points. Based on the 
time point data column, for all the numbers, should belong 
to the same range and time point data; For the sequential 
data column, all the numbers should also be in the same 
range of data. In the above two cases, the population data 
column should be in the same range. It is worth 
mentioning that if there is a change in the administrative 
division, it should be adjusted to the number of people at 
the same time in each year. As for the production data 

column, it needs to be in the same range, according to the 
same statistical caliber and calculation means, so as to 
obtain the quantity of production. If there are changes in 
statistical caliber and calculation methods, appropriate 
adjustments should be made when using. If it belongs to 
the value volume data, for all the data valuation standards, 
there should be comparability, and should also be adjusted. 
In a word, through time series analysis, the main purpose 
is to obtain relevant statistical characteristics and 
development laws for time series, establish a scientific and 
reasonable model, and further carry out out-of-sample 
prediction. When constructing the model, it is necessary 
to ensure the stability of the time series, but in the specific 
analysis, the time series is generally not stable, which is 
fully reflected in the time series of the financial industry. 
For such time series, there are often certain data 
characteristics. When constructing the model, the 
corresponding time series model is often selected based on 
the data characteristics reflected by the series. 
3. TIME SERIES BIG DATA IS A HOT RESEARCH 
TOPIC NOWADAYS 
With the continuous progress of a series of advanced 
technologies, such as information technology, data 
continues to grow. It has great potential value. The insight 
and analysis of data determine the value of data in 
application. In the context of the era of big data, how to 
develop into a big data power, in the process of technology 
is quite key. Before the birth of the Internet, only human 
beings and the physical world existed. With the progress 
of The Times, data products and space gradually appeared. 
From the latter point of view, both cloud computing and 
smart technology are critical, generating huge amounts of 
data. For big data, it is not limited to having great value. 
Compared with general data, it has the most prominent 
feature, that is, it has time stamp. In other words, it is 
known as time series big data. 
For any data, there is a time. In terms of past feature 
vectors and space, time is removed to form corresponding 
flat data. With the continuous development of the Internet 
and the progress of the Internet of Things, all data have 
time stamps. For existing data, a series of processing can 
be carried out, especially with the birth of 5G era, effective 
processing of thermal data is quite critical. The data, on 
the other hand, produces a series of graphs. Just like social, 
there is no time based on the graph of the past. Through 
this technology, the data of the past can be retained while 
the data of the present can flow in slowly. As for this data, 
it belongs to the original data, just like the water in the 
reservoir, the water flowing towards the reservoir belongs 
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to the flow data, while the water retained in the reservoir 
has time [2]. In general, real-time data can be treated as 
hot data, gradually producing warm data, and then cold 
data. In recent years, sequential big data is an important 
research content. 
As time goes on, the value of data decreases significantly, 
and real-time processing becomes critical. By 2012, there 
was a growing focus on real-time big data. However, for 
today's Internet companies, most of them are only based 
on real-time data without comprehensive analysis of 
historical data. They often use big data analysis. In fact, 
historical data should be combined in most applications. 
In 2014, a concept related to time series data was born. In 
fact, because the algorithm is relatively complex, a series 
of core technology points should be overcome to achieve 
large data volume and low latency. It was only in 2018 that 
real-time time-sequence graphs were created. 
4. KEY TECHNICAL DIFFICULTIES OF TIME 
SERIES BIG DATA 
Based on real-time analysis of time-series big data, this 
paper mainly discusses the key technical difficulties 
related to incremental calculation, dynamic time window 
and real-time analysis and calculation for reference. 
4.1 Incremental calculation. In the process of big data 
analysis, the calculation of indicator characteristics is 
quite critical. There are many such indicators, such as 
mean value and variance. Based on a set of complex 
statistical indicators, how are various algorithms (simple 
and complex algorithms) implemented in sequence? In the 
process of incremental calculation, how to carry out the 
reverse calculation of return order? Based on out-of-order 
arrival of events, how to ensure that the calculation results 
are consistent? In the mathematical statistics algorithm, 
the related problems should be considered, such as 
reversible calculation. 
4.2 Dynamic Time Window. For the time window, it 
should be able to provide the drift capability, for which the 
accuracy can be controlled, and at the same time, it can 
also provide support for real-time query [3]. 
4.3 Real-time analysis and calculation. For example, for 
incremental map building, how to obtain the map building 
capability through the graph? In distributed processing, 
based on 10 billion edges, how can queries be controlled 
at the second level? In addition, how to obtain the map 
search capability, such as the minimum path, LPA? How 
to support the query analysis capability based on the query 
language for the sequential graph? Take mobile as an 
example, suppose there are 900 million numbers, based on 
900 million people point, in each 2 communication 
frequencies, the most frequent 100 people, how to find in 
a short time? If you build it in real time, you have 900 
million points, and maybe a hundred relationships for 
every two. With today's technology, it may take hours, 
sometimes days, but with a sequence diagram, it may take 
seconds. 
5. APPLICATION IN THE FINANCIAL FIELD 
For most industries, real-time analysis is critical. Today's 
time-series big data platform has been actively promoted 
by hundreds of companies and achieved good application 
results. For the application of this technology in the 

financial field, this paper mainly analyzes from the 
following aspects, namely: the application of third-party 
payment field, the application of banking field and the 
application of securities field, hoping to provide reference 
for relevant personnel. 
5.1 Application of third-party payment 
For Domestic UnionPay business, it is a very large bank 
card receipt institution. From the analysis of daily 
transaction volume, it can reach 100 million yuan. It needs 
to further carry out real-time risk monitoring for its 
millions of users and terminal platforms. In other words, 
when the user swipes the card, UnionPay will make a 
judgment on the card to determine whether it is his 
behavior and whether it has been stolen. At the moment 
when a user swipes a card, for UnionPay, follow-up 
judgment should be made to the data. For example, when 
a consumer swipes a card in New York, there will be about 
20 feature vector data, which will be transmitted to 
Shanghai, China, including a series of data information, 
such as card number and consumption amount, which will 
be transmitted to the platform. For UnionPay, real-time 
calculation should be carried out for the statistical 
indicators of consumers. So there are a lot of statistical 
indicators, such as for the vast number of consumers, they 
shall mean the consumption, based on different occasions, 
the corresponding consumption variance, should calculate 
dozens of statistical indicators, and users, years of sales 
data, after the effective statistical indicators, according to 
the model formulated more than one thousand rules, to 
judge by the rules. 
One uncomplicated rule, for example, is that the last time 
a customer made a purchase in Shanghai and this time a 
purchase in New York, only six hours apart, could tell that 
something was wrong with the customer's card. This data 
should be determined by thousands of rules, and it should 
be supported in real time. Specifically, 50, 000 brushes per 
second, 20 milliseconds, and analytics are needed. Now, 
for an enterprise, with the help of key technologies related 
to flow cube, the purpose of business monitoring has been 
achieved, and the loss of hundreds of millions of yuan can 
be reduced in one year [4]. At present, when swiping a 
card, from swiping a card to small ticket generation, in the 
background through the core technology of flow cube, 
with 13 milliseconds to 17 milliseconds real-time analysis 
of this swipe card, there is no series of risks, such as card 
theft and fraud. 
5.2 Application in the banking field 
In the bank, whether real-time transaction or account 
delivery business, each transaction request should be 
judged to determine whether it is a normal transaction or 
a fraudulent demand, and the data should be formed in real 
time. In addition, in the second batch business, it should 
be based on data calculation and index generation capacity, 
and it is quite fast. For financial customers, the behavior 
tracking is taken as an example. For their behavior 
indicators, a complete portrait is generated by the effective 
integration of dimension and time through the 
multidimensional information composition of users, such 
as the actual state, transaction environment and behavior 
of customers. Combined with such indicators, the relevant 
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content of financial customers can be controlled under a 
series of business scenarios, such as their credibility and 
transaction purpose, including real-time credit granting 
and anti-fraud, etc. For most business scenarios, intent 
should be further judged based on a single action and 
disposed of in a short period of time. In terms of timeliness, 
business scenarios have strict requirements, which is fully 
reflected in the financial industry. As businesses are 
relatively complex, how to calculate complex indicators in 
a short time is a critical factor for real-time business 
scenarios [5]. 
5.3 Application in the field of securities 
In the context of the mobile Internet era, big data still 
needs continuous development. In the industry, data 
warehouse is often combined to further carry out 
quantitative analysis and application of the situation. In 
fact, the computing power is not very strong, and the delay 
is high, often only can reach the T-1 index, which is 
difficult to support real-time analysis and calculation. 
Later with large data processing of continuous 
improvement, some brokers gradually combined with 
open source framework of big data, to implement the 
quantitative application, but still has a series of challenges, 
such as the development of the high cost of maintenance 
required, high delay, not easy to achieve complex index, 
performance is relatively low, the processing ability is not 
strong, etc., for securities business intelligence, it is 
difficult to support its sustainable development. 
Nowadays, with the continuous progress of a series of 
advanced technologies, such as big data, the competition 
in the securities industry is more fierce. The development 
of the industry needs to face two challenges, namely 
business and technology transformation. Whether it is 
quantitative analysis or intelligent investment consulting, 
it will further test the technology application of securities 
firms, and then form the ability of financial productivity. 
However, for its supporting technology platform, because 
it is difficult to achieve better flow computing processing, 
for most of the market quantitative indicators, can only 
stay on paper, even if some indicators can be achieved, the 
operation efficiency is not very ideal. Such as index in 
terms of computing power, within the scope of the 
millisecond, aiming at a series of complex index, 
computing and early warning system are finished at the 
same time, support a complex series of countermeasure 
signal, based on this, can provide investors with more 
ideal service, to ensure high performance at the same time, 
also can achieve low latency. For example, based on the 
time-sharing chip index, with the help of the patented 
flowcube technology, which is derived from Bang Sheng 
Technology, real-time computing analysis can be achieved 
with a series of advantages, namely, high performance and 
ultra-low latency. For securities intelligence, it belongs to 
a long-term, continuous innovation process. From the 

overall analysis, through intelligent service, can create 
better experience, can play a more critical value, belongs 
to the development trend of securities industry. 
6. TIME SERIES BIG DATA TECHNOLOGY HAS 
GREAT POTENTIAL 
In a word, real-time calculation of time-series big data is 
quite critical. For data-driven, it is driven with time. In 
addition to historical data, real-time data should also be 
taken into full consideration. On the other hand, the real-
time intelligent system, which is fully integrated into the 
application scenario, can help to make a more ideal model. 
Based on batch big data, it can continuously learn new 
knowledge and summarize new experience [6]. When 
knowledge and experience are used, data value can be 
mined as much as possible on the basis of rational 
application of time series big data. Through intelligent 
services, better experience can be created and greater 
value can be played, which is in line with the development 
direction of intelligent finance. 
Meanwhile, the real-time analysis technology of time 
series big data is not limited to the financial field. The "in-
process" and "pre-event" modes should also be 
implemented in relevant fields, such as 
telecommunications and transportation, to further realize 
intelligent systems. This type of system has a series of 
functions, namely: perception function, discrimination 
function and decision function, of course, these are 
dependent on the underlying processing platform support. 
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Abstract: Up to now, every industry in society is still 
threatened by network virus, which has a great impact on 
normal work and life. Network security has always been 
the focus of people's attention. If the level of network 
security is to be improved, it is an urgent problem to solve. 
Therefore, based on the network security level protection 
system, this paper discusses the concrete methods of 
digital campus network security construction. 
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1.INTRODUCTION 
With the rapid development of network information 
technology, the Internet is everywhere in People's Daily 
work and life. Colleges and universities are the main 
position for cultivating high quality and highly educated 
professional talents for the country. In recent years, digital 
campus construction has been vigorously promoted, and a 
network system integrating computing technology and 
cloud computing technology has gradually formed, which 
provides great convenience for teaching tasks, scientific 
research and student management in colleges and 
universities [1]. However, network virus is still a problem 
that can not be ignored, hidden around the world and ready 
to launch, so that university network security is facing a 
severe challenge. Especially at present, the interface 
standards of many colleges and universities in China tend 
to be the same, once the virus invasion will cause serious 
consequences. To this end, The State Council launched the 
"network security level protection system", for colleges 
and universities to carry out campus network security 
construction to provide the relevant legal support and 
theoretical basis. Therefore, based on the network security 
level protection system, this paper discusses the concrete 
methods of digital campus network security construction. 
2. THE SPECIFIC CONTENT OF THE 
HIERARCHICAL NETWORK SECURITY 
PROTECTION SYSTEM 
The network security hierarchical protection system 
divides the information system into five levels according 
to the importance of the information system and the harm 
caused by the damage, among which one means the lowest 
and five means the most serious. Level 1: cause harm to 
the public, legal persons and organizations, without 
affecting national security and social interests. Level 2: 
causes harm to the public, legal persons, organizations and 
social interests, but does not affect national security. Level 
3: Serious harm to the public, legal persons, organizations 
and social interests, and threat to national security. Level 

4: Cause serious harm to the public, legal persons, 
organizations and social interests, and serious threat to 
national security. Level 5: direct damage to national 
security [2]. 
3. CONSTRUCTION METHOD OF DIGITAL CAMPUS 
NETWORK SECURITY BASED ON HIERARCHICAL 
PROTECTION 
The daily work of universities needs to be responsible for 
a number of scientific research tasks, some of which may 
involve state secrets, so the construction of university 
campus network security is classified into three levels, 
based on which specific methods are formulated. 
3.1 Network Security 
The network is the basis for the stable operation of the 
university campus information system. When viruses 
invade, the campus information system will be seriously 
damaged. Therefore, it is necessary to take network 
security measures [3]. At present, campus network is 
mainly composed of network outlet, server, network 
management and personal terminal access, etc., which 
needs to formulate corresponding protection system 
according to the difference of each functional area. For the 
network egress and server, the corresponding network 
firewall, intrusion detection and alarm system can be set 
to play the role of protection. At present, the virus forms 
are various, and the concealment is higher, which puts 
forward higher requirements for the protection ability of 
network firewall. Set the firewall in the campus 
information system boundary, and use with intrusion 
detection and alarm system, can further improve the 
protection effect, reduce the virus intrusion. When setting 
up the firewall and intrusion detection and alarm system, 
it is necessary to include the latest network virus types, 
especially to classify the attack means such as brute force 
cracking and script attack in detail, so that the system can 
detect and warn the management personnel at the initial 
stage of network attack. The virus database needs to be 
updated every month to cover the latest viruses. In case of 
frequent network attacks, the update cycle needs to be 
shortened to minimize the risk of virus invasion. The 
security audit system records users' access behaviors and 
backs them up for playback. By recording the access 
behavior and making statistics by software, managers can 
review the access behavior and set the corresponding 
access permission for different users. In addition, the log 
server is also an important part of network security, the log 
server collects a large amount of information content, 
including the server, firewall, workstation and various 
software activity information and trace. Regular analysis 
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of log content can help the public security personnel audit 
the user behavior of campus information system, grasp the 
actual situation of network attack, crack down on the 
network attack behavior of bad elements, provide direct 
evidence for the determination of criminal network attack 
behavior, and provide a safe and clean environment for the 
campus information system. 
3.2 System Security 
When the information system is attacked by network, the 
system will be paralyzed, and the important information 
data will face the risk of being stolen and damaged. The 
protection needs to be carried out from the following 
aspects. First of all, because there are a large number of 
users in the campus information system, each user has 
different network access purposes. Therefore, based on 
this situation, the administrator can delimit the access 
permission and set the corresponding password based on 
different user identities. The network logs are 
automatically audited by the audit system when the 
containment protocol is connected to the system server. 
Second, for the best protection, managers need to update 
their systems at regular intervals, especially as soon as 
new patches and scripts are released by vendors. 
Combined with the actual needs of university information 
system, selectively open part of the service port, for the 
less used or unnecessary service port temporarily closed, 
fundamentally resist network attacks. Finally, in the 
control of access rights, on the one hand, it is necessary to 
supervise the external malicious access behavior, on the 
other hand, it is also necessary to monitor the internal 
malicious access behavior in real time, using the server 
port, Internet protocol address and other means to control, 
adding malicious access user address information in the 
blacklist. 
3.3 Data Security 
University is an important place to carry out national 
scientific research tasks. Related scientific research 
projects are directly related to national security and social 
public interests, so the data security of campus 
information system is extremely important. In the campus 
information system, the important information and data 
need to be encrypted, and only the users who have access 
permission or password can access it. Users who lack 

access rights are directly refused to log in to prevent 
information leakage. The information system is also 
exposed to the risk of virus invasion during data 
transmission. Therefore, the security of the encryption 
algorithm needs to be improved and sensitive information 
and data need to be highly encrypted. The value of 
information related to scientific research projects is high, 
so information system managers also need to be equipped 
with a separate IP. In addition, the campus information 
system in the face of natural disasters or equipment 
damage and other factors can not shelter to stop work, 
which requires the information system with a 
corresponding backup mechanism, when there is an 
accident backup system automatically activated, and all 
information data complete backup. 
4. CONCLUSION 
To sum up, the current network virus intrusion is more and 
more serious, and the network virus also presents more 
and more "intelligent" phenomenon. Because universities 
shoulder many national scientific research projects and are 
related to national security and social interests, they are 
the key targets of cyber attacks, which puts forward higher 
requirements for the construction of network security in 
universities. Based on China's existing network security 
hierarchy, network security construction from three 
dimensions of system security, network security and data 
security can provide a good guarantee for digital campus 
network security. 
 
REFERENCE 
[1] Qin Lina. Research on Campus Network Security 
Construction Based on Hierarchical Protection [J]. 
Computer Knowledge and Technology: Academic Edition, 
2019(5):54-55. 
[2] Zhou Dayong. Campus Network Security Planning 
and Design Scheme Based on Hierarchical Protection [J]. 
Fujian Computer, 2019, 35(3):126-128. 
[3] Duan Zhongxiang. Research on data Security of 
intelligent Campus Network under the background of 
"hierarchical protection" [J]. Network Security 
Technology and Application, 2020, (9):91-93. 
 
 

 
 
  



242  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 

Research On Conflict Handling Algorithm Of 
Multi-Source Information Fusion In Internet Of 

Things 
 
Jie Li1, Hongbing Hu1, Zhong Li1, Gang Chen1, Zegui Ying2 

1State Grid Ziyang Electric Power Company, Ziyang, Sichuan 641300, China; 
2State Grid Sichuan technological Training Center, Chengdu, Sichuan 610072, China 
 
Abstract: In the era of big data, the channels of 
information sources are constantly enriched, and the 
realization of multi-source information fusion in the field 
of information application has become an inevitable trend. 
Based on this, this paper will start from the perspective of 
solving the conflict of multi-source information fusion 
under the Internet of Things, and study the conflict 
processing algorithm of multi-source information fusion. 
This paper will first outline the information fusion conflict, 
and then discuss the multi-source information fusion 
conflict processing algorithms under different 
circumstances, hoping to provide reference for relevant 
staff. 
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1.INTRODUCTION 
The emergence of the Internet of Things has realized the 
interconnection of everything and effectively expanded 
the sources of data and information. In this case, people 
can refer to multi-source information when solving 
problems, and the quality and efficiency of conflict 
resolution will be effectively improved under the 
background of multi-source information fusion. Of course, 
in order to improve the efficiency of conflict information 
processing, relevant staff has carried out effective design 
and research on the multi-source information fusion 
conflict processing algorithm under the Internet of Things. 
2. OVERVIEW OF MULTI-SOURCE INFORMATION 
FUSION CONFLICT PROCESSING 
Differences are very likely to occur between information 
from different sources, which is the root cause of 
information conflicts. Therefore, attention must be paid to 
the difference of information from multiple sources when 
dealing with conflicts [1]. In the context of multi-source 
information fusion, the types of conflict problems are 
increasing, and the conflict treatment of multi-source 
information fusion has also been widely concerned by 
people. At present, D-S theory (Dempster - Sharer theory) 
is the most common theory in the conflict processing of 
multi-source information fusion. The so-called conflict 
problem is that in the process of multi-source information 
fusion, when evidence combination cannot effectively 
deal with two focal elements BPA (basic probability 
assignment) whose intersection is empty, the combination 
result is inconsistent with intuition. In the field of multi-
source information fusion, the causes of conflicts are very 
diverse, such as inaccurate multi-source information and 

the emergence of conflicting evidence. The number of 
fusion information sources increases, and the conflict 
coefficient m (φ) appears. Conflicts of multi-source 
information fusion under the Internet of Things can be 
mainly divided into three types :(1) general conflict 
problems, most of which are serious contradictions in the 
basic probability assignment of evidence, and reasonable 
results cannot be obtained after fusion; (2) One-vote veto 
problem, in which a single evidence cannot be completely 
consistent with other evidence, and there is a one-vote 
veto situation after combination; (3) the robustness 
problem. At this time, the small change of the basic 
probability assignment function will cause the sharp 
change of the combination result. 
3. DESIGN OF MULTI-SOURCE INFORMATION 
FUSION CONFLICT PROCESSING ALGORITHM 
In order to carry out the multi-source information fusion 
conflict processing effectively, the relevant staff should 
design the processing algorithm according to the conflict 
type. In the process of solving the conflict problem of 
multi-source information fusion, it is necessary to give full 
play to the value of conflict evidence, and make 
reasonable use of conflict evidence according to the actual 
conditions, so as to prepare for improving the quality of 
conflict processing. At this time, we should put forward 
the targeted algorithm according to the characteristics of 
different conflict problems and the actual needs. 
3.1 General conflict problems 
When dealing with the general conflict problem of multi-
source information fusion, multiple processing conditions 
need to be considered. Generally speaking, the relevant 
staff can design the conflict resolution algorithm from the 
perspective of reliable evidence and incomplete evidence. 
3.1.1 Reliable evidence 
Under this condition, the conflict of multi-source 
information fusion mainly comes from the imperfect 
recognition framework. At this point, once the unknown 
elements appear, it will lead to a general conflict in the 
process of multi-source information fusion. Based on this, 
the relevant staff can set the proposition set composed of 
unknown elements as the empty set φ, and then assign m 
(φ) to the empty set φ when dealing with conflicts, so as 
to effectively avoid the normalization situation. In this 
case, the multi-source information fusion conflict 
processing algorithm should be expressed based on the 
following formula: 
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m(φ)=m(φ) 
3.1.2 Evidence is not completely reliable 
Under the situation of multi-source information fusion, the 
information processing link is faced with many 
interference factors, and the reliability of information will 
be greatly reduced. If multi-source information is not 
completely reliable, then more specific algorithms must be 
applied when dealing with conflicts. For example, 
discount factor is introduced to measure the uncertainty of 
information, so as to reduce the risk of conflict handling 
caused by information unreliability. In practice, when the 
evidence is not completely reliable, the decision of multi-
source information fusion conflict can be made based on 
priority. For example, when the priority is known, 
information conflicts are processed according to the 
priority size. When the priority is unknown, the 
conjunctive operator and disjunctive operator are used to 
deal with information conflicts. 
3.2 One veto conflict issue 
If the uniform and reasonable distribution of conflicting 
evidence cannot be guaranteed, and the conflicting 
evidence can be distributed among all elements, then the 
basic probability assignment that supports the conflicting 
evidence is assigned to Ⓗ , and the one-vote conflict 
problem will appear. In this context, information 
availability depends on credibility, and credibility is 
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solving this problem, the relevant staff need to be based 
on the majority rule. 
3.3 Robust conflict problem 
In fact, whether the evidence focal element changes or not 
has a significant impact on the combination result. In short, 
when the change of the evidence focal element is small, 
the change of the combination result is relatively small. In 
this case, the combination rule can be considered to be 
robust. The purpose of studying such problems is to 

evaluate whether combinatorial rules are reliable, which is 
closely related to robustness, and at the same time, it can 
create favorable conditions for the improvement of D-S 
theory [2]. 
At present, dealing with the conflict factors is an effective 
way to solve the above problems. The solutions mainly 
include two kinds, as follows: First, abandoning the 
normalized processing method, foreign scholars 
constructed the transferable trust model based on the 
open-world hypothesis; Some other scholars put forward 
the average method after the study, and the use of these 
methods is conducive to the solution of the robustness 
problem. Secondly, the importance of different focal 
elements is studied, and on this basis, the combination rule 
method is obtained, and this method has the weighted 
property. At present, foreign scholars first define the 
absolute distribution function and put forward the 
weighted evidence combination method. Domestic 
scholars have also studied this issue and believe that the 
magnitude of evidence conflict can be represented by K, 
and the so-called K is mainly a contradictory factor. 
However, this factor cannot accurately explain whether 
the two propositions of evidence are contradictory. 
Conflict rates are defined as follows: 
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can reflect the degree of contradiction of the proposition. 

willλ As a basis, it can be right Dempster The Rubon 
scope of the rules and improvement methods is clarified. 
4.CONCLUSION 
To sum up, designers of multi-source information fusion 
conflict processing algorithms under the Internet of 
Things need to clarify the main reasons for information 
conflicts, and then design algorithms according to 
different requirements, so as to make preparations for 
effectively dealing with the conflict problems under the 
multi-source information fusion. In this process, the 
relevant staff should focus on the combination of 
conflicting evidence to improve the effectiveness of 
algorithm design. 
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Abstract: With the continuous development and 
construction of our country, now people have been 
initially met in the material life, but the demand for natural 
gas has also been improved for the development and 
operation of life and various industries in society. So gas 
system rapidly since appeared in the process of 
continuously upgrading an enlarged scale, but that as a 
kind of continuity and high investment project, must 
strengthen cost control, the construction of many 
technologies are involved, but build natural gathering pipe 
network and optimize the present stage has become the 
main task of the related workers to uphold. This paper 
discusses the development history of the natural gas 
gathering and transportation network, the overview of the 
natural gas gathering and transportation network, the 
principle of the optimization design of the natural gas 
gathering and transportation network, the development 
trend of the natural gas gathering and transportation 
network and the optimization thinking of the natural gas 
gathering and transportation network, and puts forward 
some personal opinions. 
Key words: Natural Gas; Gathering And Transportation 
Network; Optimize 
 
1. INTRODUCTION 
The prosperity of modern economy cannot be separated 
from the efforts of the people and the government at all 
levels in our country. On the basis of the increasing 
demand for energy from all aspects, the gathering and 
transportation pipe network, as an important carrier of 
energy transmission, also plays an obvious role in the 
transportation of natural gas. However, the natural gas 
gathering and transportation system has certain 
particularity. How to minimize the cost, ensure the quality 
and improve the economic benefits in the process of 
construction is a problem that the relevant construction 
departments need to carefully consider. The establishment 
and optimization and innovation of natural gas gathering 
and transportation pipeline network can not only solve the 
above-mentioned problems, but also further promote the 
development of related industries. Therefore, it is 
necessary to study the optimization design of natural gas 
gathering and transportation pipeline network. 
2. DEVELOPMENT HISTORY OF NATURAL GAS 
GATHERING AND TRANSPORTATION PIPELINE 
NETWORK 
Since the 60 s of the last century, the world natural gas 
industry development speed quickly, the main means of 
transportation is through pipelines, and it also has one 
hundred years of development history, until now, many 

western developed countries in the transportation of crude 
oil is also rely on the gathering tube, because it in the 
transport of extreme distance can improve the speed and 
efficiency, And gas pipelines have become widespread. At 
present, the world's longest oil and gas pipeline has 
reached more than 2 million kilometers, and natural gas 
contains more than 1.4 million. According to the analysis, 
the United States and the former Soviet Union are 
currently the world's largest consumers of gasoline and 
natural gas, so the construction of oil and gas pipelines is 
relatively large. In the 1970s and 1980s, it was the peak of 
natural gas pipeline construction. Up to now, one-third of 
the natural gas pipeline was built at that time, such as the 
six-line transmission system from the Soviet Union to 
central and western Europe, and the Alaskan highway 
transmission system built by the United States and Canada, 
etc. Since the 1990s, although the speed of natural gas 
pipeline construction has slowed down, related projects 
have already existed. In fact, the 20th century was the 
period when China was short of gasoline and natural gas 
resources. It took 50 years of efforts to change this, and a 
large number of resources were discovered in China 
successively. In the 21st century, China has initially 
realized its prosperity. During this period, the west-east 
gas transmission project was carried out. By 2015, the 
established gas transmission pipeline has reached more 
than 12, 000 km, and the trunk line has reached more than 
23, 000 km. Later, the project of Sichuan gas transmission 
to the east was also carried out in the relevant cities. The 
cities with natural gas storage could also provide it to other 
places smoothly. Many fuel oil industries also realized the 
conversion of natural gas, and the natural gas gathering 
and transportation pipe network in the city also played a 
huge role in the continuous optimization process [1]. 
3. OVERVIEW OF NATURAL GAS GATHERING 
AND TRANSPORTATION PIPELINE NETWORK 
At present, the main types of natural gas gathering and 
transportation pipeline network used in China are 
multistage gathering and transportation process made of 
radial, branch and ring concentrated combination. In this 
process, the radioactive pipeline network was constructed 
according to the corresponding standards and procedures. 
Gas Wells were planned into a group at different Cha, and 
gas collecting stations were also put in at different Cha. 
When the natural gas is collected by the well, it is 
collected by the gas gathering line to the gas gathering 
station, which is then transported to the main station 
through a number of trunk lines. Natural gas technology 
network is mainly connected through the combination of 
arcs and nodes, and each structure in the network can be 



International Journal of Computational and Engineering Vol.6 No.3 2021  245 

ACADEMIC PUBLISHING HOUSE 

connected and then realize some functions. There is also a 
finite topology between networks. After each combination 
is optimized, each child node is dispersed and then 
adjusted, so that the most basic pipe network can be 
realized [2]. It can be seen from these that the optimization 
of natural gas gathering and transportation pipeline 
network involves economic and technological aspects, 
among which it is very obvious that the initial cost is 
relatively large, the later profit is high, the overall cost is 
not high, and it is more dependent on technology. The 
optimization of the natural gas pipe network system is also 
related to the topology structure, and the innovation and 
improvement of the system can also further determine the 
development goal by adhering to the optimal principle. 
Analyzing from the current development status quo, 
China's economy has realized prosperity, and the demand 
for energy in various sectors of society and people's life is 
increasing continuously, so is natural gas as an important 
resource. For example, the annulus pipe network formed 
by the combination of Sichuan and Guizhou and the 
radioactive pipe network in Shaanxi-Gansu-Ningxia can 
meet the current social development and people's needs 
after the completion of construction, and at the same time 
have a driving effect on the development and construction 
of the national economy [3]. 
4. PRINCIPLES FOR OPTIMAL DESIGN OF 
NATURAL GAS GATHERING AND 
TRANSPORTATION PIPELINE NETWORK 
The optimization design principle of natural gas gathering 
and transportation pipeline network needs to be 
considered from the perspective of economy and cost, and 
the core is to reduce cost, improve revenue, and ensure 
quality and operation stability [4]. Here, the principle of 
minimum economic cost input refers to the need to ensure 
savings in costs, pay attention to input control in the early 
construction, and choose the most economical way and 
method from the best. Gas gathering system in investing 
mainly in construction, the pipe construction cost such as 
heat, electricity, combined, in order to further guarantee 
the cost minimization, gas gathering pipe network optimal 
design process, should put these costs in the sum 
calculated, and then divided into different direction 
analysis how to save, to maximize the control of the 
gathering pipe network construction cost and operation 
cost. On the basis of the principle of stability, it is 
necessary to repeatedly study and test some green and 
environmental protection technologies from the 
optimization design of natural gas gathering and 
transportation pipeline network, so that they can be 
included in the design and put into the project after they 
are determined to reduce the cost. Specifically, for the 
optimization design standard of the natural gas gathering 
and transportation pipe network, the most optimized 
scheme should be found. Under the condition of not 
changing the principle, the pressure, temperature and 
other technological processes of the gathering and 
transportation pipe network can be optimized. In addition, 
the optimization design of natural Anqi gathering and 
transportation pipe network cannot be separated from the 
overall demand of the project. As cost saving and capital 

are secondary, its reliability and stability cannot be 
changed. Only under the constraints of these factors can 
optimization achieve the best effect [5]. 
5. THE DEVELOPMENT TREND OF NATURAL GAS 
PIPELINE 
The development trend of natural gas pipeline network 
includes five aspects: the first is long-distance pipeline 
transmission. This transmission technology is developed 
because there is a long distance between the origin of 
natural gas and the living time of users. In order to solve 
the contradiction in distance, long-distance transmission 
technology is developed. Just as the desert weather in 
northwest China cannot support natural gas transmission, 
the demand for natural gas in Jiangsu, Zhejiang and 
Shanghai is relatively high, so this transmission 
technology can solve the problem of long distance to some 
extent. For example, the west-east gas pipeline is the 
legendary representative of long-distance pipelines [6]. Is 
the second big diameter pipeline transport, from the 
economic low cost as a starting point, large diameter 
pipeline transportation on his investment while said need 
a certain amount of cost and management cost, but from 
the overall economic benefit analysis of the large number 
of resources for transmission, this will save the high cost, 
and better than those of the small diameter pipeline 
transport economy. The third is the structure optimization 
of the gathering and transportation pipe network. 
Generally speaking, whether the structure of the gathering 
and transportation pipe network is reasonable will also 
represent the technical level of this aspect. Natural gas as 
a kind of worldwide have demand energy market share is 
high, regardless of the use of the exploitation of mining 
and sell under the premise of only ensure transportation 
reflected the scientific rationality of value, the structure of 
the gathering pipeline network as long as the validity of 
the guarantee it will not appear any quality problem, it can 
ensure the sustainable development of natural gas market 
of our country. The fourth is the application of new 
materials. Using high-strength alloy materials to lay the 
pipe network can reduce the overall thickness of the pipe 
wall, so that the resources invested in the construction can 
be further reduced so as to achieve the effect of reducing 
costs. For example, the use of X70 pipeline material can 
reduce the cost of about 10% compared with other 
materials. The research and development of this high-
strength material further promotes the technical 
development of the gathering and transportation pipeline 
network in various countries. The fifth is automatic 
management. In the research and innovation of science 
and technology in our country, with the increase of the 
length of the gathering and transportation pipe network, 
its quantity is also increasing. If the use of manual 
management, it is bound to invest a lot of manpower and 
material resources and funds, and the quality and 
efficiency of management can not be guaranteed. 
Combined with some new computer automation 
intelligent systems, the SCADA system developed can 
reduce the operation risk of the pipe network with the help 
of big data detection technology, and improve the 
management efficiency and quality on the basis of 
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ensuring his safety. 
6. PATH ANALYSIS OF NATURAL GAS PIPELINE 
NETWORK OPTIMIZATION 
First, the core of the optimization of natural gas gathering 
and transportation pipeline network is to innovate and 
improve the overall layout and penetration process and 
details. The layout of the pipeline network involves the 
location selection of gas collecting stations and the 
topology of the pipeline network. The optimization of 
process parameters includes a series of parameters such as 
pipe diameter, wall thickness and insulation layer 
thickness, and there are two forms of pipe network 
optimization: classification and whole. In this period, 
hierarchical optimization refers to the topological 
structure of the pipe network, which improves the 
optimization effect of process parameters based on the 
connection between various pipes. Because the 
optimization of process parameters cannot be determined 
during the design and construction of the pipe network, 
and the cost and distance cannot be known before the 
completion of the project, the relevant technical personnel 
need to make predictions from the principle of short 
distance, so as to further analyze how to reduce the input 
of resources and costs. Overall optimization refers to 
optimizing the process parameters when the topology of 
the pipe network is determined, and reducing the pipe 
diameter and wall thickness through materials. In the 
process of optimization of natural gas gathering and 
transportation pipeline network through comprehensive 
analysis, compared with hierarchical optimization, the 
overall optimization is more scientific and reasonable, 
saves cost and resource investment, and speeds up 
transportation speed. However, some large scale natural 
gas pipeline networks need to be optimized by grading 
because of their complex structure. On the whole, the 
structure of pipe network can be generally divided into 
three categories: annular pipe network, tree-shaped pipe 
network and star pipe network. According to different 
structures, designers should consider comprehensively in 
the process of optimization design, so as not to be careless 
or negligent [7]. 
Second, the internal gathering and transportation process 
of the gas field must be combined with the differences 
existing in geological and geographical conditions, which 
can be divided into single-well gathering and 
transportation process and multi-well gathering and 
transportation process. In order to reduce management 
costs and improve production efficiency, the gas Wells are 
usually divided into different groups. After collecting the 
gas from each group of Wells, the gas can be treated 
scientifically before it can be transferred out. During this 
period, each gas well team will be affected by 
geographical conditions and scale effects, etc., and it is 
found from experience and investigation that usually 6~10 
Wells will produce the highest, 11~16 Wells will produce 
the lowest, and 20 Wells can be controlled at most. The 
direction of gas field gathering and transportation system 
optimization is mainly how to save investment at the 
wellhead. At present, in China, the optimization of well 
group refers to the application of well type and gathering 

and transportation radius, without taking into account the 
volume and scale of gas collecting station. 
Third, the location and layout of the field station should 
be optimized with scientific rationality, which is the key 
point to reduce gathering and transportation costs and 
improve economic benefits. Therefore, the layout of the 
station must be taken into account in the optimization of 
the gathering and transportation network. During the 
operation of gas field gathering and transportation system, 
the number and location of gas gathering stations should 
be considered, because the number of gas gathering and 
transportation stations can affect the overall cost and 
investment of natural gas gathering and transportation 
pipeline, and the layout will also have a corresponding 
impact on the structure of the whole gas field gathering 
and transportation pipeline network. Generally, the input 
of main line is relatively large, even reaching tens of 
thousands of yuan per square meter, so the selection of gas 
station site must be carefully considered. 
Fourthly, theoretical knowledge and design drawings must 
be considered as the starting point in the process of layout 
optimization of the traditional gas gathering station 
pipeline network. What should be optimized is the 
connection of the gas gathering network and the address 
selection of the central gas gathering station. The 
connection aspect should scientifically use the way of 
vertex weighting, calculate the sum of the smallest length, 
and then produce the smallest number and length. 
Although the address selection of the central gas 
collecting station needs to consider many problems, the 
ultimate purpose is to maximize the flow of the pipeline 
network and prevent unnecessary cost input caused by the 
increase of the length of the pipeline network. It is 
necessary to properly adjust the connection point after the 
gas of the gas collecting station enters the gas collecting 
trunk line, when the length of the whole line is the shortest 
in the pipeline network layout. 
Fifthly, in the optimization of the natural gas gathering and 
transportation pipeline network, the material of the 
pipeline is an indispensable part to be considered. The 
material must conform to the geological and climatic 
conditions in the region to ensure that it will not be 
affected in the environment such as temperature and 
humidity. Considering the material toughness pipelines, 
the wall thickness of pipeline of natural gas can be process 
calculation, if the data is the minimum wall thickness is 
less than the overall thickness, marked the needs to 
improve the pipe quality, for the size of the pipe welding 
technology between whether it should be focused on, 
generally do not use spiral seam submerged arc welding 
or high-frequency resistance welding steel pipe, Attention 
should also be paid to the combination of the various 
pipelines in the gathering and transportation network to 
ensure that the gas can flow well and be transferred 
smoothly during this period. In addition, the development 
of science and technology can also establish a model for 
the gathering and transportation pipeline network through 
the model solution method and calculation method, which 
is conducive to the analysis of technicians from the 
perspective of the whole, and has a promoting effect on 
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optimization, such as ant colony calculation method, Wolf 
pack calculation method and particle calculation method. 
Ant colony computing method is superior in parameter 
solving, while particle computing method has the 
advantage of calculating the time period of solution and 
dynamically adjusting all aspects of the system parameters. 
However, they also have certain limitations, which should 
be carefully considered by designers to ensure the 
feasibility of the optimization scheme [8]. 
7. CONCLUSION: 
To sum up, China's social demand for natural gas has been 
on the rise. Natural gas gathering pipe network has 
received extensive attention of the social people from all 
walks of life, it is necessary to further optimize the design, 
it ensure the optimization into minimum cost and 
maximum economic benefit, improve the quality of the 
gathering pipe network using efficiency and life span, so 
as to ensure gathering pipe network system stability, and 
to the transportation of natural gas industry in our country 
and the social sustainable development to lay a good 
bedding. 
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Abstract: The development of science and technology has 
led to the progress of the medical industry. As an imaging 
technology, ultrasound image has been widely used in 
clinical medicine because of its low price and simple 
usage. In this paper, through the analysis of BP neural 
network, combined with the actual medical ultrasound 
image denoising put forward personal point of view, 
hoping to provide reference for people who pay attention 
to the use of BP neural network in medical image 
denoising. 
Key words: BP neural network; Ultrasound image; Noise 
suppression 
 
1.INTRODUCTION 
Although the ultrasonic image has certain advantages in 
use, because of the imaging equipment, principle and 
other problems, it will inevitably produce noise and 
distortion in the image, which will affect the doctor's 
diagnosis effect. Combined with the nonlinear mapping in 
BP neural network, it can complete the noise reduction of 
ultrasonic image and ensure the medical effect. Therefore, 
it is necessary to study the BP neural network denoising 
in medical ultrasound image. 
2. BP neural network analysis 
Since the concept of BP (back propagation) neural 
network was put forward in 1986, it has been the focus of 
scientists all over the world. BP neural network is a kind 
of multilayer feedforward neural network which can be 
trained with error back propagation algorithm. It has a 
wide range of applications and can play an important role 
in many industries. 
2.1 Development background 
During the development of artificial neural network, MLP 
network has played a very important role. It was once 
thought that MLP can be used as an artificial neural 
network model, so it set off a wave of research and 
analysis of neural network. Single layer perceptual 
network belongs to the early generation of neural network, 
which has the advantages of clear model and simple 
structure in the process of use. However, with the gradual 
deepening of relevant research, the shortcomings of single 
layer perceptual network have been found, that is, when 
facing nonlinear problems, it is unable to deal with it 
effectively. Even if the action function is transformed into 
other more complex nonlinear functions, it is still difficult 
to solve the nonlinear problem, which also limits the use 
of neural network. In order to improve the effect of 
network classification and recognition and solve the 
nonlinear problem, it is necessary to add hidden layer in 

the output and input layer to construct multilayer 
feedforward network. Until the mid-1980s, many 
scientists independently discovered the error back-
propagation algorithm, namely BP method. The system 
solved the defects of traditional neural network, and the 
multilayer feedforward network corrected by BP 
algorithm is BP network. Because BP neural network has 
the ability of multi position function mapping and pattern 
classification, the range of problems that can be solved is 
expanded. From the essence, BP algorithm can use the 
square of error as the objective function, and use the 
gradient descent method to find the minimum value of the 
objective function. 
2.2 Basic principle 
Artificial neural network does not need to determine the 
mapping relationship between input and output in advance. 
Through training and learning, it can get the final result 
close to the expectation through the input value. Therefore, 
as an information processing system, the core function of 
artificial neural network is its algorithm. The algorithm of 
BP neural network is BP algorithm. The gradient search 
technology can minimize the error between the actual and 
expected output values of the network, so as to ensure the 
accuracy of the algorithm. The basic BP algorithm process 
can be divided into signal forward propagation and error 
back propagation, that is, the calculation of error output 
needs to be completed according to the direction from 
input to output, while the adjustment of weight and 
threshold is carried out in the opposite direction. During 
forward propagation, the signal can generate output signal 
through nonlinear transformation. If the actual and 
expected output do not match, it will be transferred to 
error back propagation, so as to adjust the weight of each 
unit and reduce the error. 
3. ANALYSIS OF MEDICAL ULTRASOUND IMAGE 
DENOISING TECHNOLOGY 
In the field of modern medicine, imaging technology is 
very rich. The advantages of X-ray, nuclear magnetic 
resonance and other technologies are different. The 
advantages of medical ultrasound image technology are 
very obvious, but the image resolution and noise 
interference problems will also have a great impact on 
clinical medicine. By suppressing and optimizing the 
speckle noise in the image, the quality of ultrasound image 
can be effectively improved. The traditional denoising 
technology is mainly based on filtering, but because the 
speckle noise of ultrasonic image belongs to 
multiplicative noise, it is easy to eliminate the noise and 
damage the image at the same time. Artificial neural 
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network can complete the imitation of human brain 
structure. The nonlinear mapping and associative memory 
of artificial neural network can solve many problems that 
can not be solved by traditional denoising methods, so as 
to ensure the denoising effect of ultrasound image. 
4. ANALYSIS OF SPOT NOISE 
Ultrasonic is a mechanical wave generated after physical 
and mechanical vibration. The frequency of medical use 
is generally 2.5-10mhz. Because the human body itself has 
very complex structural characteristics, all kinds of organs 
will cause ultrasonic attenuation, so it will cause the 
ultrasonic wave to appear mutual interference after 
receiving. The unstable spots in the image are spot noise. 
Combining with the principle of speckle noise, it is 
inevitable to determine the problem of speckle noise in 
ultrasonic images. Therefore, researchers need to study 
and analyze the distribution law of speckle noise. In 1990s, 
because its distribution characteristics conform to various 
modes, people have focused on it. The results show that 
when the scattered particles are enough and the 
distribution is uniform, it can be concluded that the 
speckle noise is in Rayleigh distribution, and the speckle 
noise can satisfy the multiplicative model t=un. Among 
them, t belongs to the noise image after n (noise) pollution, 
while u belongs to the original and pollution free image. 
In practice, because of the complexity and variability of 
human body, it is difficult to obey the Rayleigh 
distribution characteristics completely. Nakagami 
distribution characteristics which can describe the normal 
situation appear. When the speckle noise distribution 
characteristics of ultrasonic images are studied, Rayleigh 
and Nakagami distribution characteristics can basically 
meet most of the cases [1]. 
5. RESEARCH ON PROCESSING ALGORITHM OF 
BP NEURAL NETWORK 
Artificial neural network is formed by a large number of 
processing units which imitate human brain neurons. It 
can absorb knowledge from the outside world like human 
brain, and the absorbed knowledge can be stored and 
learned by itself. Up to now, there are hundreds of neural 
network models and learning algorithms, among which 
BP (back propagation) is the most widely used, BP neural 
network itself has a relatively perfect system and learning 
mechanism. By imitating human brain neurons, it can 
realize the learning of external things, and build a multi-
layer perceptron model. During this period, the forward 
and backward propagation and iterative learning of the 
input signal can be completed, so the network model has 
enough learning and prediction functions at the same time. 
In recent years, the development of BP neural network in 
pattern recognition, image processing and other fields has 
attracted people's attention, and in clinical medicine can 
also complete the auxiliary diagnosis and prediction 
analysis of some diseases. 
BP neural network is mainly composed of input layer, 
hidden layer and output layer. There are many hidden 
layers, and each hidden layer can contain multiple neurons 
connected with the previous level, but the neurons in the 
same level will not be connected. By taking x1, X2 ~ xn 
as input to the input layer, the connection weight wi 

between the input quantity and the hidden layer will 
appear the input quantity S1, S2 ~ SN of the input layer. 
These data can be used as the input quantity of the hidden 
layer and control the output value through the activation 
function in the neuron. The output value can be connected 
with the output layer to form the input quantity of the 
output layer, and then the final output y can be obtained 
under the action of the activation function. During the 
forward transfer, the final output y often has an error with 
the expected result. By defining the error as an error 
function and using the random gradient descent method, 
we can update the connection weights of different levels. 
In multiple iterations, we can make the output y as close 
as possible to the expected result. 
6. SIMULATION TEST AND RESULTS 
6.1 Index analysis 
In the objective evaluation of ultrasonic image, it can be 
accomplished by SNR and CNR. The quality of ultrasonic 
image can be effectively depicted by evaluation index. In 
order to understand the image quality improvement rate 
brought by different noise reduction methods, the signal-
to-noise ratio growth can also be used to increase the index, 
so as to reflect the change of signal-to-noise ratio before 
and after image processing [2]. 
6.2 Simulation test analysis 
In order to verify the effectiveness of speckle noise 
denoising, the physical body film image and human 
ultrasound image can be used for comprehensive 
experiments, and combined with filtering method to 
achieve noise reduction. To ensure the comparability of 
different algorithms, it is necessary to unify the size of 
smoothing window and the number of iterations. Through 
the analysis and comparison of the two groups of 
ultrasonic images, it can be found that the ultrasonic image 
filtered by BP neural network can not only ensure the 
smoothness of the noise area, but also not ignore the edge 
details. Combined with the experimental evaluation index, 
it can be concluded that the ultrasonic image processing 
effect of BP neural network is better under the 
precondition of consistent iteration times and smooth 
window, which also represents that BP neural network can 
play a better role in ultrasonic image denoising. In 
addition, in order to ensure the objectivity of the algorithm, 
the gray value of the section can be collected in a certain 
coordinate area of all the images including the original 
image, and the algorithm results are compared with the 
gray value changes to determine the edge features. 
Ultrasound image is one of the important technologies in 
clinical medicine. How to denoise the ultrasound image is 
the key to ensure the image quality, so we need to 
strengthen the exploration of various methods to complete 
the optimization of the ultrasound image. 
6.3 Experimental cases and results study 
6.3.1 Case analysis 
The method of speckle denoising mentioned in this paper 
is effective. Only by actual test can the real results meet 
the actual needs of medical field. Therefore, we use the 
ultrasonic physical film image and human liver ultrasound 
image as experimental materials to test, and combine the 
mean filter method Gaussian filtering and the denoising 
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method proposed in this paper are used to reduce noise for 
ultrasonic images respectively, so as to find out the real 
processing effect of three processing methods. Through 
the reasonable analysis and comparison of the final results 
of three kinds of denoising methods, the accuracy of the 
experiment can be effectively improved. Because of the 
different ways, in order to make the experimental 
algorithm comparable, we need to set the smooth window 
of the three algorithms to 9x9 and set the iteration times to 
20 times. The volume film image and the liver ultrasonic 
image used during the experiment are effective images 
read from a commercial digital ultrasonic scanner, It can 
guarantee the accuracy of the experiment to the maximum 
extent under reasonable conditions. Figure 1 is the 
physical membrane experiment diagram (a/b/c/d from left 
to right, a is the original picture, B and C are Gauss, mean 
filter and D is BP neural network). The liver ultrasound 
images (a/b/c/d from left to right) are shown in figures 2 
and 3. 

 
Figure 1 physical body film (ABCD) 

 
Fig. 2 ultrasound of liver (AB) 

 

Fig. 3 ultrasound of liver (CD) 
6.3.2 Experimental parameters 
During the experiment, the software version is 
matlab2016b, and the relevant parameters are as follows: 
BP neural network learning rate LR = 0.05, training times 
epoch = 1000, training target error is goal = 10-5, and 
trainlm function is used as the training algorithm. The 
number of network input layer, hidden layer and output 
layer nodes in the experiment is [81, 20, 1]. 
6.3.3 Analysis of experimental results 
By analyzing and comparing the results of (b), (c) and (d) 
of two groups of ultrasonic images in the experiment, it 
can be found that among the three different noise 
reduction methods, the results of the ultrasonic image 
denoised by BP neural network filter are obviously better 
than Gaussian filter and mean filter, which not only 
ensures the smoothness of the noise area during the noise 
reduction period, At the same time, the edge details are 
preserved. Combined with the experimental indexes in 
Table 1 (comparison of algorithm parameter setting and 
denoising effect), it can be found that under the 
precondition of consistent algorithm iteration times and 
smooth window, the SNR value and CNR value of BP 
neural network algorithm are significantly better than 
other algorithms in the use of medical ultrasound image, 
It can also be found that the efficiency of the proposed 
method is also higher than that of the other two algorithms, 
which means that the speckle noise suppression effect of 
the proposed algorithm is stronger. In order to improve the 
objectivity of the analysis of each algorithm and ensure 
the accuracy of the image edge feature processing of the 
three algorithms, we can choose to collect the gray value 
of the section in the same coordinate area of all the images 
containing the original image, Then, the gray value of the 
processed section is compared with the original image. 
After comparison, it can be found that the gray value 
change range of BP neural network is very small, basically 
consistent with the original image, and the gray value 
change range of the other two algorithms are greater than 
BP neural network, which also means that BP neural 
network can effectively retain the edge features of medical 
ultrasound image tissue region. Through comprehensive 
comparison, BP neural network can effectively reduce the 
noise of ultrasonic image in practical application, and 
preserve the edge features smoothly in the process of noise 
reduction. 

Table 1 Comparison of algorithm parameter setting and denoising effect 
Image Window size Iterations SNR CNR upSNR upCNR 
Physical body film image (a)   3850 3273   
(b) 9x9 20 11332 11041 194312 236418 
(c) 9x9 20 12061 11971 213534 265751 
(d) 9x9 20 19446 18971 405143 479962 
Ultrasound images of human liver (a)   7951 7573   
(b) 9x9 20 18094 17975 127579 137323 
(c) 9x9 20 23149 22856 191183 204823 
(d) 9x9 20 28356 27980 256494 267487 

In the field of medicine, medical ultrasound image can effectively reflect the actual situation of human tissue 
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structure, and assist doctors to complete human disease 
judgment in clinical medicine. By strengthening the 
speckle noise suppression of ultrasound image, the quality 
of ultrasound image can be greatly improved, and then 
provide important help for clinical medicine. By 
combining the nonlinear mapping effect of BP neural 
network, the speckle noise of ultrasonic image can be 
effectively removed. From the experimental results, it can 
also be found that BP neural network can effectively 
remove the speckle noise in the image, retain the edge 
features of the image, and improve the image quality. In 
order to further improve the practical value and accuracy 
of BP neural network, we should optimize its algorithm 
and parameters. Only in this way can we provide more 
help for ultrasonic image diagnosis in China. 
7. CONCLUSION 
In a word, in the rapid development of the medical field, 

the importance of ultrasound image is beyond doubt. 
Removing the speckle noise in the image by BP neural 
network can improve the image quality and provide 
convenience for clinical diagnosis. I believe that as more 
people understand the advantages of BP neural network, 
the quality of ultrasonic image will become better. 
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Abstract: In recent years, with the rapid development and 
widespread application of information technology and the 
Internet, promoting the development of computer network 
technology in today's society to mature, standardized 
development. In People's Daily life and work, make full 
use of the Internet technology to collect, organize and 
store the massive data produced by all walks of life, 
gradually replace the work of the labor force, and bring 
greater convenience to people's life and work. However, 
at present, due to the influence of computer network 
information technology itself and many factors outside, 
there are still big security problems, such as the storage of 
some related private data there are also big security risks. 
In this context, the use of cloud computing technology to 
strengthen and improve the problems existing in computer 
security storage, hoping to continuously improve the 
effect of computer security storage. 
Key Words: Cloud Computing Technology; Computer 
Security Storage; Application; Implementation Strategy 
 
1.INTRODUCTION 
In the application of modern information network 
technology at the present stage, the application of cloud 
computing technology makes the collection, sorting and 
storage functions of computers have been further 
improved. For a long time, the security problem in the 
computer network has been the focus of public attention. 
In today's intelligent era, the wide application of the 
Internet, including the safe storage problem, has become 
the focus of the development and application of computer 
technology [1]. This paper mainly focuses on the 
overview of cloud computing technology, computer 
security storage problems, the application of cloud 
computing technology in computer security storage and 
how to improve the effective implementation of computer 
security storage strategy and other issues are expounded 
and analyzed. 
2. OVERVIEW OF CLOUD COMPUTING 
TECHNOLOGY 
Cloud computing technology is a kind of distributed 
computing, which means to decompose the huge data 
computing processing program into countless small 
programs through the network "cloud", and then process 
and analyze these small programs through the system 
composed of several servers to get the results and return 
them to users [2]. Using cloud computing technology, we 
can complete the processing of massive data in a short 
time, so as to achieve a powerful network service. It 
mainly takes the Internet as the center, providing fast and 
secure cloud computing services and data storage on 

relevant websites, so that people around the world can use 
the huge computing resources and data centers on the 
network. 
3. COMPUTER SECURITY STORAGE PROBLEM 
At present, the security problem in the computer is 
affected by many factors, and the security problem is still 
more prominent. The commonly used storage of computer 
data is generally divided into two forms, one is to copy the 
relevant information through the U disk, and the other is 
to store the data information directly to the hard disk of 
the computer. No matter what kind of data information is 
stored, there are certain security problems. Under the 
operation of some illegal elements, it is easy to make the 
data exposed, stolen and lost. The main reason for the 
security problem is the lack of encryption technology in 
the application of computer network to data security 
management. Secondly is the lack of perfect security 
management system and security management data 
system in the application of computer network technology. 
4. THE APPLICATION OF CLOUD COMPUTING 
TECHNOLOGY IN COMPUTER SECURITY 
STORAGE 
The code of automatic verification and error correction is 
first set in the system when the retrievability proof 
algorithm is applied to the data query in cloud computing 
technology. When querying relevant data and information, 
first verify the data to the cloud to verify whether the 
verification of the data and information is safe, and 
provide an important basis for the judgment of the 
computer cloud. Once verified, the computer cloud is 
notified immediately and the corrupted data is repaired. 
The use of proof of redeemability can effectively verify 
the security problems of data in cloud computing, and at 
the same time, through timely repair, avoid the generation 
of bigger vulnerabilities. 
5. HOW TO IMPROVE THE EFFECTIVE 
IMPLEMENTATION STRATEGY OF COMPUTER 
SECURITY STORAGE EFFECT 
5.1 Strengthen the optimization of firewall equipment 
All the time, the firewall equipment is the computer 
system to resist the external virus and illegal malicious 
attack of the effective measures, can protect the computer 
network in a comprehensive security problems. Therefore, 
in the application of cloud computing technology, we 
should strengthen the continuous optimization of firewall 
equipment in the computer network system. First of all, 
firewall equipment should be set up the corresponding 
defense system, and then through cloud computing 
technology for computer security storage application to 
install the corresponding firewall equipment for double 
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protection. 
5.2 Improve the cloud computing data center information 
system 
Although the application of cloud computing technology 
has improved the problem of computer security storage to 
a certain extent, there are still some inevitable factors that 
bring about certain security problems in terms of the 
current application development. Therefore, it is required 
that in the application of cloud computing technology, a 
sound data center information system should be developed 
and the unified encryption management of the database in 
cloud computing should be carried out [3]. Once a security 
problem occurs, it can be dealt with in time at the first time, 
and the security problems in the application can be 
effectively recorded. 
5.3 Application of data backup technology 
The general common backup technology is to use the hard 
disk to store and backup the information data, but the hard 
disk data backup has certain defects, such as: hard disk 
damage and hard disk memory insufficient will cause the 
backup to stop. In this context, the application of data 
backup technology should be promoted, and the relevant 
data in the hard disk should be encrypted to avoid data loss 
due to the damage of the hard disk and other problems. 
6. THE DEVELOPMENT OF CLOUD COMPUTING 
TECHNOLOGY IN NETWORK SECURITY STORAGE 
6.1 Identification and authentication 
At this stage, in the Internet for data transmission 
applications and network login information interaction in 
the process of verification, most of the need to carry out 
identity authentication identification, because related to 
the exposure of personal information, must be confirmed 
to be my operation can be used. In the cloud computing 
technology of network storage process to strengthen the 
identification authentication, the use of multiple 
authentication methods for identity authentication. For 
example, the first face and password verification 
recognition, in the registration on the first to ensure the 
security of information face and password authentication 
recognition. Then carry out verification code and 
password verification, in order to ensure that the face 
password recognition and password verification code are 
correct at the same time to carry out the next operation. 
6.2 Complex data encryption 
In the application process of cloud computing technology, 
encryption is set to encrypt important private data of 
relevant users. The encryption methods mainly include 
ciphertext and secret key. Using ciphertext and secret key 
to encrypt disposal is currently the most commonly used 
encryption technology of cloud computing technology in 
computer storage [4]. There are two kinds of encryption 
methods, one is symmetric encryption technology and the 
other is asymmetric encryption technology. Because the 

corresponding keys are different and the security is also a 
big gap, both sides of symmetric encryption technology 
have the key, the security is lower and the decryption 
speed is faster. Asymmetry requires both parties to decrypt 
together, which has higher security and slower decryption 
speed. 
6.3 Backup and restore 
In the process of applying cloud computing technology, 
once the leakage of data information causes the loss of 
important information data, it will cause great losses to 
users. For example, when the server is maliciously 
attacked by criminals, it will cause the server to crash, and 
relevant important information will be damaged and 
leaked. The cloud computing technology is used to make 
the corresponding backup in the computer, and the 
technical recovery is carried out when the data is damaged 
or leaked, so as to realize the comprehensive protection 
and application of the data information. 
7. CONCLUSION 
To sum up, with the application of computer Internet cloud 
computing technology, there are many security problems 
in the process of computer safe storage. Therefore, it 
requires relevant staff to strengthen the application of 
preventive and protective measures for the problems in the 
application process, and enhance the important role of 
cloud computing technology in the computer security 
storage process. 
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Abstract: With the improvement of China's information 
technology level, relevant technicians have put forward 
more modern evaluation indicators in terms of lake 
ecological health, that is, judge its ecological situation 
through big data fusion technology, which can provide 
more professional and scientific lake ecological situation. 
Based on this, this paper analyzes the big data fusion 
technology, and carries out in-depth discussion and 
Research on the specific application of this technology in 
the lake ecological health evaluation system, for the 
reference of practitioners, in order to promote the effective 
solution of lake ecological problems. 
Keywords: Big Data Technology; Lake Ecological Health; 
Health Evaluation System 
 
1. INTRODUCTION 
In the overall ecological environment and structure, the 
ecology of lakes and rivers can play a very important key 
role in maintaining a certain health level. As the main 
element of water resources, lake ecology can play a very 
positive role in the whole water cycle. Therefore, ensuring 
lake ecological health can not only lay a stable foundation 
for China's drinking water safety, but also provide a good 
environment for the whole ecological structure. 
2. MAIN CONCEPTS OF BIG DATA FUSION 
TECHNOLOGY 
With the increasing level of network technology in China, 
the development of various computer platforms, big data, 
Internet of things and other elements has entered a new 
stage. Among them, big data fusion technology mainly 
refers to the centralized sorting and planning of various 
information and data resources, extracting key 
information, transmitting it through independent channels, 
and then transforming it into the final data information 
form through network communication technology. This 
method can provide scientific and professional technical 
support for technicians in a certain field, so as to judge and 
plan various engineering or environmental factors, find 
problems in this field at the first time, and deal with and 
solve them in time. At the initial stage of the development 
of big data technology, some technicians defined the 
technology as a relatively basic distributed processing 
architecture, updated and upgraded the original database 
integration mode, and set the computing function and 
storage function into two modules respectively, so as to 
effectively reduce the storage cost, and in the next period 
of time, Big data technology products continue to 
experience layering and refinement of functional modules, 
involving storage, analysis, management and other 
aspects. From the statistical data, there are hundreds of 

engineering projects related to big data technology [1]. 
3. SPECIFIC APPLICATION OF BIG DATA FUSION 
TECHNOLOGY IN COMPREHENSIVE 
ASSESSMENT OF LAKE ECOSYSTEM HEALTH 
In the lake ecosystem, lakes can provide very rich water 
support for people's life and production. There is no doubt 
about the importance of freshwater resources. At the same 
time, the stability of the lake ecological structure can 
provide strong support for the water source, river runoff 
and the ecological environment of the lake area, and then 
purify and regulate the ecosystem in the city through the 
water cycle to promote the ecological balance in the 
natural environment. At the present stage, the ecological 
structure and ecological health of lakes in China have not 
reached the due quality standards, and the overall health 
level is low. Therefore, technicians need to pay more 
attention to maintaining the ecological health of lakes, 
especially in the treatment of sewage discharge by 
chemical enterprises during production. In addition, in 
recent years, the aquaculture density of China's fisheries 
in the lake has become larger and larger, coupled with the 
reclamation of the land around the lake, resulting in the 
further compression of the lake ecological space, resulting 
in very adverse changes in the ecological structure inside 
the lake, which seriously threatens the ecological 
environment and the overall health of the ecological 
structure of the lake. In view of this situation, combined 
with big data fusion technology, the author puts forward 
the following specific methods that can promote the health 
of lake ecosystem. 
3.1 construction of index system 
In the development process of big data technology, the 
policy promotion speed related to big data fusion 
technology is generally slow. However, with the passage 
of time and the continuous development and research of 
information technology, the application scope of big data 
fusion technology is becoming more and more extensive. 
The construction of the index system can provide a very 
scientific quantitative evaluation basis for the lake 
ecosystem. According to the selection of evaluation 
indexes, the characteristics of the lake ecosystem and the 
actual management objectives can be analyzed. Among 
them, there are three types of index system. The first is the 
physicochemical index (water quality), which mainly 
presents the analysis of the impact of abiotic factors in the 
ecological structure on the environment; Secondly, 
ecological indicators, mainly analyze the ecological 
structure and its specific functions; Finally, the socio-
economic indicators refer to the impact analysis of human 
activities in the lake ecosystem health evaluation system. 
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3.2 weight of scientific planning index factors 
In terms of lake ecological health, under the integration of 
big data technology, combined with the application 
advantages of big data, it can comprehensively survey the 
overall health of Lake Engineering, and establish an 
efficient health evaluation model in combination with 
historical information and risk prediction of future 
development trend. During the application of this data 
technology, the ecological situation of the lake at the 
present stage, the elements that can affect the lake ecology 
and the degree of threat can be completely evaluated. 
Through the evaluation results, relevant technicians can 
formulate a solution plan to minimize the impact of risk 
on the lake ecology from a certain point of view, This 
modern data information technology belongs to active 
human intervention in ecological structure. With the 
application of big data fusion technology, the weight 
planning of various indicators is more scientific and 
professional, and the analysis results are more meaningful 
for reference. Index weight mainly refers to the impact of 
various characterization factors on lake ecological health 
in lake ecosystem, so index weight is the main factor to 
judge whether lake ecosystem reaches the corresponding 
health level. Among them, the weight determination 
methods are mainly divided into the following three ways: 
the first is the subjective weight determination method, the 
objective weight determination method, and the last is the 
subjective and objective combined weight determination 
method. 
3.3 participate in the standard formulation of health 
classification 
Under the application of big data fusion technology, lake 
ecological health standards are mainly comprehensively 
referenced through the main state of ecosystem health, and 
comprehensive standard factors are selected. In terms of 
section setting in reference state, technicians need to 
reasonably plan and design graded sections according to 
specifications and standards to ensure the functional 
balance of each section. The specific division standards 
include the following aspects. Technicians can divide 
according to the specific functions of the lake environment, 
and there will be great differences in the ecological 
management level and level of different lakes. The 

division according to this element can also play a 
corresponding role. Due to different types of lakes, there 
are great differences in various service objectives attached 
to their ecological functions, resulting in certain 
differences in the definition of health standards. At present, 
the unified evaluation standard for tiger skin ecosystem 
health has not been formulated, and the ecological 
situation of the region can be determined only by specific 
analysis in combination with the actual situation of the 
lake [2]. 
4. CONCLUSION 
In general, during the application of big data fusion 
technology, a professional evaluation system for lake 
ecological health can provide a comprehensive 
understanding of the lake ecological environment and the 
ecological status at this stage. During the operation of the 
lake ecological environment system health assessment 
system, the impact degree of the ecosystem can be clearly 
obtained, and according to the impact analysis report, 
technicians can formulate corresponding improvement 
measures to comprehensively improve the balance and 
stability of the lake ecological environment. 
ACKNOWLEDGMENTS 
Social development in Jiangsu Province -- supported by 
major science and technology demonstration projects 
[BE2018678]” Application and technology demonstration 
of big data fusion technology in protective development 
of Baima Lake”. 
Supported by Huai'an science and technology public 
service platform construction project HAP201909 
Construction of Huai'an digital agricultural industry 
science and technology public service platform. 
 
REFERENCE 
[1] Zhu long. Research on greenhouse environmental 
control strategy based on data fusion technology [D]. 
Tianjin Agricultural University, 2020. 
[2] Sun Mei. Analysis of multi-sensor data fusion 
technology for NB IOT environmental monitoring [J]. 
Leather production and environmental protection 
technology, 2020, 1 (07): 42-44. 
 

 
 
 
  



256  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 

Brief Introduction to Cloud Computing and Big 
Data Technology 

 
Xiaoxiao Chen, Wenhui Li  
Hunan University of Arts and Sciences, Changde 415000, China 
 
Abstract: With the emergence of cloud computing 
technology and the continuous improvement of 
computing power, the Internet ushered in the era of big 
data, affecting the development direction of all walks of 
life and internal management mode, the value of data has 
been greatly improved. This paper analyzes the 
characteristics and types of cloud computing and big data, 
so as to promote the integration and further development 
of cloud computing and big data technology. 
Key Words: Big Data; Big Data Technology 
 
1. THE CLOUD COMPUTING 
The rapid development of Computing technology, 
network and other information technologies, especially 
the technology and concept of Cloud Computing that 
emerged in recent years, has penetrated into various 
industries and brought huge benefits. As an emerging 
information service mode, cloud computing has triggered 
new technological changes and brought new IT service 
mode. At present, IT has become one of the most 
concerned topics in the FIELD of IT, and IT is also an 
important field that all walks of life are considering and 
investing in. Cloud computing can obtain required 
resources from configurable computing resource sharing 
pools anytime, anywhere, conveniently and on demand. 
Resources can be quickly provided and released, 
minimizing the workload of resource management or 
interaction with service providers. Cloud computing is 
developed from cluster computing technology and inherits 
many key technologies in cluster computing. It is oriented 
to the whole Internet and can provide computing, storage 
and other services for any users who can connect to the 
network. It can integrate a large number of heterogeneous 
resources and virtualize these physical resources into 
resource pools, providing users with flexibility. In terms 
of security guarantee, cloud computing adopts a series of 
policies and provides special protection modules to 
achieve high-level security and privacy guarantee. Cloud 
computing is also clearly different from traditional 
supercomputing, which has a lot of processing power, 
especially computing power. 
Nowadays, cloud computing has been widely spread and 
applied, making it possible to use large amounts of 
computing resources at low rental costs. Hadoop platform 
provides high performance for big data processing, 
becomes the basic platform for big data analysis, and 
provides cloud computing services for those who need 
them. On this basis, many companies have carried out 
corresponding development and application, using 
Hadoop to build their own search engine system and 
provide corresponding services. Mahout, built by ASF, a 

well-known open source organization, is a data mining 
algorithm library based on Hadoop. It combines data 
mining with cloud computing and provides a solution for 
massive data mining. Baidu uses Hadoop for search log 
analysis and web data mining. Taobao uses Hadoop cluster 
to store and process massive data related to transactions, 
which improves efficiency and reduces the cost of data 
analysis. China Mobile Research Institute has developed 
parallel data mining software BC-PDM using Hadoop, an 
open source cloud computing platform, to achieve reliable 
storage and efficient mining of massive data. 
An information system can be called a cloud computing 
system, which generally has the following typical 
characteristics: 
1.1Super-scale: The economies of scale generated by 
cloud computing lie in the considerable scale of resources. 
For example, cloud data centers of Google, Amazon, IBM, 
Microsoft, Yahoo and other cloud data centers all have 
millions of server clusters. 
1.2 Virtualization: Virtualization is one of the main 
supporting technologies in cloud computing. Cloud 
computing uses virtualization technology to transform 
traditional computing, network, and storage resources into 
resource pools that can provide elastic scaling services. 
1.3 High reliability: The cloud computing system uses 
fault tolerance of multiple copies of data and isomorphic 
interchangeable computing nodes to ensure high 
reliability of services. The cloud computing system can 
achieve 7×24 hours of uninterrupted operation and service 
provision. 
1.4 Versatility: Cloud computing systems, especially 
public cloud computing systems, are not limited to 
specific applications, but can run ever-changing 
applications. 
1.5 On-demand service: the resource pool provided by the 
cloud computing system can be used and charged on 
demand. 
The emergence of cloud computing effectively caters to 
various characteristics of water administration law 
enforcement data. Using cloud computing platform as the 
realization basis of services, water administration law 
enforcement data can be stored and processed in the cloud, 
so that water administration law enforcement data can be 
accessed anytime and anywhere. At the same time, it can 
process complex data mining tasks in parallel, avoiding 
the task execution on a single node and improving 
processing efficiency. 
2. BIG DATA 
With the emergence of cloud computing technology and 
the continuous improvement of computing power, 
people's ability to extract value from data is also 
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significantly improving. In addition, the ability to generate, 
transmit, analyze and share data is being revolutionized as 
more people, devices and sensors are connected via 
networks. Data is growing rapidly in terms of type, depth 
and breadth, which brings great challenges to current data 
management and data analysis technology. The Internet 
has ushered in the era of big data. 
Cloud computing combined with big data is an inevitable 
trend of The Times. Some people compare cloud 
computing and big data to two sides of the same coin. 
Cloud computing is the IT foundation and platform for big 
data, and big data is the most important and critical 
application in cloud computing. Big data reflects the 
results, cloud computing reflects the process. Due to the 
existence of cloud computing, the value of big data can be 
mined and reflected. Cloud computing is driving the 
growth of big data. On the other hand, as the huge value 
of big data is increasingly discovered and valued by all 
walks of society, the status of big data is increasingly 
important. In a sense, big data has eclipsed cloud 
computing. But objectively, big data and cloud computing 
are complementary and indispensable. That is to say, they 
are equally important, just like two sides of a coin, which 
depend on each other and promote each other. 
In the era of big data, the first problem to be solved is data 
storage. In addition to traditional structured data, big data 
faces more storage requirements for unstructured data and 
semi-structured data. Data warehouse is the main means 
to deal with traditional enterprise structured data, which 
has produced three changes in the era of big data: 
2.1 Data volume: from TB level to PB level, and continues 
to increase; 
2.2 Complexity of analysis: The transformation from 
conventional analysis to in-depth analysis, enterprises are 
not only satisfied with the static analysis and monitoring 
of existing data, but also hope to have more analysis and 
prediction of future trends to enhance the competitiveness 
of enterprises; 
2.3Hardware platform: Traditional databases are mostly 
built on minicomputers and other hardware. With the rapid 
growth of data volume, the cost will increase sharply. In 
the era of big data, parallel warehouses are mostly built on 
general X86 servers. At the same time, traditional data 
warehouse needs a lot of data movement in the process of 
processing, so the cost is too high in the era of big data. 
Secondly, traditional data warehouse cannot adapt to 
changes quickly, and its effect is limited in the changing 
business environment in the era of big data. In order to 
deal with the processing demand of massive non-(semi-) 
structured data, the open source Hadoop platform 
represented by MapReduce model has almost become the 
de facto standard for non-(semi-) structured data 
processing. The current open source Hadoop and its 
ecosystem have become increasingly mature, greatly 
reducing the technical threshold of data processing. Based 
on the cheap hardware server platform, the cost of massive 
data processing can be greatly reduced. 
The value of data diminishes over time, so data or events 
need to be processed in a timely manner, and traditional 
data warehouses or tools like Hadoop can produce results 

in minutes at the earliest. In order to deal with the demand 
of real-time data Processing, real-time streaming data 
analysis method and Complex Event Processing (CEP) 
emerged in the industry. It is mainly used for real-time 
search, real-time trading systems, real-time deception 
analysis, real-time monitoring, social networks, etc., with 
the flow of data acquisition and analysis, only a very small 
amount of data is saved. Common systems include Yahoo 
S4, Twitter Storm, and CEP products from various 
commercial companies. 
In addition, big data processing involves a lot of personal 
privacy information, data privacy security in the era of big 
data is more important than before, technical personnel 
need to ensure the legitimate and reasonable use of data, 
to avoid causing trouble to users. Currently, the Cloud 
Security Alliance (CSA) has established a big Data 
working group and will carry out relevant work to find 
solutions for data center Security and privacy issues. The 
Working Group has four objectives: 
2.3.1 Establish good practices for big data security and 
privacy protection; 
2.3.2Help industry and government implement data 
security and privacy protection technologies; 
2.3.3 Establish contact with standards organizations to 
influence and promote the formulation of big data security 
and privacy standards; 
2.3.4Promote research on innovative technologies and 
methods in data security and privacy protection. 
The working group plans to provide research and guidance 
on six topics, including data scale encryption, cloud 
infrastructure, secure data analysis, frameworks and 
classification, policy and controls, and privacy. 
3. THE CONCLUSION 
Today, with the ever-increasing amount of data, "big data" 
has been mentioned by more and more people, and it has 
become another technological frontier to improve 
production efficiency after cloud computing. Looking to 
the future, big data on the Internet, telecommunications, 
enterprise also has the very big development space, the 
Internet of things, and other industries, large data problem 
will challenge the storage architecture of the enterprise 
and data center infrastructure, etc., can also cause the 
cloud computing, data warehouse, data mining, business 
intelligence applications such as a chain reaction, to 
redefine the existing pattern of information technology, 
bring a new round of information technology revolution, 
And build a new business map. With the deepening of 
cloud computing research, cloud data mining has been 
more and more widely studied and applied, parallel 
computing, distributed platform and other emerging 
technologies have also been applied to improve data 
mining algorithms. 
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Abstract: Traditional Chinese medicine (TCM) culture, as 
a symbol of traditional Chinese culture in China, has been 
highly valued by the society in recent years. Based on the 
background of human destiny community, this paper 
studies and analyzes the external communication path of 
TCM culture, and provides a scientific way for the external 
communication and development of TCM culture. 
Key Words: Community With a Shared Future For 
Mankind; Traditional Chinese Medicine Culture; External 
Propagation Path 
 
1. INTRODUCTION 
In March 2013, General Secretary Xi put forward the 
concept of a community with a shared future for mankind 
for the first time during his visit to Russia. Two years later, 
he took the AIIB and the Belt and Road initiative as 
practical ways to build a community with a shared future 
for mankind. As an important part of excellent traditional 
culture, TCM culture's way of external communication 
coincides with the concept of a community with a shared 
future for mankind. 
2. BUILD A PATH OF TCM CULTURE 
COMMUNICATION UNDER THE BACKGROUND OF 
A COMMUNITY WITH A SHARED FUTURE FOR 
MANKIND 
2.1 Build awareness of external communication 
Culture is the accumulation of experience through 
thousands of years of medicine of traditional Chinese 
medicine, with the advent of the era of cultural exchange, 
in order to improve the degree of culture of Chinese 
medicine to the attention of the world, people in the 
process of the spread of the culture of Chinese medicine 
external, external adaptability, to fully improve the culture 
in the process of cultural exchange, will put the Chinese 
medicine culture main body status, Using the "scientific" 
discourse, TCM culture is promoted to the world's cultural 
exchange stage, and the process of equal and free cultural 
exchange and dissemination is launched. 
2.2 Build means of external communication 
Culture of Chinese medicine has a long history in China, 
as a standard of traditional culture, how to in the process 
of the spread of foreign modern information means fully 
integrated into the traditional culture is a problem, 
although the traditional Chinese medicine culture has 
inheritance for thousands of years, but appeared in the 
quality and effectiveness of the international community 

on the polarised debate. In the process of spreading TCM 
culture, the management level of TCM culture should be 
gradually improved, unified cultural standards should be 
formulated, and the essence of TCM culture should be 
publicized through modern promotion technology to 
attract people's attention and improve people's attention [1]. 
3. WAYS TO DISSEMINATE TCM CULTURE IN THE 
CONTEXT OF A COMMUNITY WITH A SHARED 
FUTURE FOR MANKIND 
3.1 Take the government as the main body of 
communication 
Taking the government as the starting point of TCM 
culture communication activities, it plays an important role. 
Only by strengthening the joint efforts of the government, 
enterprises and individuals, can the path of TCM culture 
spread to the outside world be more smooth. 
As an important dissemination subject, the government is 
a typical representative of the national administrative 
departments, which plays a decisive role in the 
development of TCM culture's external communication. 
The relevant regulations and policies put forward by the 
government provide a correct development direction for 
the external communication of TCM culture, and play the 
role of publicity, supervision and management. As in 
recent years, China's foreign human destiny community 
concept is put forward, and successively awarded many 
about the concrete implementation plan of the spread of 
foreign culture of traditional Chinese medicine, improving 
of traditional Chinese medicine industry in the 
international market share and competitive rate, create a 
powerhouse of traditional Chinese medicine, for 
traditional Chinese medicine culture spread to foreign 
propaganda of the auxiliary effect. 
3.2 Enhance the content level of external communication 
With the proposal of the concept of a community with a 
shared future for mankind and the deployment of the "One 
Belt and One Road" initiative, TCM culture takes various 
policies as the basic premise for external communication, 
among which the main contents of external communication 
include: information about advertising services, 
information about popular science, information about 
current affairs and news, information about policies and 
regulations, etc. 
Advertising service information mainly refers to the 
advertising information released by TCM enterprises, 
among which the well-known TCM enterprises are Yunnan 
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Baiyao And Jiangzhong Group. In the river on the group, 
for example: the river on the group spent a great deal of 
money in advertising, will be released this enterprise of 
traditional Chinese medicine products in various forms of 
advertising propaganda to every household, one of the 
most famous is the words of "belly bulge, indigestion, 
standing in the river on a card in the home jianwei xiaoshi 
tablets", this form of advertising for the spread of foreign 
culture to build the long-term plan of traditional Chinese 
medicine. 
The information of popular science includes the history of 
Traditional Chinese medicine, academic content, culture of 
medicated diet for health preservation, ancient books and 
other related cultural information. Most of the channels for 
the dissemination of this kind of knowledge are to use the 
school newspapers published by medical universities and 
medical universities as the main propaganda platform, 
providing professional knowledge basis for the external 
dissemination of TCM culture. 
Current affairs and news mainly push news related to 
TRADITIONAL Chinese medicine culture in real time, 
digitize traditional Chinese medicine culture to the greatest 
extent, and push the basic dynamic of enterprises to the 
whole network, so as to build popularity of traditional 
Chinese medicine culture. 
Policy information can't depart from the support of the 
party and the government, it is by the state and the 
government's administration of traditional Chinese 
medicine and other relevant departments issued a release, 
has clear guidance, issued and culture dissemination of 
traditional Chinese medicine mainly related laws and 
regulations, regulations, policies, etc., development 
planning for the culture of Chinese medicine external 
dissemination of specific routes. 
3.3 Expand network communication channels 
Nowadays, the network information technology is very 
developed, most people know news knowledge and pay 
attention to current events are spread by the network, the 
traditional media of newspapers, magazines, periodicals 
and so on are gradually replaced by electronic products. 
We should make full use of the advantages of the electronic 
information age, enhance the publicity of TCM culture to 
the outside world, and attract more people to exchange and 
discuss TCM culture. While using the Internet to 
disseminate TRADITIONAL Chinese medicine culture, it 
is necessary to strictly review the content of traditional 
Chinese medicine culture, be certain of the seriousness of 
the culture, and the content of the culture should also be 
representative and authoritative, so as to give full play to 
the convenience brought by the information age for the 
external dissemination of traditional Chinese medicine 
culture. 
3.4 Scientific analysis of TCM culture 
In order to increase the number of people concerned about 
the external communication of TCM culture, specific 
analysis must be made on the target of attention to ensure 
that the cultural content communicated can better cater to 
the public and achieve the ultimate goal of communication 
and promotion. The communication objects of TCM 
culture can be divided according to resident regions. 

Taking Jiangxi province as an example, it can be divided 
into two types of communication objects: within the 
province and outside the province. In the province of the 
audience most of the understanding of the culture of 
traditional Chinese medicine has a certain foundation, and 
the culture of traditional Chinese medicine in the province 
has strong sense of belonging and identity, to this kind of 
audience the masses to cultural transmission, to highlight 
the Shared values, in the traditional Chinese medicine 
culture inspire their inner pride active foreign spread 
traditional Chinese culture. Another for domestic 
audiences, in jiangxi province traditional Chinese 
medicine culture is unfamiliar, treat this kind of audience, 
can adopt the method of technical cooperation and 
academic exchanges to promote the province's traditional 
Chinese medicine culture, and enhance the culture unique 
charm, let them in the process of learning culture 
consciously strengthen the spread of foreign culture of 
traditional Chinese medicine. In addition, audiences can 
also be divided according to the communication purposes 
of TCM culture. Due to China's vast territory and vast 
latitude and longitude, there are great cultural differences 
in its territory. People have different religious beliefs, 
social and economic levels, and customs and habits. There 
are also great differences in the degree and direction of 
cultural attention paid by the objects of TCM culture 
dissemination. Part of the population is based on the 
purpose of entertainment on the review of the historical 
development of TCM culture, some people is to study 
Chinese medicine knowledge, understand the basic 
efficacy of traditional Chinese medicine (TCM) and pay 
attention to the culture of Chinese medicine, so, in the face 
of the different audience on the basis of the masses, can 
provide many different levels of cultural information of 
traditional Chinese medicine to meet their needs, Only in 
this way can better communication effects be achieved [2]. 
4. CONCLUSION 
The concept of "human destiny community" for the culture 
of traditional Chinese medicine opened the door of the 
world cultural exchange, provides medical cultural 
exchange with the superior convenience condition, should 
make full use of the current situation of the development 
of TCM culture, improve their propaganda, traditional 
Chinese medicine culture perfectly present medical culture 
in the world stage. 
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Abstract: The micromorphology of the linear chromatism 
and scratch defect on the surface of cold rolled uncoated 
tinplate base was studied by three-dimensional profile 
microscope, and the causes of the linear chromatism and 
scratch on the surface of cold rolled uncoated tinplate base 
were analyzed. The results show that the linear 
chromatism is caused by the difference of the local 
microstructure of the plate surface, and is mainly formed 
when the local friction of the plate surface is not uniform 
during cold rolling. The scratch is the heat scratch by poor 
lubrication in the roll gap area during cold rolling. 
Key Words: Cold Rolling; Uncoated Tinplate Base; 
Linear Chromatism; Heat Scratch 
 
1.INTRODUCTION 
A cold-rolled MR T-5 tinned original plate thin material 
(thickness 0.17-0.2mm) surface strip color difference, MR 
T-4 tinned original plate thin material (thickness 0.17-
0.2mm) surface scratch defects, affecting the subsequent 
surface coating uniformity, has become an urgent 
technical problem to be solved. Relevant studies are as 
follows: Luo Fuqiang et al. [1] believe that strip color 
difference may be caused by rolling oil residue. Cao 
Meixia et al. [2] believe that strip color difference is 
related to the roughness and uniformity of the 4th and 5th 
rolling mill work roll surface. Shi Quanqiang et al. [3] 
proposed that emulsion, roll surface roughness and 
pressure reduction are related to thermal scratches on the 
surface of the plate. Jinbai et al. [4] proposed that 
increasing the extreme pressure of rolling oil can reduce 
the thermal scratch on the plate surface. Wang Jing et al. 
[5] proposed the influence of strip temperature on thermal 
scratch. Hu Qi et al. [6] proposed to improve the thermal 
scratch resistance of rolling oil. Qi Haifeng et al. [7], Li 
Hongcui et al. [8] proposed the collaborative control of 
thermal scratch by process and lubrication. Jin Jiawei et al. 
[9] proposed that the lubricity and cooling of rolling oil 
are related to the hot scratch on the plate surface. 
There are many factors affecting the surface quality of the 
cold rolled plate. Compared with plain plate rolling, the 
cold rolled tin plate has the characteristics of large 
reduction, extremely thin, high speed and so on. In this 
paper, the causes of surface defects of cold rolled tin plate 
are analyzed based on the micromorphology of surface 
defects, which can provide theoretical support for solving 
problems on site. 
2. ANALYSIS OF COLOR DIFFERENCE OF PANEL 
SURFACE STRIP 
2.1 Macro Features 
The strip color difference on the surface of cold rolled MR 

T-5 tin plate is characterized by dark strip color difference, 
which is distributed on the upper and lower surface of the 
steel plate along the rolling direction. The side light is 
visible, not visible under direct vision, and no hand feeling 
when touched. The dark strip color difference is 
distributed randomly along the width direction of the 
board surface, and the width range of the dark strip color 
difference is about 20-75mm. The roughness of the defect 
surface is 0.077um, 0.35um and 0.824um larger than that 
of the normal surface. Visible surface roughness of the 
local strip area is slightly larger than the normal roughness, 
the visible light reflected slightly less, in the visual plate 
surface is dark strip color difference. Field tracking shows 
that the greater the regional roughness difference of the 
plate surface, the more obvious the strip color difference 
is visually. 
2.2 Microscopic Analysis 
In order to observe the surface strip color difference and 
its adjacent microscopic morphology in a more detailed 
way, small samples (length: 2mm× width: 2mm) were cut 
at the defect and normal parts respectively, and 3d contour 
microscope (model: VHX5000) was used for further 
observation. The results are shown in Figure 1. 
As can be seen from Figure 1 (a), there are obvious rolling 
friction marks on the defects of the plate surface, and the 
width and depth of the friction marks are not uniform 
along the rolling direction. It can be seen from Figure 1 (b) 
that the scratches on the normal part of the plate surface 
are uniform in width and depth along the rolling direction. 

   
 (a)defect(500×) (b)Normal place(500×) 
Fig.1 Microscopic patterns of the chromatic streak(500×)  
(a) defects, (b) normal places 
2.3 Mechanism Analysis 
Strip chromatic aberration is caused by the difference of 
the surface microstructure of tin-plated original plate, 
which is mainly visible when the surface friction is 
obviously uneven after cold rolling. It mainly includes 
five aspects: (1) uneven lubrication characteristics of 
rolling oil on the contact arc surface of cold rolling 
deformation zone; (2) uneven accumulation of 
microtopography on the work roll surface of No. 1-5 
rolling mill; The oil film thickness on the contact arc 
surface of the cold rolling deformation zone is not uniform 
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along the width of the strip. Uneven force and deformation 
of steel plate on contact arc surface in cold rolling 
deformation zone; The differences in microstructure 
accumulated in the surface topography region. 
3. DEFECT ANALYSIS OF SURFACE SCRATCHES 
3.1 Macro Features 
The main characteristics of scratch defects on the thin 
material surface of cold rolled MR T-4 tin-plated raw sheet 
are as follows: when rolling at high speed, the upper or 
lower surface of the strip is thin strip along the rolling 
direction, the position is basically fixed, no hand feeling, 
and one or more dark or bright scratch defects with width 
of about 1mm can be seen in the side light. 
3.2 Microscopic Analysis 
In order to observe the micro-morphology of the scratch 
on the surface of the plate and its adjacent area in a more 
detailed way, small samples (length: 2mm× width: 2mm) 
were cut at the defect and normal places respectively, and 
3d contour microscope (model: VHX5000) was used for 
further observation. The results are shown in FIG. 2. As 
can be seen from Figure 2 (a), there are obvious rolling 
friction marks at the defects of the plate surface, and the 
friction marks are slightly wider along the rolling direction. 
It can be seen from FIG. 2 (b) that the width and depth of 
the scratches on the normal part of the plate surface are 
similar and evenly distributed along the rolling direction. 

  
(a)defect(500×) (b)Normal place(500×) 
Fig.2 Microscopic patterns of the scratch(500×)  
(a)defects, (b) normal places 
3.3 Mechanism analysis: 
The surface scratch is the hot scratch caused by poor 
lubrication of roll gap in cold rolling process. In the 
process of high speed cold rolling under high pressure 
(V5≥22.5m/s), the instantaneous high pressure of the 
contact arc in the rolling deformation zone leads to the 
rupture of the oil film in the local micro-area of the surface 
of the contact arc, which is caused by the adhesive friction 
between the contact interfaces. It can be divided into four 
steps: In the deformation zone of cold rolling mill, the 
work roll and tin-plated original plate are bonded by direct 
contact, relative sliding occurs between them, intense 
shear deformation occurs at the adhesion point of plate 

surface, and fracture occurs at the surface adhesion point. 
The metal sticking point in the local micro-area of the 
plate surface is transferred to the surface of the work roll 
of the rolling mill or falls off, forming the plate surface 
scratch. 
4. CONCLUSION 
4.1 Strip chromatic aberration is caused by the difference 
of regional microscopic morphology on the surface of tin-
plated original plate, which is mainly visible when the 
regional friction of the plate surface is obviously uneven 
after cold rolling. 
4.2 Plate surface scratch is thermal scratch caused by poor 
lubrication in roll gap area during cold rolling. 
4.3 The high temperature oil film strength that keeps the 
roll gap area stable during cold rolling of tin-plated 
original plate can effectively improve the surface quality 
after rolling. 
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Abstract: Under the new situation, with the rapid 
development of China's economy and technology, the 
level of film and television animation design has also 
begun to gradually improve. Nowadays, many animators 
pursue visual "stimulation", ignoring the pursuit of visual 
art, and even entering a misunderstanding. In the design 
of film and television animation, it is necessary not only 
to maintain the rationality of visual art, but also to change 
the scene according to the development of the story. 
Corresponding animation scenes also need to organically 
combine characters and colors to effectively create visual 
artistic effects according to the story development plot. 
Therefore, this paper first puts forward the key content 
that needs to be analyzed, based on the reality, analysis 
principles, targeted exploration of the construction of 
visual art. 
Key Words: Evaluation Construction; Film And 
Television Animation; The Visual Arts 
 
1. ASK QUESTIONS 
In view of the current situation, with the social and 
cultural construction, the film and television animation 
industry has achieved rapid development in the 
environment, and the society has put forward a higher 
demand for animation design, so as to maximize the 
measurement standard of visual art. Animation works are 
popular and popular, in the film and television animation, 
will be integrated into the localization of some things, 
such as "spirited away" "little tadpole looking for mom" 
"dreams" and so on all is the classic way, present to 
everyone, and into the cubism, romantic, and many other 
elements, let the animation effects [1] having a unique 
style. In the expression of visual art effect in the scene 
design of film and television animation, modeling and 
visual effect should be closely combined, and the visual 
effect should be consistent with the film and television 
animation. Visual art in the scene of film and television 
animation can improve the rationality of artistic effect, 
fully reflect the uniqueness of modeling, to achieve the 
ideal expression effect. The art form of telling a story with 
moving pictures basically uses the illusion of "visual 
persistence of a moving object" to further establish typical 
shooting patterns and show specific application scenarios. 
At this point, it is necessary to take principles as the 
standard, reasonable overall planning, increase 
infrastructure, and create ways and methods of visual art. 
2. PRINCIPLES FOR DESIGNING ANIMATION 
SCENES 
2.1 Overall grasp of the theme and tone of the story 
In essence, film fiction narrative belongs to an 
organizational principle or structural principle, and can 

establish an orderly world in a free space. Each scene has 
its own unique narrative ability and philosophical 
thoughts. Under the overall construction and main body, 
it is necessary to reasonably find its own tone, implement 
the basis and enhance the strength of control. For example, 
in the construction of clay animation scenes, it is 
necessary to build a handmade ceramic shop based on the 
actual situation to present the ancient Huizhou style to 
everyone's vision in a warm and simple way [2]. In the 
scene design of film and television animation, the design 
art of film and television animation is deeply analyzed. It 
not only needs to highlight the character of the protagonist, 
shape the emotional atmosphere in a certain time and 
space, and understand the cultural and artistic connotation 
from different perspectives. 
2.2 Build the atmosphere suitable for the story 
In view of the current development trend, the creation of 
animation scene atmosphere needs to be combined with 
the inherent logical needs of the film itself. It not only 
needs to organically combine the scenes and characters in 
the film and television, but also needs to analyze the 
differences in the world outlook and philosophy combined 
with the needs of reality. Under the modern vision, the 
animation scene needs to combine the internal logic of the 
film itself, organically combine the characters, scenes, 
plots and other contents, and establish its own world view. 
The worldview here is very different from the worldview 
in philosophical thought. The so-called world outlook in 
animation requires reasonable thinking based on the 
analysis of how the world is implemented and operated [3]. 
For example, the scene of clay animation brings the main 
features of Chinese Hui-style architecture into view, and 
the ancient ceramic shop is used in the inner part. 
Establish real feelings and trade-offs, and gain resonance 
in the mind. 
2.3 Show the form of scenario construction 
Landscape, props, characters, appearance, color, light 
source and so on are the main elements of the animation 
scene. Using the way of landscape, can be more intuitive 
to show the sense of space of the scene, but also in the 
color of cold and warm, the real emotion of the characters 
expressed. That is to say, it is necessary to constantly 
reflect different thinking logic in a good contrast. For 
example, in the clay animation, the road sign props of the 
external scene are used to place them in a far scene. It is 
necessary not only to express the connotation of ceramic 
art, but also to establish a good development scene, 
maintain the sense of reality in it, rationally choose the 
exaggerated parts, establish the world outlook in animated 
films, further use the lens, and enhance the 
multidimensional sense of space [4]. 
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3. EVALUATE THE VISUAL ART IN THE SCENE 
DESIGN OF FILM AND TELEVISION ANIMATION 
3.1 Integrate traditional culture and art into the works 
Under the foil of some contents that can be rendered, it is 
necessary to have a profound understanding of the 
modeling language rules of national culture and art, take 
its essence and discard its dregs, implement the foundation, 
seize the visual art creation of the era, and present the art 
style of animation. In general, can be divided into realistic 
and decorative style of two parts. Designers need to find 
the decorative content suitable for the development of the 
picture under the subjective idea, and analyze the regional 
and national characteristics of the art. For example, Little 
Tadpoles Looking for Their Mothers is a domestic cartoon, 
which is presented in the way of ink painting [5]. The 
content not only successfully uses the paper-cut effect in 
"The Proud General", but also embodies the language 
modeling of dunhuang frescoes and other visual arts. 
Another example: "Uproar in Heaven" in the design, is the 
use of traditional ideas, give people a traditional visual 
experience. Afanti uses the decorative effect of traditional 
puppets, and combines Chinese and Western culture with 
various cultural connotations. Spirited Away expresses 
the plot and theme of the story on the basis of the scene 
design. The interior and exterior are consistent with the 
church, as well as the glass treatment in some details. 
Every scene will be covered with mysterious colors. After 
watching the movie, the public can not only feel the drama 
and interest, but also feel the mysterious atmosphere of the 
East, and express the personalized characteristics of the 
protagonist. Clever and creative animation scenes are not 
only the pursuit of visual "stimulation", but also can 
effectively foil, render and create the required 
environment. In the design of clay animation scene, the 
ancient buildings of Anhui province are effectively used 
in it, and the hollow Windows of national element wood 
show different visual feelings and highlight different 
characteristic development in the collision of thinking [6]. 
3.2 Use of a variety of artistic means 
To a certain extent, many film and television animation 
works are designers using graphic language to express 
their way of thinking. The characters need to use 
animation to set off the atmosphere in a reasonable way 
under the depth of experience, and make a reasonable 
explanation with the narrative content. Many ways of 
expression are not unique. It is necessary to exchange 
computer special effects reasonably under the 
construction of drawing and natural real scenes. In the way 
of artistic expression, it is necessary to combine their own 
actual situation to express different visual scenes, which 
not only has visual effects, but also has a narrative way. 
Under the image perception of natural scenery, it is 
necessary to increase the contrast between form and color 
in natural form. In various flowers and plants, mountains 
and rivers, sky, etc., it can not only express the 
characteristics of the landscape, but also show the artistic 
atmosphere, so as to achieve the main purpose of lyric 
borrowing scenery. After many times of association, 
special visual art functions can be presented, and 
subjective body intention can be improved in different 

realistic scenes to achieve spiritual compatibility [7]. For 
example, the Story of mole reflects the world scene style 
after decoration, not only using language description, but 
also using the modeling effect of light and shadow. In the 
shape of spatial suspense, the actions and ambivalence of 
the characters are more intuitively expressed. In "Uproar 
in Heaven", the modeling and language figures are more 
realistic under the single line plane modeling of each role. 
Whether it is wukong or other jade Emperor images, they 
are highlighted on the basis of the main body, enriching 
the sense of layers and reflecting the connotation of folk 
culture and art. In addition, in an exaggerated way, the 
scene with artistic atmosphere is established to show the 
theme expressed, and the story scene and role modeling 
are reasonably combined to meet the needs of the audience. 
The establishment of multi-cultural ideological 
connotation pattern, focus on shaping a certain mysterious 
atmosphere, in the bizarre atmosphere to lay a solid 
foundation. Through the strong color contrast of the 
building, the unique presentation of the story hero can not 
only achieve the main purpose of art, but also on the basis 
of intuition, show the effective Oriental flavor, reflect the 
purpose of visual art, and express the connotation 
construction of the animation scene design. 
3.3 Use subjective colors 
In the scene color processing technology, are generally 
simple processing. Technical things are insufficient, many 
are cumbersome. In the use of color, it is necessary to 
highlight the important form of the animation background, 
reflect the active foreground pattern, establish the theme 
of the story, and reduce the problem of insufficient color 
levels. In the animation color of the relationship between 
light and shade, to give artistic vitality. The use of natural 
physical landscape, to achieve the expansion of the law of 
change, enhance the subjective color consciousness, 
establish a reasonable control standard, maintain the 
harmony and consistency of the goal, the overall 
subjectivity presented. The elegance and vulgarity of 
scene design are often expressed in the way of color, 
which can reflect new visual elements and satisfy the 
maximum visual art under the segmented combination. 
When dealing with the scenery color, it is necessary to 
present the film and television animation design to 
everyone's field of vision, giving everyone more thinking 
space. Under the natural color of color and illumination, 
the magic change law is presented to express the 
subjective color consciousness of the animation scene and 
design a strong ideological part. However, if the scene 
color is slightly white, it will contradict the foreground 
character based on the color. Animation scene design and 
general environment design are built appropriately on the 
basis of "people", and combined with general animation 
scenes to analyze the change of times under the influence 
of human. When shooting the exterior scene bulletin board 
of clay animation, it expresses its subjective color 
consciousness in the way of warm colors and establishes 
its own cognitive scenes, effectively combining these 
subjective scenes with objective connotations, so as to 
meet the current development path [8]. 
3.4 Scientifically apply high-tech means and technology 
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to animation scene design 
As the singularity era approaches, both technology and art 
need to establish their own art scenes in a perfect 
combination. With the use of high technology, it not only 
enhances the aesthetic experience of human culture and 
visual art, but also to a large extent, expresses the 
presentation space and thinking space, maintains 
reasonable conversion in a three-dimensional plane space 
way, and achieves a magical visual artistic effect with 
hyperrealistic techniques. In other words, it is to apply art 
to art in a reasonable way, which can not only display a 
brand new human art museum, but also reasonably apply 
computer art to animation design, which not only extends 
the design scene, but also meets the huge expansion of the 
region in the form of expression. And the use of computer, 
the image can be reasonably processed, show different 
artificial space, reflect plastic arts, express the sense of 
volume, so that the scene and natural life more appropriate. 
For example, "Tarzan" is based on realism, keeping the 
original shape unchanged, expressing the three-
dimensional artistic charm truly, making the visual feeling 
of film and television more magical. When building clay 
animation scenes, it is necessary to propose corresponding 
solutions in the form of problems. With the rapid 
development of "visual culture", it is necessary to 
maintain scientific development power and lay a good 
foundation for future development and construction. 
3.5 Redefine the human image from a new perspective 
With the further development of science and technology, 
building a unique image stage of the story can not only be 
intuitively mentioned and expressed, but also can not 
reflect the cultural and artistic connotation. Through the 
expression skills of decoration collocation, to show the 
regional style and national style. At this stage, people use 
3D structure design technology to give real expression to 
the image of human beings, and show the maximum 
design ideas, show the expression of animation techniques, 
emphasize the category and position of modern design. In 
the three-dimensional transformation process, many 
designers basically use three-dimensional software to 
establish the special effects required by animation, show 
the real effect of the scene, under the depth of space and 
three-dimensional sense of the scene, to establish a unique 
effect that fits with nature. Among them, "finding nemo" 
animation, film and television drama, is based on the 
character, gives more artistic vitality, shows the different 
visual effects, expressed the standard 3 d space, reflects 
the rich vivid plots, attracted the attention of millions of 
people, to achieve the economic and social benefits of the 
"double harvest" [9]. Under the display of "Kung Fu 
Panda", it is under the domestic kung fu culture to show 
different cultural identity and give the real identity of the 
Dragon Warrior, which not only makes people feel the 
severity and test of the process, but also establishes a kind 
of chivalry style that makes people respect. These 
animation designs will integrate a traditional cultural 
connotation on a subjective basis, establish a new national 
confidence, and create art and culture acceptable to the 
majority of lovers. 

4. CONCLUSION 
With the progress of society, the film and television 
animation industry can get good development, the main 
cause is the visual effect presented by scene design. The 
integration of diverse cultures, adopt a variety of art 
forms, master the application and collocation of colors, 
the use of high-tech means, the overall grasp of the 
development direction of the plot. It is necessary to fully 
master the mutual integration between roles, plots, 
scenes and art, promote the comprehensive development 
of China's film and television animation industry, make 
the visual art in scenes closer to people's real life, express 
more perfect connotations, personally experience the 
psychological feelings of characters, and promote the 
sustainable development of the industry. 
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Abstract: To achieve the goal of carbon peak and carbon 
neutralization, the state launched the national carbon 
emission trading market; In order to ensure the smooth 
trading of carbon emission rights, we must improve the 
monitoring of carbon emission sources. Carbon emission 
source monitoring mainly obtains the emission intensity, 
concentration in the environment, ecosystem carbon sink 
and other information of 7 greenhouse gases in carbon 
dioxide (CO2), methane (CH ₄), nitrous oxide (n ₄ o), 
nitrogen trifluoride (NF3), perfluorocarbons (PFCs), 
hydrofluorocarbons (HFCS), sulfur hexafluoride (SF6) 
through comprehensive observation, numerical simulation, 
statistical analysis and other methods. 
Key Words: National Carbon Emission Trading Market; 
Carbon Emission Source Monitoring; Greenhouse Gases 
 
1.INTRODUCTION 
American astrophysics Professor Ethan Siegel pointed out 
that "about 95% - 100% of global warming is caused by 
human activities and about 0-5% is caused by natural 
factors." IPCC reports that the global atmospheric CO2 
concentration has increased from about 280ppmv before 
the industrial revolution to 356ppmv at present. The 
atmospheric CO2 concentration increases by about 2ppmv 
every year. For every 1gt of carbon emitted into the 
atmosphere, the atmospheric CO2 concentration increases 
by about 0.47ppmv. With the increase of greenhouse gas 
concentration in the atmosphere, the earth temperature 
will increase linearly. For example, when the greenhouse 
gas concentration in the atmosphere reaches 400 ppmv, 
the earth temperature will increase by more than 1.7 ℃; 
When the greenhouse gas concentration reaches 500 ppmv, 
the earth temperature increases by more than 1.9 ℃; When 
the greenhouse gas concentration reaches 600 ppmv, the 
earth temperature increases by more than 2.2 ℃. 
Summarize the view of IPCC, that is: (1) global warming 
is indeed happening( 2) Carbon emissions are likely to be 
one of the main causes of global warming. 
According to the plan, China's transition period from 
achieving the carbon peak goal to achieving the carbon 
neutralization goal is only 30 years, which is far less than 
the 50-year or even 70-year transition period of the United 
States, the European Union and other developed countries. 
It must be a difficult challenge to complete the world's 
largest reduction in carbon emissions in just 30 years. As 
one of the core policy tools to achieve the goal of carbon 
peak and carbon neutralization, the national carbon 
emission trading market has been launched on July 16, 
2021. It must be admitted that this is a major event in the 
field of ecological and environmental protection. The 
smooth conduct of carbon emission trading is conducive 
to promoting the development of green and low-carbon, 
so as to reduce the emission of various greenhouse gases. 
One of the necessary conditions for the smooth operation 

and development of carbon emission trading is to establish 
a relatively complete carbon emission accounting system, 
and carbon emission source monitoring is the basis for the 
establishment of carbon emission accounting system. 
Carbon emission source monitoring refers to obtaining 
information such as greenhouse gas emission intensity, 
environmental concentration and ecosystem carbon sink 
through comprehensive observation, numerical simulation 
and statistical analysis. China's carbon monitoring mainly 
focuses on the emission of 7 greenhouse gases, such as 
carbon dioxide (CO2), methane (CH ₄), nitrous oxide (n ₄ 
o), nitrogen trifluoride (NF3), perfluorocarbons (PFCs), 
hydrofluorocarbons (HFCS), sulfur hexafluoride (SF6). 
At present, carbon monitoring is mainly carried out in 
three aspects: 
2. EMISSION SOURCE MONITORING 
2.1 emission source monitoring mainly includes carbon 
dioxide monitoring and other greenhouse gas monitoring. 
The key points and difficulties in monitoring are: 
2.1.1 the emission sources of carbon emissions cover a 
wide range, including point source emissions and fugitive 
emissions, and carbon emissions involve a wide range of 
process processes, including production process, 
combustion process and pollutant treatment process. 
2.1.2 the concentration range of emission is very wide, but 
there are few end treatment methods at present. Most 
enterprises do not pay enough attention to it, and there are 
few treatment means for greenhouse gas emission in the 
process flow, which is still in the stage of emission as 
much as it is produced. This determines that the carbon 
emission level of the enterprise has a great relationship 
with the carbon source level of the raw materials it uses, 
which also leads to the large fluctuation and low 
controllability of the carbon source emission of the 
enterprise as a whole. 
2.1.3 flow monitoring is technically difficult. At present, 
the management of other pollutants from emission sources 
is mainly concentration management, while greenhouse 
gas emission monitoring mainly focuses on its emissions. 
This requires us to monitor not only its concentration, but 
also its flow. However, flow measurement is limited by 
many site conditions, such as insufficient straight pipe 
section, uneven flow field distribution and so on, which 
will increase the difficulty of flow monitoring. 
2.2 to solve the above problems, the following solutions 
have been carried out: 
2.2.1 top level design. Write the greenhouse gas 
monitoring requirements into the top-level design 
documents such as the outline of the ecological 
environment monitoring plan (2020-2035), the 
regulations on ecological environment monitoring (Draft), 
the ecological environment monitoring plan of the 14th 
five year plan, and clarify the overall requirements. 
2.2.2 prepare the framework system. Organize relevant 
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directly affiliated units to jointly prepare the framework of 
Carbon Monitoring and evaluation system, and clarify the 
overall requirements, monitoring contents, method 
standards, data application and quality control 
requirements of Carbon Monitoring and evaluation. 
2.2.3 carry out industry pilot research. The industry pilot 
work is mainly aimed at carbon dioxide emissions from 
industrial process industries such as thermal power and 
steel, methane emissions from energy industries such as 
oil and gas mining and coal mining, and some common 
greenhouse gas emissions from waste treatment industry. 
It is found that the situation of carbon emission control in 
various industries varies greatly. For example, some large 
power companies in the thermal power industry have 
started to do carbon dioxide related monitoring and 
research for a long time, so they are at a relatively leading 
level in terms of distribution, technology and experience; 
The research on carbon emission monitoring in the oil and 
gas industry is relatively early; The development of other 
industries is relatively slow, which requires continuous 
attention and promotion by relevant departments. 
For raw carbon, according to research, the development 
and utilization of coal is one of the main carbon emission 
sources in China. As the largest energy in China, coal 
accounts for about 57.7% of the total energy consumption. 
It is mainly used for direct combustion in thermal power 
generation and industrial production. By controlling coal 
consumption and reducing its proportion in primary 
energy consumption, we can promote the realization of the 
carbon neutralization goal in 2060. On the one hand, we 
can provide more renewable energy as an alternative from 
the supply side, on the other hand, we can further improve 
the energy efficiency of coal from the technical level. 
3. ENVIRONMENTAL CONCENTRATION 
MONITORING 
From the regional scale, environmental concentration 
monitoring is mainly divided into three aspects: the first is 
the monitoring of global background concentration, the 
second is the monitoring of regional background 
concentration, and the third is the monitoring of urban 
concentration. More attention is paid to the monitoring of 
regional background concentration and urban 
concentration. For the regional background concentration 
monitoring, the environmental protection department has 
selected representative points that can cover the main 
areas of China to carry out automatic monitoring, so as to 
master the current concentration level and change trend of 
greenhouse gases in China. According to the monitoring 
data, the overall concentration level of greenhouse gases 
in China shows an upward trend, but the change trend of 
concentration level in different regions is very different. 

The monitoring of urban concentration is still in the pilot 
state. The monitoring of regional background 
concentration and urban concentration will eventually be 
transformed into carbon emission data through numerical 
simulation. 
4. ECOSYSTEM CARBON SINK MONITORING 
Ecosystem carbon sequestration is a process of digestion 
and "reduction". Relying on the existing ecological 
monitoring business system, first, establish land 
ecological type and change monitoring business, and 
complete the current situation and dynamic monitoring of 
land use in China every year based on satellite remote 
sensing assisted ground verification technology; Second, 
explore and carry out ecological ground monitoring, 
arrange monitoring sample plots in various typical 
ecosystems, and carry out monitoring including biomass, 
plant community species composition, structure and 
function. 
At present, the national carbon market is running smoothly. 
In the future, it will expand the coverage of the carbon 
market, gradually include more high emission industries, 
gradually enrich trading varieties, expand trading subjects 
and trading methods, so as to improve the activity of the 
market. This requires that carbon monitoring must 
accelerate the pace, keep up with the market demand and 
escort the smooth operation of the carbon market. 
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Abstract: International relations are not only the political 
relations between countries, but also the economic and 
trade contacts between each other. At the moment when 
the pace of economic globalization is further accelerating, 
how to ensure the improvement of economic benefits of 
Chinese enterprises in the situation of globalization has 
become an urgent problem to be solved. From the 
perspective of state relations, this paper discusses the 
current situation and countermeasures of Chinese 
enterprises' globalization strategy. 
Key Words: International Relations; Chinese Enterprises; 
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1. INTRODUCTION 
International relations are the general term of relations 
between subjects of international behavior, including 
political relations, economic relations, ethnic relations, 
military relations, cultural relations, religious relations, 
regional relations and so on. Among them, the 
international political relationship is the most important 
and active one, and the economic relationship closely 
related to politics is the most basic one. Hans Morgenthau, 
an American expert on international relations, and Ramon 
Aron, a French expert, believe that international relations 
are international politics and they are the same. Some 
western scholars regard diplomatic and military relations 
in international relations as "hard politics" and economic 
relations as "soft politics". Under the trend of economic 
and trade globalization, international relations have 
become an important factor affecting foreign trade, and 
the image of a country is directly related to the result of 
trade. Therefore, how to grasp international relations and 
promote the development of Chinese enterprises' 
globalization strategy is a problem that needs to be 
considered in the current economic development. 
2. CURRENT SITUATION OF GLOBALIZATION 
STRATEGY OF CHINESE ENTERPRISES 
Chinese enterprises' globalization strategy refers to the 
trade of eyes fixed on a global scale, through foreign 
investment and multinational management, a variety of 
forms such as international cooperation, actively 
participate in international economic and technical 
cooperation, expand the international market, cultivate 
multinational company, in order to increase the 
international competitiveness, promote the common 
development of enterprises in our country and other 
countries' economy, to achieve global economic boost. 

At present, in the globalization development of Chinese 
enterprises, the trend of globalization is further expanding, 
and state-owned enterprises are the main characteristics. 
By the end of 2010, China's outbound direct investment 
had reached us $260 billion, with annual investment 
volume approaching US $60 billion, ranking among the 
top five in the world and the first among developing 
countries. In the first half of this year, China's domestic 
investors made direct investment in a total of 2163 
overseas enterprises in 116 countries and regions, 
realizing a cumulative non-financial direct investment of 
usd 35.42 billion, with a year-on-year growth of 48.2%[1]. 
Secondly, The globalized trade of Chinese enterprises has 
been expanding from trade and catering in the past to 
transportation, storage, postal service, agriculture, forestry, 
animal husbandry, fisheries, mining, manufacturing and 
other industries. From the perspective of countries, the 
United States, Russia, Japan, Germany and Australia have 
the highest degree of concentration, accounting for 43% 
of China's overseas enterprises. Relatively concentrated 
investment regions tend to lead to repeated investment and 
competition among Chinese enterprises, which is not 
conducive to further expansion and occupation of the 
global market. 
In addition, the foreign investment of Chinese enterprises 
is diversified and mainly based on cross-border mergers 
and acquisitions, but the benefits are low and the overall 
lack of competitiveness. According to incomplete 
statistics, 55% of Chinese overseas enterprises are 
profitable, and most of them are non-productive 
enterprises, with balance of income and expenditure 
accounting for 28% and loss accounting for 17%, among 
which the majority are productive enterprises [2]. This 
shows that although the overseas operation situation of 
Chinese enterprises has changed, the overall effect is still 
relatively poor, especially for productive enterprises, 
which directly leads to the overall lack of competitiveness 
of Chinese enterprises in overseas operation. 
3. STRATEGIC COUNTERMEASURES OF 
GLOBALIZATION OF CHINESE ENTERPRISES 
FROM THE PERSPECTIVE OF INTERNATIONAL 
RELATIONS 
From the perspective of international relations, enterprises 
should not only strengthen their foreign strategic decisions, 
but also governments should provide policy support for 
enterprises' global trade, which can be mainly 
implemented from the following aspects: 
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3.1 Government 
3.1.1 The government establishes and improves various 
laws, regulations and policies 
In perfecting the laws and regulations in our country the 
government should actively promote first discuss with 
relevant countries and investment protection agreement 
and build a good international relations, to protect foreign 
investors in China, from because of war, confiscated, 
remittance limit very risks and losses, such as promoting 
mutual investment cooperation between states parties. 
Secondly, we should actively promote the negotiation and 
signing of double taxation avoidance agreements with 
relevant countries to reduce the burden of China's 
overseas investment enterprises. Use the relevant 
provisions of the Multilateral Investment Guarantee 
Agency Convention to protect the interests of China's 
overseas investment enterprises. In terms of policies, the 
government should increase the support of tax and 
financing policies for enterprises participating in global 
trade. 
3.1.2 Provide sound information consulting services 
The main ways are to accelerate the establishment of 
government-led overseas investment project database of 
country and region to provide timely and valuable 
information for enterprises; Establish specialized 
institutions for China's ofDI to provide comprehensive 
information on the political and economic investment 
environment, local foreign investment conditions, local 
investment procedures and other basic information of 
various countries and regions, and provide direct trade 
promotion services such as introducing partners and 
cooperative projects; Funded by the government, relevant 
institutions shall provide technical assistance to the 
project proposal and feasibility study report of overseas 
investment enterprises; Chinese business and trade 
representatives stationed overseas fulfill the advisory 
service tasks for Chinese enterprises to invest overseas. 
3.2 Enterprise 
3.2.1 Improve the core competitiveness of enterprises 
The core competitiveness of enterprises is mainly 
reflected in economic strength, talent advantage, 
management ability, marketing network and so on. To 
comprehensively improve the core competitiveness of 
enterprises, we can first improve the brand image with 
high-quality service. High-quality service is the 
fundamental guarantee for consumers to buy products and 
obtain satisfaction. Therefore, we must pay attention to the 
training of terminal service personnel and constantly 
improve the professional quality and sales skills of service 
personnel. Secondly, with the power of informationization, 
strengthen enterprise information construction, strengthen 
enterprise financial management, promote management 
innovation, bring huge economic benefits for enterprises. 
3.2.2 Establish clear transnational strategic investment 

objectives 
Overseas investment must be a strategic investment, so 
enterprises should set up long-term management ideas and 
correct management goals. The experience of some 
successful large companies tells us that if we want to 
succeed in overseas, we must start from long-term 
interests, first establish ourselves, then take root, and then 
develop, and ultimately target the global strategic market. 
3.2.3 Establish an effective talent management 
mechanism 
Enterprises should first choose talents reasonably. On the 
one hand, the government and enterprises should send 
domestic strategic management talents who know 
management and are good at operation to overseas 
enterprises to take important positions, so as to ensure the 
correct operation concept and effective operation of 
enterprises in the process of participating in foreign trade. 
Second, localization of operation and management 
personnel should be realized. Excellent operation and 
management personnel should be selected from the host 
country to serve as the operation and management 
personnel of Chinese overseas enterprises, which can not 
only make up for the shortage of Chinese expatriates but 
also ensure the correctness of operation decisions because 
the personnel in the host country are familiar with the local 
environment. Secondly, establish reasonable and scientific 
talent incentive mechanism. Talent incentive should not be 
limited to ordinary employees, but also to senior 
management. From the perspective of the system, in the 
establishment of a good environment to achieve the 
optimal allocation of talents, pay attention to the training 
of talents, stimulate the maximum potential of talents. 
4. CONCLUSION 
The globalization strategy of Chinese enterprises is an 
inevitable requirement of economic development. In the 
increasingly complicated world situation, international 
relations are becoming more and more important factors 
affecting the globalization trade of Chinese enterprises. 
Although we are facing unprecedented difficulties in the 
face of a more complex and dangerous environment in the 
world economy, we believe that the enterprises of our 
country will continue to develop and grow in the fierce 
competition and come out on top. 
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On The Phenomenon Of "Slow Employment" 
In China Under the Background of Post-
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Abstract: At this stage, "slow employment" in university 
has increasingly common phenomenon, many college 
graduates choose in the graduation season "wait" to "see", 
at the same time, in early 2020 COVID - 19 outbreak in a 
global outbreak, have a huge impact on the global 
economy, increased the graduates employment difficulty, 
to colleges and universities employment instruction work 
has brought new challenges, This paper makes a simple 
analysis of the phenomenon of "slow employment" in 
China. 
Key Words: Slow Employment; Covid - 19 Outbreak; 
Career Guidance. 
 
1.INTRODUCTION 
The following is an excerpt from a report published in 
China Youth Daily on June 29, 2020. "' Have you found a 
job yet? When are you going to find it? Fang Caixia, a 
senior counselor at a university in East China, said this 
phrase instinctively every time she saw her students. "In 
recent years, the phenomenon of slow employment of 
college graduates is more common, which brings some 
difficulties and challenges to the employment guidance of 
colleges and universities. Because of the rigid requirement 
of employment rate, instructors who directly face students 
often become the terminal of the conduction of 
employment pressure. In this tug of war around 
employment, there is a phenomenon that students are not 
in a hurry and teachers are in a hurry to persuade 
employment counselors to 'talk dry' and 'run out of legs' 
[1]. 
"Slow employment" refers to the phenomenon that some 
college students do not immediately pursue further 
education after graduation, but temporarily choose to 
study tour, volunteer teaching, stay at home with their 
parents or start a business investigation, while slowly 
considering their life path. According to statistics, more 
and more young people in China are turning from the 
traditional mode of "work after graduation" to "slow 
employment generation". 
2. REASONS FOR THE SLOW EMPLOYMENT OF 
STUDENTS 
2.1 From a macro perspective, colleges and universities in 
China began to expand their enrollment in 1999. 
Compared with the enrollment rate of 1998, the 
enrollment rate of college entrance examination increased 
from 34% to 56%. The enrollment number increased from 
1.08 million in 1998 to more than 9 million in 2020, 
resulting in the doubling of the number of fresh graduates. 
China's new college graduates hit a record high of 8.74 

million in 2020. 
At the beginning of 2020, the GLOBAL outbreak of 
COVID-19 had an impact on China's macro economy and 
the global economy, and the GDP growth rate decreased 
significantly in 2020. Due to the COVID-19 pandemic, 
employers' recruitment plans have been frozen and their 
demand for jobs has shrunk. Many small and medium-
sized enterprises have gone bankrupt due to business 
difficulties, and the demand for jobs has been drastically 
reduced. All these conditions have also worsened the 
employment situation for college graduates in 2020. 
2.2 From the micro point of view, although the COVID-
19 epidemic has been basically controlled in China, the 
World Health Organization has clearly indicated that the 
COVID-19 epidemic may last for a long time, which has 
aggravated the uncertainty of college students' 
employment choices. During epidemic prevention and 
control, many traditional affected the real economy, but 
promote the electricity, online education, online office, a 
short video, city distribution, and so on industry rapid 
development, is part of the students choose the direction 
of employment changed, emerging "professional" boom, 
they choose to live webcast, shop owners, trainers and 
other emerging "career". 
In recent years, a group of "slow employment tribe" has 
emerged among fresh graduates. "Slow employment 
group" is a new employment group of current graduates, 
which reflects the change of the young generation's 
employment concept and value pursuit. The so-called 
"slow employment" psychology refers to that some 
graduates do not plan to immediately join the army of job 
seekers during the graduation season, but choose to take 
the second postgraduate entrance examination, take a part-
time job, or start a business, or even wait and see to 
temporarily cut off the transition from students to workers. 
Under the background of the post-epidemic job market 
depression, the phenomenon of "slow employment" is 
more and more obvious, and some students even turn from 
"slow employment" to "lazy employment". These students 
give up employment temporarily due to the pressure of 
employment or have the capital to bite the old. 
In addition, there are also some "slow employment" 
students because of the lack of their own career planning, 
or their own ability is insufficient but in the "high, low" 
state, do not know what they can do, so the students will 
avoid employment, negative treatment, become "graduate 
leftover customers". 
With the development of economy and culture, the 
diversity and tolerance of society are increasing, and the 
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employment methods of college students are becoming 
more and more diverse. Nowadays, young people have a 
higher pursuit of self-positioning and self-development, 
and their minds are more and more open. Their concept of 
employment is not limited to "9-5", but to choose a more 
diversified way of employment. 
3. SLOW EMPLOYMENT IN CHINA 
By comparing the employment distribution of recent 
college graduates, myCOS Research Institute, a third-
party research agency, found that the proportion of 
unemployed college graduates six months after graduation 
has gradually increased, and the phenomenon of "slow 
employment" has become prominent. 
It is reported that the graduation season big data report [2] 
shows that 52% of the post-1995 generation choose to find 
a stable job, while the remaining 48% choose to avoid 
employment. Most of those born after 1995 who choose 
not to find a job are concentrated in first-tier cities, with 
The highest proportion in Beijing, followed by Shanghai 
and Hangzhou. There is no denying that "slow 
employment" has become part of the employment reality. 
Gao Haiyan's research on the "Slow Employment" of 
Chinese college students in Analysis of the Phenomenon 
of "Slow Employment" of College Graduates and 
Countermeasures and Suggestions [3] shows that some 
college students actively choose "slow employment" in 
order to better prepare for employment and improve the 
quality of employment, such as starting a business and 
preparing for the examination as civil servants. Some 
college students choose "slow employment" because they 
are confused or want to rest for a period of time. The last 
part of college students are forced to "slow employment" 
because of their lack of professional level, poor 
psychological quality and other factors that cause 
employment difficulties. 
"New era" slow "employment generation logic and 
countermeasure research, [4], Shao Yidan survey, 
understanding of the phenomenon of college students' 
employment" slow "with three main: one kind is critical, 
they think that college students' employment" slow "is a 
waste of the resources of the country, " slow employment 
"finally become" lazy "employment" neets "; One holds a 
positive attitude, that the slow employment of college 
students reflects a rational attitude and wisdom; The last 
one holds a neutral attitude. They believe that college 
students can choose "slow employment" according to their 
own situation. If they choose "slow employment", they 
must have their own correct planning. 
The epidemic has intensified the employment pressure of 
a large number of college graduates and a large number of 
rural urbanization population in China. The COVID-19 
pandemic has made the employment situation in colleges 

and universities more severe, with multiple difficulties 
and challenges, such as the reduction of employment 
positions, the change of recruitment forms, and the 
restricted flow of personnel, resulting in huge employment 
pressure for college graduates. 
COVID at the beginning of 2020-19 epidemic outbreaks, 
has evolved into a global outbreak of the crisis, epidemic 
under many enterprises are a lot of impact, with layoffs in 
succession "brokeback" way to spend the "winter", and the 
outbreak of the influence of college students is even more 
significant, on the one hand, colleges and universities 
teaching progress, offline teaching activities to carry out, 
The quality of teaching is greatly reduced; On the other 
hand, due to the epidemic prevention and control, students 
stay at home for a long time and delay returning to school, 
which makes it difficult to promote employment. 
"Slow employment" phenomenon in the context of 
economic development, the reference to countries, such as 
the United States, Japan, etc., has its inevitability, the face 
after the outbreak under the background of "slow 
employment" phenomenon is the more fierce, only by the 
department of employment and grass-roots counselor's 
effort is not enough, the government department needs 
from a macro level design related policies, make the 
economic environment to heat up, At the same time, the 
government has issued preferential policies to encourage 
college students to find jobs actively and to face grassroots 
employment. We should also actively promote and 
publicize in the whole society to form a favorable 
employment atmosphere. 
At the same time, college graduates should also set up a 
positive employment concept, take the initiative to find 
jobs, brave to face challenges, "slow employment" can be 
positive "slow", not negative "slow", can not use "slow 
employment" as an excuse to avoid employment, waste 
their youth time. 
 
REFERENCE 
[1] Wang Lei, Wang Haihan. Should College Students 
"Slow Employment" be Advised [N]. China Youth Daily, 
2021-06-29(12). 
[2] Li Zhe. On The Experience of Employment at home 
and abroad and the Enlightenment of improving the 
Employment rate of college students [J]. Modern 
Communication, 2020(19):16-18. 
[3] Zhang Min. Employment status and Countermeasures 
of accounting graduates in post-epidemic era [J]. 
Marketing Industry, 2021(04):80-81. 
[4] Shao Yidan. The generation logic and countermeasures 
of "slow employment group" in the New Era [J]. Modern 
Communication, 2020(22):228-230. 
 

 
 
  



272  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 

Study On Performance Evaluation of Fresh 
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Abstract: With the gradual improvement of people's living 
standards, the quality requirements of fresh agricultural 
products are becoming higher and higher. The supply 
chain of fresh agricultural products involves picking, 
preservation, packaging, transportation and many other 
links. In the process of fresh agricultural products from the 
production base to distribution, it is easy to rot and 
pollution. The traditional fresh agricultural supply chain 
has a single function, and the information of enterprises in 
the supply chain is not symmetrical, so it is easy to appear 
the imbalance between supply and demand. Through 
analyzing the relationship between fresh agricultural 
supply chain, explore the construction of a set of perfect 
fresh agricultural supply chain performance evaluation 
system, in order to enhance the core competitiveness of 
enterprises in the supply chain, better serve consumers. 
Key Words: Fresh Agricultural Products; Supply Chain 
System; The Performance Evaluation 
 
1. INTRODUCTION 
The traditional pattern of fresh supply chain mainly short-
term cooperation, layer upon layer, the particularity of 
fresh agricultural products, however, easily lead to 
problems in transportation, once the quality problem in a 
supply chain link, can supply chain disruptions, loose 
supply chain system is unable to provide consumers with 
food traceability, cannot effectively guarantee the quality 
of fresh agricultural products and the quality and safety. 
Implements strict performance appraisal for fresh 
agricultural products supply chain management and 
evaluation, to maximize utilization of resources, supply 
chain optimization of fresh agricultural products supply 
chain system, encourage healthy development of the 
supply chain, reduce the loss of transportation of fresh 
agricultural products and the enterprise operating costs, 
improve service quality and fresh agricultural products 
enterprise anti-risk ability. 
2. CURRENT SITUATION AND PROBLEMS OF 
FRESH AGRICULTURAL SUPPLY CHAIN 
2.1 The supply chain information flow is not smooth and 
the informatization degree is low 
Unblocked information can improve the work efficiency 
of supply chain, guarantee the quality of fresh agricultural 
products to the greatest extent, and improve the quality of 
service. The fresh agricultural products supply chain 
information degree is low, construction is slow, fresh 
agricultural products supply chain enterprise is unable to 
achieve information sharing, fresh agricultural products 
from production to distribution in many link, only the 
upstream and downstream of the node can obtain 
information, enterprise information asymmetry in the 

supply chain, supply and demand situation, appear easily 
Make production cost, loss cost, transportation cost is 
increased imperceptibly. Information flow problems, the 
terminal can affect consumers' experience, in production 
can't get real feedback, fresh agricultural products 
circulation in the supply chain, whether it is in the process 
of transportation lead to fresh agricultural products by the 
loss or product quality problems, production do not 
understand consumer demand, in time to improve the 
quality of products. At the same time, quality products 
may not get good market feedback because of problems in 
the supply chain, and supply chain enterprises cannot 
adjust their strategies in time, leaving fresh agricultural 
products stranded in the production base. Build a perfect 
information management system, realize information 
sharing, analyze the operation and sales of fresh 
agricultural products, so that the decision-making level 
can adjust the product direction and business strategy in 
time, improve the operation efficiency of the whole supply 
chain. 
2.2 The supply chain security system is not perfect 
At present, the safety system in the supply chain of fresh 
agricultural products is not perfect. Enterprises in the 
supply chain excessively consider their own interests and 
ignore the development of the whole supply chain of fresh 
agricultural products, which eventually leads to the 
decline in the quality of agricultural products and 
ultimately affects the interests of each enterprise in the 
supply chain. Fresh agricultural products should establish 
a sound management system and product quality 
certification standards. At present, in the supply chain of 
fresh agricultural products in addition to the national 
certification of pollution-free, green food, etc., there is no 
unified standard for other fresh agricultural products, 
especially the procurement and acceptance standards have 
been relatively weak. Started when the entire supply chain 
operation, means that there is a lot of fresh agricultural 
products will be not get effective inspection will flow to 
the market segment, in making sales link quality is in a 
state of relative control, although the source can be found 
by tracing mechanism, but has caused great harm, also 
affect the consumer confidence in fresh agricultural 
products. 
2.3 Low efficiency of cold chain logistics of fresh 
agricultural products 
At present, fresh agricultural products supply chain 
mainly adopts is proprietary transport way, third party 
cold chain logistics development is slow, normal 
temperature logistics and cold chain logistics did not form 
a coherent logistics supply chain, the back plus logistics 
technology and equipment, management measures, lead to 
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fresh agricultural products in the transport, storage, and 
distribution link loss serious, increased costs, caused the 
waste of resources. Fresh agricultural products supply 
chain from the production base to distribution to the hands 
of consumers, storage, transportation and distribution of 
warehousing need to be coordinated and unified, develop 
corresponding norms and standards, to ensure the quality 
of fresh agricultural products and improve the efficiency 
of logistics and transportation to the greatest extent. 
3. STRATEGIES AND METHODS FOR 
CONSTRUCTING FRESH AGRICULTURAL SUPPLY 
CHAIN PERFORMANCE EVALUATION SYSTEM 
Fresh agricultural products are directly related to the 
health and safety of consumers. In the performance 
assessment of fresh agricultural products supply chain, 
quality and safety is the core issue. Secondly, the short 
storage time and easy loss of fresh agricultural products 
lead to the need for cold chain transportation in logistics 
transportation, and high timeliness is required to ensure 
the quality of fresh agricultural products and reduce loss. 
Therefore, logistics transportation efficiency and storage 
are also one of the performance evaluation indicators. 
Through analyzing the factors affecting the circulation 
and sales of fresh agricultural products in the supply chain, 
the corresponding index system is formulated to optimize 
the supply chain of fresh agricultural products. 
3.1 Performance evaluation index design 
3.1.1 Dimension indicators of merchants 
Merchants dimension is mainly manifested in the 
consumer services experience and satisfaction of 
upstream and downstream enterprises of the supply chain, 
which is in the hands of fresh agricultural products from 
production to delivery to the customer each link the effect 
of feedback, including customer service experience 
mainly concentrated in fresh agricultural product quality 
and after-sales experience, distribution efficiency, cost 
performance, etc. Through consumer service experience, 
the market prices and liquidity of different fresh 
agricultural products can be judged. Supply chain 
merchant satisfaction includes suppliers, material flow 
side, distribution side, etc. Through satisfaction, the 
operation of fresh agricultural products in the supply chain 
can be fed back, so as to timely detect and fill gaps, and 
improve the supply chain system. 
3.1.2 Logistics operation indicators 
Fresh agricultural products are difficult to store, easy to 
rot and deteriorate, and have high transportation 
requirements. In the logistics and transportation of fresh 
agricultural products, the loss degree, the freshness of 
products, and the construction process of cold chain 
logistics are important performance evaluation. Through 
the logistics operation index, it can provide the logistics 
operation direction for fresh agricultural supply chain, 
choose the appropriate logistics system, and speed up the 
construction of cold chain logistics. 
3.1.3 Financial indicators 
The financial dimension mainly solves the problem of 

"how to increase revenue, reduce expenditure and 
maximize revenue". Two assessment indicators can be set 
from the two aspects of cost and revenue. In terms of cost 
performance assessment indicators, low cost and high 
quality are the goals pursued by all enterprises. In the 
supply chain of fresh agricultural products, the main costs 
are storage, transportation, packaging and distribution 
costs. These factors are listed as performance indicators, 
and through data analysis, a more optimized cost system 
is developed to maximize the use of resources in the 
supply chain, reduce unnecessary expenditures, and save 
costs in the supply chain. In terms of income performance 
assessment indicators, interests are the direct driving force 
for the development of supply chain enterprises. 
Performance assessment is used to judge the integrated 
performance and development prospects of supply chain, 
so as to facilitate decision makers to make strategic 
adjustments and improve the core competitiveness of 
supply chain in the market, so as to maximize profits. 
4. CONCLUSION 
Anyhow, fresh agricultural products in the market, more 
and more get the favour of broad consumer, in the fresh 
agricultural products supply chain to conduct effective 
performance evaluation, help repair the loopholes in the 
supply chain, supply chain optimization allocation of 
resources, reduce the cold chain logistics transportation 
and warehousing costs, improve the quality of fresh 
agricultural products, for fresh agricultural products 
supply chain is the core competitiveness in the market. 
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Abstract: Temperature controller refers to a series of 
automatic control components, also known as temperature 
control switch, temperature protector, temperature 
controller, referred to as the temperature controller, 
according to the temperature change of the working 
environment, physical deformation in the switch, which 
produces some special effects, and produces a series of 
automatic control components, which are turned on or off. 
Or through the temperature protector temperature to the 
temperature controller, the temperature controller issued a 
switch command, so as to control the operation of the 
equipment to achieve the ideal temperature and energy 
saving effect. Temperature controller application range is 
very wide, according to different types of temperature 
controller application in many clothing products. 
Key Words: Temperature; Controller Graphene 
 
1.INTRODUCTION 
Intelligent temperature control down jacket, so that down 
jacket can also "charge". It is reported that this high-tech 
down jacket can be charged and heated with one key, 
rapidly heating up within 30 seconds, and the temperature 
of 35℃ ~ 55℃ three levels can be adjusted with one key, 
while releasing far infrared ray, but also has the effect of 
warm moxibustion physiotherapy, so that people no longer 
need to worry about the insulation effect and adaptability 
of down jacket in the long and severe winter. And the 
secret of this super effect lies in its black technology 
material -- graphene. The "black gold" material has been 
made into a wearable, detachable "intelligent temperature 
control" heating accessory, which is added to a custom-
made down jacket. It directly heats the clothing itself 
through 5-15 micron far-infrared light waves, rather than 
using electricity. It not only heats up quickly, but is safer 
than traditional electric blankets and other heating 
products. In addition, due to the characteristics of fast 
heating of graphene materials, consumers can accurately 
and quickly control the heating temperature of the heating 
plate, and can quickly switch the temperature of 35℃, 45℃ 
and 55℃ with one button. The operation is very simple, 
the adjustment button is placed in the inner pocket of 
down jacket and trousers, "hand pocket" can be adjusted 
at any time according to their own needs. It is understood 
that the thickness of the heating plate is only 1.5mm, 
strong flexibility, folding, into the down jacket, light and 
easy to carry, will not affect the original down jacket light 
advantage, will not feel the built-in objects and other 
uncomfortable feeling. 
2.In addition, many consumers will be concerned about 
the heating plate itself will not leak electricity? "The 

graphene module of the heating plate itself is made of fiber 
cloth, so there will be no leakage of electricity, " said the 
researcher. Moreover, the voltage of the charging bank is 
only 5V, so there is no need to worry about the safety of 
the clothing itself. "There is no need to use the charger all 
the time. Generally, it can keep warm after wearing it for 
20-30 minutes, and ordinary charging bank can charge and 
heat the clothes." 
3.Advanced technology is brought into the field of 
clothing and transformed into a part that ordinary 
consumers can wear. From the "insulation" of traditional 
down jackets to the intelligent "temperature control", this 
is a functional innovation and a breakthrough for human 
beings to keep out the cold. 
There is also a reasonable combination of the existing new 
fabric and the modern black technology thermostat, so that 
the clothing responds to the thermal stimulation of the 
outside world, and can achieve temperature control within 
a certain range. The temperature controller refers to a 
series of automatic control components that have physical 
deformation inside the switch according to the 
temperature change of the working environment, thus 
producing some special effects and producing on or off 
action. It is also called temperature control switch, 
temperature protector and temperature controller, referred 
to as temperature controller. Or through the temperature 
protector temperature to the temperature controller, the 
temperature controller issued a switch command, so as to 
control the operation of the equipment to achieve the ideal 
temperature and energy saving effect. The temperature 
controller has a very wide range of application. According 
to different types of temperature controller, it is applied in 
many clothing products. It can respond to temperature 
changes by heating up or cooling down, so that it can 
automatically absorb, store, distribute and release heat, 
realize bidirectional temperature regulation, improve the 
micro environment, so as to achieve the purpose of 
improving clothing comfort. 
4.Grasp the multi-dimensional needs of wearers, explore 
the combination of components and intelligent clothing, 
and design the information interaction mode of intelligent 
clothing system to make products have "functionality, 
beauty and comfort". One-to-one information interaction 
design, including intelligent clothing and analysis, 
improves the decision-making accuracy and efficiency of 
intelligent clothing system through data storage and 
computing technology on the basis of improving the 
controllability, security and utilization of information. The 
functional and comfortableness of the developed smart 
clothing are verified. Finally, smart clothing will be 
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marketized and commercialized to meet consumer 
demand for clothing products. To respond to human body 
temperature and external temperature, so as to create a 
more consistent with the physical and mental comfort of 
the environment, is conducive to human physical and 
mental health. It is a practical demonstration of clothing 
technology innovation, which will meet consumers' 
demand for high-quality children's wear, expand the 
market, and respond to the health concept advocated by 
the "healthy China" strategy. 
Nowadays, the rapid development of social science and 
material technology has accelerated the combination of 
science and technology with traditional clothing. It can be 
predicted that the clothing market will usher in an 
intelligent revolutionary era, and the research and 
application of intelligent temperature-controlled clothing 
is the general trend of the society. China, as a major 
garment manufacturer in the world, also attaches more and 
more importance to the research of intelligent clothing. It 
is believed that in the near future, China will have further 
development in intelligent temperature control equipment. 
ACKNOWLEDGMENT 
Zhejiang University Students Science and Technology 
Innovation Activity Plan (New Seedling Talent Plan) 

Project Number: 2020R412027. 
 
REFERENCES 
[1] Luan Shan. Innovation of intelligent clothing for 
temperature monitoring based on market demand 
Design research [D]. Beijing: Beijing Institute of Fashion 
Technology, 2017. 
[2] He Yan. Research on temperature distribution of phase 
change temperature regulating Clothing system in cold 
Environment [D]. Suzhou: Soochow University, 2016:85-
85. 
[3] Li Kai, XU Chen. Design and research of temperature 
controller based on DS18B20 [J]. Science and Technology 
Innovation, 2018 (7): 163-165. 
[4] Wang Wei, GUO Xin, Liu Hao. Silver nanowire 
flexible sensor for smart clothing The research progress of 
knitting Industry [J]. Knitting Industry, 2020 (06): 68-71. 
 
 
 
 
 
 

 
 
  



276  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 

Study On the Penetration of Orff Music 
Education into Children's Daily Life 

 
Li He 
Wusha Kindergarten, Daliang Street, Shunde District, Foshan City, Guangdong 528300, China 
 
Abstract: Orff music education has always been an 
important part of early childhood education, and there are 
countless sages preschool teachers to constantly explore 
and compilation, because it not only exerts a guide the 
development of young children, still can let children in 
orff music education in the process of creation and 
experience to produce 1+1>2 chain index explosive 
thinking enlightenment, In concentration, imitation, 
physical cooperation, creativity, memory, artistic thinking 
and other abilities to inspire the unexpected effect; Good 
orff music education should also effectively and 
comprehensively cultivate children's physical and mental 
health development through the improvement and 
realization of preschool teachers' self-cultivation; It can be 
seen that Orff's music education plays an important role in 
children's daily education and life. 
Key Words: Orff; Young Children; Music Teaching; 
 
1. THE SIGNIFICANCE OF ORFF'S MUSIC 
EDUCATION 
The so-called Orff music education emphasizes the 
integration of music, language, body movement, dance, 
games and other clever series as a whole, so that young 
children can participate in the performance of music and 
impromptu dance and singing with their own thinking. For 
children, this kind of music can greatly arouse their 
interest in music and participation enthusiasm, not only is 
beneficial to children's health and growth, is also 
beneficial to cultivate the child's concentration, imitate, 
body collaborative, memory, and artistic thinking ability, 
in different dimensions, 360 - degree views unpredictable 
has positive influence on children. Therefore, in order to 
let every child to have the opportunity to experience the 
richness of music and performance, let the children have 
their own abundant improvisation of time and space, let 
the children in the process of orff music teaching 
perception, the significance and content of music, and 
generated in the basic emotional communication among 
people with basic communication skills, and derivative at 
the beginning of their own opinions and judgment ability, 
At the same time in orff music teaching process can also 
play to enhance the awareness of cooperation and group 
coordination ability, for the future of early childhood 
teaching has played an effective infiltration and practical 
significance of the preliminary attempt. 
2. THE CREATION OF ORFF MUSIC EDUCATION 
Make use of children's daily activity time, reserve enough 
time and space for children to create improvisation in Orff 
music teaching, and carry out free music performance 
activities. Improvisation is the core tenet of Orff music 
teaching and the most attractive component of orff music 

teaching at night market. 
The most important thing is to choose short, simple but 
gentle and comfortable music suitable for children's 
performance, boldly encourage children to carry out 
improvisation independently, let children find the 
emotional elements they feel in music, and let children 
create oral and body language to express themselves freely. 
Therefore, starting from the initial rhythm-based clapping 
game, we encourage children to use different rhythm-
based music teaching objects to beat in different ways to 
express different musical rhythms in their hearts. 
Encourage children to be spontaneous and wanton in 
music. 
On this basis, the early childhood teachers should provide 
children with some simple, safe, different types of Musical 
Instruments to facilitate children's self choice, 
environmental protection and the most familiar objects 
can be life, simple bottle small cans, etc Natural materials, 
and actively encourage children themselves, at the same 
time, preschool teachers is also working to children to 
finish their ideal "instrument", Let children freely express 
their understanding and feelings about the rhythm of 
music, and also let children participate in the creation of 
the teaching environment. Began to call at the same time, 
preschool teachers from class to play with the children are 
involved in free table play of the game, in the collective is 
the most basic, the most primitive, the most innocent self 
creation, and with the children to experience music 
experience acting, let every child can participate in and 
implement their independence, creativity, and follow one's 
inclinations subconscious the kinetic energy of the show, 
Never set rules for young children. In addition, such 
rhythm games and performance activities can be carried 
out anytime and anywhere in the alternate link of every 
activity in daily life, and children can feel the artistry and 
creativity of music anytime and anywhere. Give an 
example; Class area activity materials in the basket, there 
are some of the early childhood teachers collect intended 
to used for artists create small sticks, there are two boys 
spontaneously create the rhythms of a very interesting 
little game, two children each holding a small stick, please 
early childhood teachers play a music, two children 
according to the rhythm, the rhythm of each point on the 
end of the paragraph, Another child timed the rhythm and 
moved the sticks away quickly so that the two sticks did 
not ring each other. Case 2; When it comes to the music of 
spontaneous instrument collection during the outdoor 
game time on the playground, children who have 
completed the tasks of collecting toys and materials first 
will spontaneously perform their actions by twisting and 
improvising with the music. Preschool teachers saw, will 
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encourage other children to pick up toys, materials and so 
on to join them. The children naturally formed up while 
doing exercises. As more and more children joined in, an 
unplanned free dance "flash mob activity" began. 
Therefore, choose music that children are interested in and 
happy to perform, provide children with some simple 
props or an environment conducive to imagination, and 
children can carry out impromptu music performance 
activities, free combination, free creation, free and free. 
3. PARTICIPATION OF PRESCHOOL TEACHERS IN 
ORFF MUSIC EDUCATION 
3.1 Fully preheat the teaching material and fully 
understand the children 
Speaking from the content of Orff's music teaching 
material, the teaching material should combine the 
aesthetic function and practice of music education. Focus 
on artistic, ideological, intellectual, emotional and 
operational diversification. The teaching strives to 
highlight the humanistic, comprehensive, epochal and 
regional universality of music education, and highlights 
the connection and penetration of music with other art 
forms and related disciplines. Listening to the music in the 
teaching materials and analyzing and creating different 
songs can bring children different feelings and enhance 
their ability to imitate and create. Pay attention to 
children's interest in where, how to master the degree. 
Where to improve, where to grasp. (such as: rhythm, 
Musical Instruments, music appreciation, story picture 
books and music analysis). Preschool teachers must also 
carefully design curriculum teaching plans, so that 
children happily accept orff music teaching. Conventional 
teaching methods are much the same, after a period of 
decoupling children may feel boring, therefore, preschool 
teachers will constantly change the content of small 
aspects. 
3.2 Pay attention to self-artistic accomplishment, improve 
the sense of innovation 
Have certain knowledge of music (audition and ear 
training, instrumental music, conducting, creation), have 
the ability to appreciate and understand music. 
Love music teaching, actively exercise their ears and 
music paragraph memory ability. The teacher should find 
the mutual harmony between music, rhythm and 
instruments, so as to create a good instrument ensemble. 
There are many teaching forms of story picture books, 
which can be simple appreciation, percussion ensemble, 
or small musical performance. Teachers can define them 
according to the actual situation of kindergartens and 
children. 
Music is an aesthetic discipline of art. Every movement, 
look in the eyes, every sitting and standing posture in the 
class are required to be beautiful. 
3.3 Teach together with children and grow together 
Orff music teaching music creation because of its strong 
and clear personality characteristics and charm, in music, 
lively music appreciation, performance and creation, to 
stimulate young children are performance desire and 

creation impulse, in active participation could show their 
personality and creativity, make their imagination and 
creative thinking are fully improve and play. Preschool 
teachers must not begrudge their own encouragement and 
praise, must persevere. Because children's concentration 
time is short, when teaching children teachers should be 
timely to do good children to praise, so that other children 
learn, imitate. 
And preschool teachers and children's music teaching 
activities is also a good accumulation and enjoyment 
process. Digestion of teaching after class is a good 
foundation for later teaching. To attract children first to 
understand children's thoughts, thoughts, and emotional 
needs, they have their own ideas, have their own 
personality, they like to be valued, like performance, like 
level, like novel things, like to create according to their 
own will. 
4. CONCLUSION 
Orff music teaching in preschool is a seemingly simple but 
actually complicated process. In order to do a good job in 
orff music teaching, it is necessary to have a 
comprehensive analysis of every child's physical and 
mental development and personality, and also to know the 
hidden educational value of music, and guide children to 
interact with Orff music teaching in a reasonable way so 
as to create resonance. At the same time, teachers should 
also personally participate in each Orff music teaching 
activities, so that children can think independently, do 
things by themselves, and work together, so that children 
can more identify with the significance of Orff music 
education, and more like it. Thus more active and more 
attentively to participate in orff music teaching. 
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Abstract: This paper reviews the basis, principles, 
methods and elements of the self-selected routines of 
competitive dragon dance by using the research methods 
of literature and logical analysis, and reveals the 
deficiencies and existing problems in the research of the 
self-selected routines of competitive dragon dance. It aims 
to improve the technical level of competitive dragon dance 
and promote the development of dragon dance. 
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1.INTRODUCTION 
Since China joined the International Dragon and Lion 
Sports Federation in 1995, the competitive dragon dance 
has developed rapidly and the competitive level of dragon 
dance has also been improved. However, there are few 
researches on the creation of self-selected routines for 
competitive dragon dance in China. In order to show the 
research status of competitive dragon dance self-selected 
routines, the author selected papers and books from CNKI, 
VIP and library to summarize the existing problems in the 
research of competitive dragon dance self-selected 
routines. 
2. RESEARCH ON THE CREATION OF SELF-
SELECTED ROUTINES FOR COMPETITIVE 
DRAGON DANCE 
2.1 Research on the status quo of optional routines 
Xu Qiang (2015), Peng Xiang (2017), Shao Qianqian 
(2019), Li Huakai (2019) and other scholars have 
expounded the status quo of self-selected routines of 
competitive dragon dance from the perspective of rule 
evolution. It is believed that the continuous improvement 
of the rules has further standardized the dragon dance 
movement specifications. However, in the process of 
movement standardization, contradictions between 
competition and tradition, standards and pluralism have 
emerged. Need to further improve the dragon dance 
competition system; The diversification of competitive 
dragon dance should be based on traditional dragon dance. 
Lu Weiliang (2006), Zhang Tao (2006) and Yin 
Chengsong (2012) respectively illustrate the current 
situation of dragon dance optional routines from the theme 
level, artistic expression level, routine style level and 
routine rhythm level. They think that the theme of routine 
is not clear, the artistic expression is not high, the style of 
routine is vague, the rhythm is chaotic, these factors lead 
to the poor performance of sports. In order to show the 
charm of competitive dragon dance, the routine creation 

should follow the competition rules and development 
trend of competitive dragon dance. The routine creation 
should be carried out from four aspects: clear routine 
theme, routine style, difficulty movement innovation and 
music selection. 
2.2 Research on the creation of self-selected routines 
Yi Fang (2007) and Wang Bingjie (2011) concluded that 
high-quality movement choreography and its reflected 
artistic effects are demonstrated by the artistic expression 
of athletes. On the premise of following the rules, the 
creation of routines should also be able to fully grasp the 
physical quality, technical level, psychological factors, the 
ability to understand the movements, the performance of 
internal communication, the performance of movements, 
competition experience, the ability to feel the music and 
other aspects of each athlete. Only in this way can highly 
artistic sets have their valuable existence. 
Guan Luohong (2012) divided the creation of self-selected 
routines into five aspects from the theoretical level of 
creation: [[] Guan Luohong. Research on the Creation of 
Competitive Dragon Dance Routines under the 
Implementation of the New Rules [D]. Changsha: Hunan 
Normal University, 2012.] 
The creation of competitive dragon dance self-selected 
routines is not simply the accumulation of movements and 
music, but requires a certain theoretical basis and 
technical reserve, based on which the technical 
characteristics and competitive ability of the players are 
combined. Finally, with the combination of individual 
creative thinking ability, the movement is arranged, and 
the innovation of each link and element of the creative 
routine is taken as a breakthrough point, so as to create a 
set of self-selected dragon dance routines with scientific 
arrangement, difficult movements and clear themes. 
2.3 Research on the creation and composition of self-
selected sets of music 
Music plays an important role in the exercise of optional 
routines. Xiao Maowen (2010), Zhou Jianxin (2013) and 
Jiang Rui (2018) concluded from the aspects of music's 
influence on the optional routines, athletes and music 
innovation: First, music innovation can make the integrity, 
variation and uniqueness of dragon dance movements 
more prominent, and increase the appreciation of the 
optional routines. Secondly, music plays an inspiring role 
in athletes' practice of routines. Highlighting routines' 
rhythm can also drive athletes' passion and better set off 
the atmosphere. Third, in terms of music innovation, 
traditional music can be combined with modern music, 
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which can be better combined with technical movements. 
The creation of music should conform to the style of the 
routine, under the guidance of music for routine drills. 
2.4 Research on technical movements of optional routines 
Wu Chunrong (2013) and Ren Yuqing (2014) explained 
from the movement characteristics of dragon dance, 
holding that the expressive force of the movement should 
be reflected from the understanding degree and deduction 
degree of the routine, and it is necessary to pay attention 
to the expression of spirit and charm. For example, the 
dynamic characteristics of the dragon, such as deflections, 
left and right turns, bending, stretching and stretching, etc. 
[[] ren yuqing. Analysis on the action characteristics of 
prescribed routines of competitive dragon dance under the 
new rules [J]. Journal of jiangsu university of technology, 
2014, 20 (2) :99-101, 106. 
]]. The unique movement style of dragon dance is 
displayed through morphological movements, modal 
movements and overall routines. 
The level of practice of optional routine depends on the 
understanding and grasp of technical movements. Two 
scholars, Chen Jianmin and Yin Chengsong, summarized 
the forms and expressions of dragon dance movements. 
They believe that in routine drill, we should pay attention 
to the overall layout of different technical movements in 
the three-dimensional space of the site, and each technical 
movement drill should have a sense of master and 
subordinate layers. Pay attention to training the ability of 
movement rhythm switch, strengthen the ability to 
understand the movement. Only in this way can we 
achieve the realm of both appearance and spirit in dragon 
dance. 
3. PROBLEMS AND DEFICIENCIES IN THE 
RESEARCH ON THE CREATION OF SELF-
SELECTED ROUTINES FOR COMPETITIVE 
DRAGON DANCE 
3.1 Lack of routine creation thinking 
The innovation of all kinds of methods, links and elements 
in the creation of self-selected routines needs to make a 
breakthrough on top of other existing materials, so it is 
impossible to create without foundation. After more than 
20 years of development, many high-level teams of 
competitive dragon dance have practiced excellent 
optional routines. The reason is that the high level of drills 
is on the one hand, but the routines themselves are more 
important. Only an excellent routine can win. But now, 
many teams are eager for quick success and instant profits. 
In order to gain more practice time, coaches ignore the 
importance of routine creation. Quite a few of the team's 
optional routines are just pure accumulation of difficult 
movements, and the music is cobbling together. There is 
no art and appreciation at all, so naturally they will not 

stand out in the competition. 
3.2 There is an imbalance between the practical 
experience and theoretical research of routine creation 
In recent years, the scale and content of competitive 
dragon dance events have been constantly enriched, and 
more and more high-level teams have participated. 
However, the theoretical development of competitive 
dragon dance routine is far behind the development of 
dragon dance technical level, and the theoretical basis and 
practical experience are extremely imbalanced. Most 
scholars' research on dragon dance is cultural, which does 
not play a substantial role in the development of 
competitive dragon dance, leading to a vague future 
development direction of competitive dragon dance. 
Without the guidance of theory, competitive dragon dance 
is likely to go in the wrong direction and become alienated 
gradually. 
3.3 The routine creation system is not perfect 
After dragon dance was included in the mass events of the 
National Games, some scholars began to study the routine 
creation of dragon dance. This paper makes a preliminary 
study on the methods, principles, procedures and other 
aspects of the creation and editing, which, to some extent, 
has inspired the creation and editing of the competitive 
dragon dance self-selected routines. However, its effect on 
the creation and editing is limited, and the reason is that 
there is no complete creation and editing system. The 
research of various scholars on the creation of self-
selected routines of dragon dance is narrow and the 
research degree is not deep. Therefore, it is very important 
for the development of dragon dance to have a complete, 
systematic and scientific creation system of self-selected 
dragon dance routines. 
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Abstract: Discussed the research content of graduation 
design and the proposition characteristics of graduation 
design under the new forms. Combining the actual 
situation of the School of Mechanical Engineering, 
several principles that should be followed and adhered 
to in the graduation design teaching and management 
under the new format are put forward. Through 
teaching practice, the reform and improvement of 
graduation design teaching management should be 
based on adapting to social development, and control 
the mode of higher education's talent training process, 
actively innovating, and forming high efficiency with 
its own characteristics and Chinese characteristics. 
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1.INTRODUCTION 
With the rapid development of my country’s higher 
education, profound changes are taking place in 
educational thoughts and concepts, the quality of talent 
training, and society’s requirements for talent training in 
higher education institutions. This has also brought about 
the reform of talent training models, especially under the 
new format, the repositioning of talent training goals and 
the redesign of talent training specifications have 
undergone significant changes. 
Graduation design (thesis), as a crucial practical teaching 
link in the training of talents in colleges and universities, 
needs to adapt to the in-depth reform of higher education, 
constantly adjust the topic selection ideas, innovate 
thinking methods, and seek higher-level development. 
3. RESEARCH CONTENT OF GRADUATION 
PROJECT (THESIS) 
Graduation design is the final training and inspection of 
the comprehensive quality of students' product 
development and design capabilities, preliminary 
scientific research and innovation capabilities. At the 
same time, the quality of the graduation design (thesis) is 
also an important basis for measuring the level of teaching, 
and for students' graduation and degree qualification 
certification. Its teaching and management has its own 
unique connotation and movement rules. 
2.1Practicality and innovation of design topic selection 
The practicality of design topic selection should not only 
meet the needs of students in future jobs, but also meet the 
needs of the design itself 
The society's demand for talents has immediate effect, 
therefore, the graduation project must have practical 
significance to a certain extent. Graduation design topics 
should be taken as far as possible from the actual 
engineering, or based on the actual engineering 

background. This is conducive to cultivating students' 
sense of responsibility and improving their ability to 
investigate, research, analyze and solve problems. It is 
equivalent to a pre-job training for students, which is 
conducive to students being familiar with and taking up 
their own jobs in a relatively short period of time after 
graduation. 
Science lies in discovery, design lies in creation. Therefore, 
the graduation design is an important manifestation of the 
combination of education, production, labor and social 
practice, and it should also be the greatest manifestation 
of college students' innovative ability, practical ability and 
entrepreneurial spirit. 
2.2Professional and comprehensive design knowledge 
The professionalism of design knowledge means that the 
graduation design should highlight the characteristics of 
the professional direction, meet the training goals, and 
cannot be comprehensive, regardless of priority; the 
comprehensiveness is to make the graduation design 
reflect the comprehensive application of various 
professional knowledge learned. For the direction of 
mechanical design, there must be both assembly drawings 
and parts drawings, as well as working machines, 
transmission machines, power machines, control 
machines, and complete transmission chains. While 
completing the design task, it is necessary to be trained 
and improved in design methods, experimental 
verification, access to literature, the application of various 
design specifications and design standards, and the writing 
skills of thesis. 
2.3Independence and collaboration of design completion 
Independence is a notable feature of graduation design 
teaching. Although the graduation project takes the design 
team as the basic teaching unit, one student corresponding 
to one topic is an important principle of topic selection [1]. 
Teachers should provide targeted guidance for each topic 
or each student, and students should complete the design 
topic independently in accordance with the design task 
book. Design topics are very comprehensive, but the 
required knowledge is mostly scattered in different 
courses. Designers need to contact and use relevant 
knowledge, including through self-study to obtain some 
knowledge content that may be used in the design process 
that has not been learned in the classroom. 
Most of the topics of the design team are derived from the 
same topic, and there will be differences in overall design 
and structural design among team members. Therefore, 
each topic must be constrained by the overall goal, and the 
team members must not only complete their own topics 
independently, but also work closely with each other. In 
fact, even if it is an independent subject, collaboration is 
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also essential. If it is a practical topic, it must also be 
coordinated with the company. 
2.4 Diversity and expansibility of design quality 
Graduation design (thesis) is an important teaching link to 
achieve training goals. Its irreplaceable role is not only 
embodied in the basic training of scientific research and 
the improvement of comprehensive practical ability for 
students, but also includes the scientific attitude of 
students to explore the truth and engage in the cultivation 
of comprehensive qualities such as rigorous work style 
and moral character. 
3. THE NEW FORMAT OF GRADUATION PROJECT 
(THESIS) 
As my country’s higher education is rapidly entering the 
21st century, the following characteristics of graduation 
design are more prominent: 
3.1 Diversity and practicability of teachers' proposed 
questions: In order to meet the society's requirements for 
diversity of talents, graduation design topics must also 
have diversity. This is not only manifested in design 
categories, such as engineering design, electromechanical 
control, manufacturing technology, software and papers, 
etc., but also in design content, involving multiple fields 
of industrial production and multiple industries, including 
traditional Typical topics, other types of design topics 
urgently needed by society, etc. 
The complexity and large number of design topics require 
multiple people to participate. New problems, new 
knowledge, and new directions require the integration of 
talents and their knowledge, such as machinery and 
electronics, machinery and management. This makes 
designer collaboration more important than ever. 
3.2 The individualization and tendency of students' topic 
selection: Due to their own interests, expertise, and 
employment intentions, students' topic selection is 
individualized, and social needs make students' topic 
selection with obvious inclination. Meeting these needs of 
students will not only mobilize their enthusiasm, but also 
enable them to demonstrate their abilities and enhance 
their confidence in solving practical problems. 
In the double selection process of the graduation project, 
it is obvious that students can choose teachers and topics 
independently. Among the many topics, we find that topics 
that adapt to modern development are easy to arouse 
students’ interest, and there are more students selected. 
For example, robot-related topics are the most obvious. Of 
course, there is also the influence of the old students on 
the freshmen, which is obviously reflected in the 
recommendation of some experienced teachers by the old 
students. 
3.3 Intrinsicization and innovation of design thinking: 
Facing the 21st century, the education, research and 
practice of graduation design are more closely related to 
"market competition". The focus of design thinking is no 
longer practical design, but functional principle design 
and commercial design. In particular, the proposal and 

development of functional ideas, highlighting the return of 
the essential characteristics of design ideas, are also the 
fundamental requirements for design innovation. From 
another perspective, the fundamental purpose of 
graduation design is not only to complete design topics 
and learn the design of modern machinery, but more 
importantly, to cultivate students' employability, 
innovation ability and learning ability. 
3.4 Modernization and convenience of design methods: 
Due to the development of computer technology and CAD 
technology, the means of mechanical design are becoming 
more and more advanced, from two-dimensional drawing 
to solid work three-dimensional modeling, from filling in 
schedules to automatic parts Classification and summary, 
standard parts library utilization, while the design is 
unique, convenient and fast, it also conceals the 
performance requirements of the operator's basic drawing 
skills. In fact, designing a part requires the use of lines of 
various types, lengths, thicknesses, straight and even 
colors, and can also be expressed from different 
perspectives and different relationships. These are closely 
related to traditional manual drawing training. Therefore, 
it is very important to handle the relationship between 
manual drawing and computer drawing. 
4. CONCLUSION 
The teaching and management of graduation design 
(thesis) is a universal and specific research topic. Each 
school is conducting related exploration and practice, and 
has accumulated many good methods and experiences. 
However, schools at different levels or Colleges have 
different orientations, teachers, source of students, and 
conditions for running a school, so the teaching and 
management model cannot be copied and copied 
completely. On a higher level, the reform and 
improvement of graduation design (thesis) teaching and 
management is a manifestation of the talent training 
process of higher education adapting to social 
development. The continuous development of society 
determines that teaching reform is a dynamic cycle of 
repeated cycles and continuous improvement. Therefore, 
the reform of graduation design (thesis) teaching and 
management must adapt to national and local economic 
development, actively innovate, and form characteristics. 
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Abstract: Throughout the current development of China's 
film and television industry, it is not difficult to find that 
the proportion of film and television works with great 
special effects has increased significantly, which shows 
the market demand for special effects production, 
especially the development of digital technology, for the 
design of special effects and animation synthesis 
technology to provide a new development power. This 
paper mainly expounds how to apply digital technology to 
special effects design and animation synthesis technology. 
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1. INTRODUCTION 
With the continuous rise of Chinese people's living 
standards, entertainment and cultural needs show 
diversified characteristics, and film and television culture 
has gradually become the primary choice of people. In this 
context, it promotes the continuous development and 
progress of film and television production technology. 
With the gradual development and maturity of digital 
technology, it provides new technical support for film and 
television special effects design and animation synthesis 
technology. How to apply digital technology to promote 
the development of film and television production has 
become an urgent problem to be solved. 
2.CONCEPT  
Digital technology is a science and technology 
accompanied by the electronic computer, it refers to the 
use of certain equipment will be all kinds of information, 
including: picture, text, sound, image, etc., into the 
electronic computer can identify the binary number "0" 
and "1" after the operation, processing, storage, 
transmission, transmission, reduction technology. 
Because information is encoded, compressed and decoded 
by computer in operation and storage, it is also called 
digital technology and computer digital technology [1]. 
Design, film and television special effects, just as its name 
implies is through the artificial to create the illusion of and 
illusion in the film and television (also referred to as the 
special effects) to carry on the design, thus can protect the 
safety of film actors, on the one hand, on the other hand 
through the increase of the special effects, can build a 
magnificent scene and exciting plot, makes films effect to 
the next level. In film and television special effects 
production, at present is mainly connected with lens, the 
processing of images through image processing, can make 
the original picture showing a different effect, so as to 

make the audience in the process of watching, access to 
intuitive visual experience, such as "amelie" and 
"Budapest hotel" and so on in the film, is the color of the 
picture, As the mood of the characters changes, the picture 
also changes colors, which can not be naturally presented 
through special effects. As for the connection of shots, the 
combination of different shots makes the picture more 
smooth and brings the audience a good viewing 
experience. 
Animation synthesis technology will use human motion 
texture and motion capture. Motion graphics and other 
technologies are combined to achieve human movement 
through the splicing of each other. With the continuous 
development of film and television production technology 
in China, the integration of digital technology with special 
effects design and animation synthesis technology has 
become a new development trend. 
3. APPLICATION OF DIGITAL TECHNOLOGY IN 
SPECIAL EFFECTS DESIGN AND ANIMATION 
SYNTHESIS TECHNOLOGY 
3.1 Freeze frame of the picture 
Freeze frame refers to the continuous dynamic frame by 
frame shooting of pre-made characters and the editing of 
the shot images so as to present the dynamic picture effect 
at last. And digital technology in the application of picture 
frames, mainly in the production of digital processing on 
the image, attachment effects through digital function, and 
makes the connection picture smooth, at the same time 
increase the dynamic and realistic images, make special 
effects and the boundaries between the fuzzy picture, thus 
reducing the sudden move of special effects, greatly 
increase the authenticity of special effects. This technique 
is often used in science fiction and disaster films. In some 
grand disaster scenes, such as tsunami, volcanic eruption, 
earthquake and so on, cannot be well presented by realistic 
scenes, so special effects are often used to achieve the 
desired effect. The computer simulation technology 
combined with manual animation adjustment, so as to 
make the disaster appear more real, in this process, the 
need to create a different model, makes the special effects 
in the process of contact with reality, neither in mold 
problems, at the same time also can make the picture more 
realistic, immersive experience to the audience. 
3.2 Action capture 
Commonly used motion capture equipment, such as 
MotionAnalysis, Polhemus, Sega Interactive, MAC, x-ist, 
FilmBox and Nokov, is mainly composed of sensors, 
signal capture equipment, data transmission equipment 
and data processing equipment. Accurate capture of 
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actors' movements can be achieved [2]. In today's film and 
television animation works, all kinds of special effects 
characters and virtual characters begin to become the 
protagonists of the works. In the process of acting, actors 
must rely on motion capture technology to accurately 
reflect their actions into the special effects characters. 
Gollum in The Lord of the Rings, for example, is himself 
a small elf in the setting of the story, and has no real life 
archetype, so it has to be done through motion capture and 
special effects. First analyzes the motion capture system, 
movement, expression, and physical data for the actors to 
capture, can according to certain proportion, the projected 
onto the character model by digital technology to produce, 
through multiple light marks on the actor's expression, 
action memory key tag, so as to realize for subtle 
expression, motion capture, The final virtual animated 
characters have both human actions and rich expressions, 
so as to realize the emotional changes of the characters, 
and make the virtual characters appear in front of the 
audience like real characters, so as to move the audience. 
Using motion capture technology in animation production 
can greatly improve the level of animation production. It 
not only improves the efficiency of animation production, 
reduces the cost, but also makes the animation production 
process more intuitive, more vivid effect. With the further 
maturity of technology, performance animation 
technology will be more and more widely used, and 
motion capture technology, as an indispensable and key 
part of performance animation system, will inevitably 
show a more important position. 
3.3 Application of 3D technology 
As the result of digital technology, 3D technology has 
changed the traditional presentation form of film and 
television animation, greatly enhanced the three-
dimensional sense of the picture, so that the audience can 
get a sense of participation in the process of watching, so 
as to have a wonderful watching experience. In the process 
of shooting, 3D technology is composed of a shooting host 

and two digital lenses. It replaces the alternating of human 
eyes and allows the machine to achieve the alternating 
effect, so as to present the three-dimensional effect. Two 
groups of data images are refracted by setting the lens 
spacing with a spectral filter, and the images are fed back 
to the host to finally achieve three-dimensional. The 
combination of film and television special effects design, 
animation synthesis technology and 3D technology 
enables the produced special animation effects to be 
expressed in a three-dimensional form. Through the 
combination of data, realistic animation effects can be 
presented on the final film and television screen to 
improve the audience's viewing experience. 
4. CONCLUSION 
With the continuous development and improvement of 
digital technology, it will promote the development and 
progress of film and television special effects production 
and animation synthesis technology in China. Now in film 
and television production, the application areas of digital 
technology also is very limited, effects and animation 
synthesis level in China and developed countries, there is 
a big gap between this must step up to digital technology 
in the field of video applications, making the high quality 
of the film and television animation works, to meet the 
needs of the people for the development of film and 
television culture. 
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Abstract: So far, the number of traditional national sports 
in China has reached thousands, and colleges and 
universities are the main position for inheriting and 
developing traditional national sports. Therefore, this 
article will be based on the protection of traditional ethnic 
sports and the status quo of traditional ethnic sports 
teaching in colleges and universities, from the perspective 
of intangible cultural heritage protection, explore the 
development of traditional ethnic sports education in 
colleges and universities. 
Key Words: National Traditional Sports; Intangible 
Cultural Heritage; Colleges And Universities 
 
1.INTRODUCTION 
Traditional ethnic sports contain strong national 
characteristics, which not only reflect certain 
entertainment and diversity, but also have obvious 
regional and national characteristics, which play an 
important role in carrying forward China's traditional 
excellent culture and promoting the development of 
China's sports cause [1]. Colleges and universities are 
closely related to the inheritance and innovation of culture. 
How to inherit and develop traditional ethnic sports with 
the help of the platform of colleges and universities, make 
full use of the rich resources of colleges and universities, 
and vigorously carry out traditional ethnic sports 
education is the key topic. Therefore, this paper will 
discuss the countermeasures of ethnic traditional physical 
education in colleges and universities from the perspective 
of intangible cultural heritage protection. 
2. THE PROTECTION OF TRADITIONAL ETHNIC 
SPORTS AND THE PROBLEMS OF TRADITIONAL 
ETHNIC SPORTS EDUCATION IN COLLEGES AND 
UNIVERSITIES 
2.1 Protection status of traditional national sports 
China has always attached great importance to the 
protection of intangible cultural heritage. Up to now, the 
intangible cultural heritage list has reached four batches, 
including acrobatics, traditional sports, recreational arts 
and other categories of items [2]. And traditional sports, 
including martial arts and other traditional sports, make up 
a lot of them. At the same time, there are many traditional 
sports of ethnic minorities, such as hockey of Dahaner 
ethnic group and boke of Mongolian ethnic group [3]. Go, 
chess and other traditional Chinese chess games are also 
listed in the intangible cultural heritage list. In the local 
intangible cultural heritage list of China, most of them are 

also traditional ethnic sports. It can be seen that at present, 
China has a relatively mature system in protecting ethnic 
traditional sports. 
2.2 Status quo of traditional ethnic physical education in 
colleges and universities 
At present, many colleges and universities in China have 
carried out the work of ethnic traditional physical 
education, and it is clearly pointed out in the "College 
Public Physical Education Curriculum" that 
corresponding elective courses of physical education 
should be set up in the sophomore stage, and martial arts 
is also an elective subject. But at present, except wushu, 
other ethnic traditional sports are relatively few in colleges 
and universities, and there are many problems in other 
aspects. Mainly summarized as the following aspects,  
2.2.1 The number of traditional ethnic PE teachers in 
many colleges and universities is relatively short; 
2.2.2 The curriculum of traditional ethnic physical 
education in colleges and universities is not scientific and 
standardized, and the curriculum time is relatively small; 
2.2.3 The traditional ethnic physical education system is 
not perfect. At present, most of the traditional ethnic 
physical education textbooks in colleges and universities 
are compiled by teachers themselves. Although they can 
improve the scientific research ability of PE teachers from 
the side, the content of the textbooks is not reasonable, 
which directly affects the teaching quality of traditional 
ethnic physical education in colleges and universities. 
2.2.4 The teaching form of traditional ethnic sports is 
monotonous, and the teaching content is almost the same 
with minor differences. Colleges and universities do not 
dig into the local traditional ethnic sports, and do not 
reflect the local characteristics of traditional ethnic sports. 
3. DEVELOPMENT COUNTERMEASURES OF 
TRADITIONAL ETHNIC PHYSICAL EDUCATION IN 
COLLEGES AND UNIVERSITIES 
3.1 Establish a first-class teaching team and optimize the 
discipline teaching system 
At present, the number of teachers in traditional ethnic PE 
education in colleges and universities is obviously 
insufficient, so colleges and universities need to optimize 
the allocation of PE teacher resources through various 
measures, and constantly introduce more and more high-
quality teachers in traditional ethnic PE education. At the 
same time, by employing the inheritors of intangible 
cultural heritage to assist teaching in the school through 
external channels, it can not only provide a way for them 
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to spread and carry forward traditional ethnic sports 
culture, but also inspire and lead students to actively 
participate in traditional ethnic sports projects through the 
role of example of inheritors. When constructing the 
discipline teaching system, colleges and universities need 
to dig into the curriculum resources, study and analyze the 
discipline teaching system from the overall level, focus on 
the teaching of intangible cultural heritage ethnic 
traditional physical education, and gradually form a set of 
perfect and reasonable ethnic traditional physical 
education teaching system. So that students are 
imperceptively influenced by the traditional sports spirit 
culture, change their own behavior, promote the 
inheritance of traditional national sports among students, 
and cultivate more traditional national sports 
communicators. 
3.2 Improve the proportion of ethnic traditional physical 
education courses 
At present, the ethnic traditional physical education 
courses in most colleges and universities in Our country 
are relatively low in all courses. So, need to further 
increase the proportion of national traditional sports 
curriculum in colleges and universities, especially 
improve the intangible cultural heritage of national 
traditional sports curriculum proportion, let the students 
have plenty of time learning, grasp the national tradition 
sports knowledge and skills, improve traditional sports 
teaching effect, thus indirectly promote traditional sports 
inheritance, protection of our country. 
3.3 Set up traditional ethnic physical education with 
characteristics 
There are many kinds of traditional ethnic sports. It is 
difficult to cover all the traditional ethnic sports education 
in colleges and universities. Therefore, colleges and 
universities need to accurately grasp the focus of 
traditional ethnic sports, combined with the development 
of local traditional ethnic sports, comprehensive 
consideration of the actual teaching and teacher resources 
of the school, and gradually form a form of traditional 
ethnic sports education with local characteristics. In 
specialized colleges and universities, it is necessary to 
combine their own teaching characteristics to set up 
unique and rich forms of traditional national physical 
education, such as some baduanjin, Yi Jin jing and so on. 
It can not only improve students' physical fitness, but also 
promote students to understand the practical role of 
traditional national sports and deepen their cognition of 
traditional national sports. In colleges and universities in 
minority areas, it is necessary to vigorously carry out the 
teaching of traditional ethnic minority sports with local 
characteristics, stimulate students' interest in participating 
in traditional ethnic minority sports, cultivate more 
inheritors of traditional ethnic minority sports, and realize 
the inheritance and sustainable development of traditional 
ethnic minority sports of intangible cultural heritage. 

3.4 Fully explore the space of ethnic traditional physical 
education 
Simple classroom teaching can not fully meet the needs of 
traditional national physical education. Therefore, 
colleges and universities need to integrate classroom 
teaching and extracurricular teaching to further broaden 
the teaching space of traditional ethnic sports. For 
example, the construction of traditional ethnic sports 
associations can be promoted on campus to enhance the 
influence of traditional ethnic sports in universities and 
attract more students to participate in traditional ethnic 
sports. At the same time, the advantages of teaching 
resources in colleges and universities are actively used to 
promote and publicize national traditional sports to the 
society. In this way, colleges and universities can not only 
play the role of social teaching, but also further improve 
the popularity of traditional national sports, increase its 
influence in the society, and promote the inheritance of the 
whole people. 
4. CONCLUSION 
To sum up, there are still some deficiencies in the 
traditional ethnic physical education in most colleges and 
universities, and the development space of traditional 
ethnic physical education in colleges and universities is 
limited. This requires the joint efforts of the government, 
colleges and universities as well as teachers and students 
to pay special attention to the development of traditional 
ethnic sports of intangible cultural heritage and promote 
colleges and universities to better play the responsibility 
of inheriting traditional ethnic sports. 
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Abstract: This article first to the traditional "auto 
insurance and claims" course teaching to be a simple 
introduction, and respectively from two aspects of 
teaching and examination mode points out its existing 
problems, then mainly from the teaching mode, the 
introduction of theory teaching methods, practice teaching 
and curriculum evaluation method and so on four aspects 
are further studied and discussed, so as to improve the 
teaching quality to provide reference and reference. 
Key Words: Automobile Insurance; Claim Teaching 
Reform; Research Discussion 
 
1. CURRENT SITUATION OF COURSE TEACHING 
After long-term teaching practice of "Automobile 
Insurance and Claims", we found that there are the 
following problems in the teaching of this course: First, 
the course involves a wide range of knowledge and 
complex knowledge, which is difficult for students to 
master; Secondly, this course has more written 
expressions, which is boring compared with other 
automotive courses. In addition, students lack knowledge 
about insurance, so that it is difficult to develop interest in 
learning courses. The above problems mainly stem from 
the following two aspects. 
1.1 Course teaching mode 
According to my own experience and understanding of the 
investigation of other schools, although in the current 
education industry has carried out various forms of 
teaching innovation activities, also brought a variety of 
new teaching mode, but restricted by traditional ideas, the 
traditional teaching mode in class is a common 
phenomenon of schools. Current auto insurance and 
claims the teaching mode is still in the traditional teaching 
mode is given priority to, schools have car insurance and 
claim this course main hope car class students can master 
the car insurance knowledge and the ability to put this to 
use, but at present the actual situation of students' learning 
and thought in the case of large difference. First of all, the 
teaching mode of the course is mainly based on teachers, 
teachers teach knowledge, students passively accept 
knowledge, students can not achieve independent 
experience, independent understanding; Secondly, the 
course content is mainly explained around the textbook, 
lack of practice process. As a result of the above reasons, 
students are unable to have a deep understanding of the 
course and even cannot combine theory with practice in 
the knowledge points of the textbook. As a result, students 
adopt a perfunctory attitude in learning the course and 
only rely on "rote memorization" to cope with the final 

assessment. 
1.2 Course assessment mode 
In the course of Auto Insurance and Claims, the teacher 
needs to assess the students to know how well they have 
mastered this course. At present, the curriculum 
assessment mode basically adopts paper examination, 
which inspects the students' mastery of theoretical 
knowledge, but cannot inspect their comprehensive ability. 
Auto insurance and claims this is the combination of 
theory and practice course, but courses in colleges and 
universities does not consider to develop the students' 
practical ability, after learning the courses so that students 
can't remember about auto insurance and claims, finally 
led to the decrease of the students' interest in study greatly. 
Therefore, in the course assessment needs to highlight the 
assessment of students' practical ability, in order to create 
comprehensive, practical talents for the purpose of 
assessment. The current assessment mode of traditional 
courses is shown in Table 1. 
Table 1 Traditional course assessment mode 

Course 
assessment 
results 

 content of 
examination 

Total 
proportion instructions 

grades Class attendance 
and homework 30% 

Students are 
assessed according 
to their attendance 
and the number of 
times they turn in 
homework 

Paper is 

Basic knowledge 
and key and 
difficult content 
of the course 

70% 
Paper score of 60 
points or more 
qualified 

2. RESEARCH AND DISCUSSION ON CURRICULUM 
TEACHING REFORM 
2.1 Online and offline mixed teaching methods 
Online and offline hybrid teaching includes both 
traditional classroom teaching and network teaching. In 
this teaching method, students first complete the basic 
knowledge learning in the offline class in advance, and 
then discuss with the teacher in class to achieve the 
learning goals. Online and offline hybrid teaching can 
cultivate students' ability to analyze and solve problems. 
Teachers mainly assist students in learning knowledge, 
explaining difficult problems and analyzing and 
summarizing key and difficult points for students in class, 
and then students can fully grasp knowledge points 
through after-class exercises. 
2.1.1 Build an online teaching platform 
We can build an online course of "Auto Insurance and 
Claims" with the help of online teaching platforms such as 
Xuetong and Yuclassroom. Online courses include course 
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introduction, syllabus, teaching schedule, lesson plan, 
multimedia courseware and chapter tests. Of course, 
independent learning time can also be set up on the online 
teaching platform, which can remind students to study 
courses on time. In order to facilitate students' better 
learning, online q&A can also be set up on the online 
platform, so that students can solve their problems through 
online services. 
2.1.2 Innovate the offline classroom teaching mode 
Through online learning, students can make full use of 
their offline classroom time, and students can improve the 
knowledge they have learned online and through 
independent learning by interacting with teachers. Of 
course, in class, teachers can also inspect the effect of 
online platform learning through examination papers. 
Teachers can also strengthen students' understanding of 
knowledge by allowing students to explain the course 
content on stage. They can also test their mastery and 
understanding of knowledge through group debate 
competition. 
Blended teaching can turn the whole teaching process into 
a "pre-class+in-class+after-class" teaching process. This 
teaching method can make full use of students' time and 
highly concentrate the complex knowledge points of 
"Automobile Insurance and Claims" course, so as to 
enhance students' learning initiative and make students 
fully understand the course content. The blended teaching 
process of Auto Insurance and Claims is shown in Table 2. 
Table 2 Blended teaching process of Auto Insurance and 
Claims 

Before 
class 

Online 
platform self-
study 
courseware 

Watch the 
online 
platform 
video 

Online 
answering 
questions 

Complete 
the tasks 
released by 
the 
platform 

In 
class 

Students and 
teachers have 
an interactive 
discussion 

Panel debate 

The teacher 
teaches the 
difficult 
points in the 
course 

Test paper 
answer 

 after 
class 

Read 
independently 

The 
experimental 
operation 

Complete 
the 
assignments 
posted by 
the teacher 
platform 

Finish the 
homework 
assigned 
by the 
teacher in 
class 

2.2 Course teaching method reform 
By analyzing the characteristics of the course "Auto 
Insurance and Claims", we can carry out the reform of 
teaching methods through the following two methods, so 
that students can stimulate the initiative of independent 
learning and make students have enthusiasm for learning. 
2.2.1 Case teaching method 
The emergence of case teaching method in Harvard Law 
School makes it easier for law school students to learn 
legal knowledge. Later, just because the case teaching 
method achieved good results in law school, Harvard 
University applied case teaching method in business 
school, which also showed good results. 
The practice proves that the application of case teaching 
method in the course of Auto Insurance and Claims can 
arouse students' great interest in learning this course. 
Specifically, the use of social and happened around the car 
insurance claims case to deepen students' knowledge of 

the car insurance knowledge and understanding. 
Traditional teaching method is the teacher explain the 
theoretical knowledge and as a leading role in class, 
students are mostly as a listener receives signals emitted 
from teachers, case teaching method is different, it is 
import to watch the classroom case and use the theoretical 
knowledge to analyze the case, and teachers mainly ACTS 
as a listener and the role of incentives, students become 
the protagonist, So the case method can make students 
learn the course content more effectively. The difference 
between case teaching method and traditional teaching 
method is shown in Figure 1. 

 
Figure 1 Differences between case teaching method and 
traditional teaching method 
Teachers who adopt case teaching method first introduce 
classic cases to carry out teaching contents in class. When 
playing typical cases of car insurance in class, teachers can 
let students have independent discussions, so that students 
can exercise their ability to analyze cases according to the 
basic knowledge taught by teachers. This student-centered 
teaching method is more likely to stimulate students' 
learning initiative, and can better maintain students' 
enthusiasm for learning knowledge. The application of 
case teaching method is not only conducive to students' 
interest in the knowledge of "Automobile Insurance and 
Claims", but also enables students to develop the logical 
thinking ability to solve the case problems in advance, 
which is convenient for students to understand the 
knowledge more easily. The detailed case implementation 
process is shown in Figure 2. 

 
FIG. 2 Case implementation process 
2.2.2 Role-playing 
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Role-playing method is guided by teachers. Students play 
various roles to simulate the activities and behaviors of the 
roles. Then students solve various problems encountered 
by the roles through theoretical knowledge learned in class 
and obtain more knowledge. 
The course of "Automobile Insurance and Claims" is 
complicated in knowledge and closely related to practical 
life. Therefore, the course of "Automobile Insurance and 
Claims" not only requires students to have the basis of 
theoretical knowledge, but also requires students to have 
certain practical ability. In order to enable students to 
better learn the contents of auto insurance and claims, the 
course can be combined with the actual situation. In the 
specific teaching process, teachers can first ask questions 
to students, and then students can solve the problems 
raised by teachers by analyzing and playing roles. Such as, 
for example, let the students play a car insurance from 
personnel of course of study, students need before owners 
through have a problem of interpretation of knowledge to 
solve, through lets the student in the simulation scenario 
deepen their impression of theoretical knowledge, at the 
same time, through the role playing teaching method still 
can make students produce feelings of professional post, 
It is convenient for students to adapt to work more quickly 
when they finally enter the society. Figure 3 shows the 
implementation process of role-playing method in 
teaching. 

 
Figure 3 Implementation process of role-playing teaching 
method 
2.3 Integration of practical teaching 
Students should not only master the basic theoretical 
knowledge, but also combine the theoretical knowledge 
learned in class with practice, and finally make full use of 
the knowledge of auto insurance claims to solve practical 
problems. We can carry out practical teaching through the 
following two methods. 
2.3.1 Project teaching method 
The application of project-based teaching method in the 
curriculum can help students understand and master the 
theoretical knowledge of the curriculum and also exercise 
students' comprehensive ability. The following to car 
insurance underwriting process as an example to talk 
about its specific application. Teachers can advance 
students will be divided into several groups, lead the 
students to go to the insurance company to inspect 
investigation, students by observing the insurance 
personnel for insurance application review, vehicle 

inspection, insurance cost calculation and verification to 
finally complete the whole process of the insurance policy 
to master the basic requirements in detail, then under the 
guidance of students in teachers and insurance personnel 
to complete the entire process, Finally, the teacher 
summarizes the advantages and disadvantages of students 
through their performance in the process. This kind of 
practical teaching can not only fully test students' 
comprehensive learning quality, but also focus on 
cultivating students' ability of observation and imitation, 
and deepen their understanding of auto insurance 
knowledge. Project-based teaching method can cultivate 
students' independent thinking ability and practical ability. 
This teaching method can fully mobilize students' 
enthusiasm, let students occupy the "C position" and 
teachers become "assistants", which is more conducive to 
cultivating students' independent learning ability. 
2.3.2 Software Simulation method 
Software simulation method is a method to achieve 
teaching tasks by simulating practical process on 
computer software. As a specialized course, the 
curriculum for students auto insurance and claims more 
difficult, because the student has a large number of 
professional term and for the knowledge of the course 
learning interest is low, in order to make students 
understand and master the knowledge, we can through the 
car insurance claims related simulation teaching software 
to complete, such as car insurance underwriting and 
claims process, Let the students experience the work 
content of each post in the relevant process on the 
simulation teaching software, so that they can understand 
and master the relevant knowledge points more 
systematically, so that the students can form oriented 
memory to exercise their practical ability. 
2.4 Reform of course assessment mode 
An excellent course needs not only innovation in course 
content and teaching method, but also innovation in 
course assessment mode. Only through course assessment 
can teachers better understand a student's grasp of the 
course content, so all students need to be assessed after 
completing the course learning, assessment is an effective 
way to test students. At present, the traditional course 
assessment method is mostly the combination of final 
examination and ordinary performance to evaluate 
students' results, and for the courses with strong practical 
requirements, practical operation assessment can be added 
to the above standards to test the degree of the 
combination of theory and practice of students. 
For the curriculum, auto insurance and claims during 
examination formulated to create practical, 
comprehensive talents for the purpose of the inspection 
standards, can be in many ways to investigate the 
integrated performance of students, in addition to the class 
attendance can add students online interactive, video 
learning result and experiment result, etc., and adjust the 
proportion of grades, The proportion of the final exam 
results should be reduced, and the practice assessment 
method can also be added. With the examination mode of 
art examination as the reference standard, students can 
show a scene simulation through practice demonstration, 
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such as the simulation of insurance process. In general, the 
previous assessment method can be changed into the form 
of "usual score+practice assessment score+final paper 
score", so that the changed course assessment model can 

better exercise students' comprehensive ability. The 
specific course assessment items and contents are shown 
in Table 3. 

Table 3 Examination items and contents of Auto Insurance and Claims course 
Course assessment 
Results  content of examination Total 

proportion 
The 
proportion instructions 

 usual 
performance 

Online evaluation 

40% 

15% There are tests in each unit 
(Complete the test, correct rate 80%) 

Online video learning time 5% Can complete the video viewing 
Online course homework 5% Upload it to the online teaching platform 
Class attendance 10% Total absenteeism was below 5% 
 experimental measurement 5% See the completion degree of the experimental project 

Practice 
assessment 
Results 

Language expression and logical 
thinking ability 

40% 

5% Smooth expression and clear logic 

Ability to master professional 
knowledge 10% Independent shows a process of projects related to auto 

insurance and claim settlement projects 
Analysis ability 15% Grasp the crux of the problem and make correct judgment 
Flexibility and adaptability 10% Flexible in the face of emergencies 

Final examination 
paper 
Results 

Test paper examination 20% 20% A score of 60 or above is considered qualified 
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Abstract: Software defined network (SDN), as the latest 
local area network (LAN) architecture, separates the 
tightly coupled control plane from the data plane through 
interfaces, and constructs an open and programmable 
network that is not limited to hardware devices through 
specific programming languages. For systematically 
carried out in colleges and universities based on SDN 
network architecture related virtual simulation experiment, 
this paper, using Mininet as virtual simulation platform, 
and introduced the experimental environment deployment 
steps with the experiment, a classic experiment by ARP 
engagement design experimental solution as an example, 
the experiment can help promote students' understanding 
of SDN network and network security, Train students' 
ability of application and practice. 
Key Words: Software-Defined Network; Mininet Virtual 
Simulation Platform; The Experimental Teaching 
 
1. INTRODUCTION 
In today's increasingly serious network security, network 
security discipline personnel training needs not only solid 
theoretical support, but also a large number of virtual 
simulation environment simulation. Compared with 
traditional computer network courses, after laying a solid 
foundation, students should conform to the trend and 
understand the security attack and defense technology 
under the latest network architecture (SDN) [1]. Due to 
the limitations of the hardware conditions of the current 
network security training room, even with the 
experimental environment supporting the latest SDN 
architecture, the experimental equipment and operation 
time are very limited, which makes it difficult to carry out 
large-scale network security experiments flexibly and 
independently. 
Based on the latest network architecture (SDN), this paper 
selects Mininet, the most popular virtual simulation 
platform, and designs an experimental scheme taking ARP 
attack and defense classic experiment as an example [2]. 
The experimental scheme is relatively perfect, which can 
help students get familiar with Linux (Ubuntu) operating 
system environment, deepen their understanding of virtual 
simulation of network security, master the principle of 
ARP attack and defense, and learn the core knowledge of 
network security under SDN architecture. 
2. SDN architecture network 
Before the emergence of software-defined network (SDN), 
the architecture of computer network equipment was 

basically vertically closed and integrated. Generally 
speaking, it could be divided into three parts: the 
manufacturer's customized hardware, the manufacturer's 
operating system, and the network function program. The 
manufacturer was responsible for the equipment from 
hardware to software, and the network function was 
provided by one customized program. Due to its closed 
nature, the system API is not open to the outside world, 
leading to equipment manufacturers have the exclusive 
right to speak, making the innovation of the industry 
basically stagnant. Limited by the network equipment 
customized by manufacturers, it is difficult for teachers to 
design or optimize the functions of network equipment by 
means of programming. Experimental teaching is mainly 
composed of rigid verification experiments. 
SDN, as a new network architecture, has developed 
rapidly since its birth in 2009 under the background of 
rapid advances in big data and cloud computing 
technologies, gradually alleviating the above difficulties. 
SDN innovatively separates the tightly coupled control 
plane from the data plane, controls through the SDN 
controller, uses the "southbound" interface protocol to 
deliver policies to the network device control plane, and 
the network device data plane forwards according to the 
policies delivered by the SDN controller. Developers can 
develop applications through the "northbound" interface 
of SDN controller and through specific programming 
languages or interface rules, so as to cope with the rapidly 
changing network function requirements and construct an 
open and programmable network limited by hardware 
devices. 
3. MININET VIRTUAL SIMULATION PLATFORM 
At present, the virtual simulation platforms of SDN 
mainly include Mininet, OpenNet and NS3, all of which 
support the mainstream OpenFlow protocol. As a 
lightweight and open source SDN network imitation 
platform, Mininet has been favored by SDN practitioners 
in recent years due to its open and free characteristics. At 
present, Mininet is the official platform for testing and 
demonstrating the Openflow protocol. Mininet is mainly 
composed of virtual terminal nodes, OpenFlow switches 
and controllers. Although in practical application 
scenarios, mainstream remote controllers (such as Nox, 
Ryu, OpenDaylight, ONOS, etc.) are generally used 
instead of their own controllers. However, in order to 
facilitate students to get into THE SDN network, this 
paper uses the SDN controller built in Mininet to conduct 
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experiments. The built-in SDN controller of Mininet 
allows users to use Python programming language for 
control. Python is an object-oriented scripting language 
with both explanatory and compilable features. Due to its 
powerful third-party library, Python is becoming more and 
more popular in the field of network programming. Many 
colleges and universities have put Python courses into 
student training programs. 
4.ARP ATTACK AND DEFENSE MECHANISM 
In Ethernet lans, hosts communicate with each other 
through layer 2 networks. MAC addresses are necessary 
in Layer 2 network communication. To convert IP 
addresses to MAC addresses, ARP (Address resolution 
Protocol) is required. As the only protocol responsible for 
address resolution in the TCP/IP stack, ARP is not 
designed to prevent spoofing for its high efficiency at the 
beginning of the design, and is completely based on the 
mutual trust between hosts. 
In Layer 2 communication, an ARP response packet is 
sent to the target host to obtain the MAC address because 
there is no MAC address of the target host. When 
receiving a response packet, the host directly writes the 
IP-MAC mapping into the ARP cache without detecting 
the authenticity of the packet. The ARP cache table has a 
timeout mechanism. If an ARP entry is not used in the 
cache for a long time, it is automatically cleared. The 
mapping between IP addresses and MAC addresses in the 
cache table can be changed at any time, so ARP spoofing 
is very common in the LAN. There are two common ARP 
attacks: gateway spoofing and route spoofing. 
Taking gateway spoofing as an example, ARP attacks 
usually start from forging gateway IP address and MAC 
address, and use a large number of ARP reply packets to 
frequently update the ARP cache table of LAN hosts, so 
as to achieve the purpose of network interruption or 
manin-the-middle attack. Currently, the common methods 
against ARP attacks include statically binding local IP 
addresses and MAC addresses, ARP defense on access 
switches, and ARP defense software. This paper takes the 
local binding of IP address and MAC address as an 
example to design ARP attack and defense experiment 
scheme. 
5. DESIGN OF ARP ATTACK AND DEFENSE 
EXPERIMENT SCHEME 
5.1 Mininet simulation environment construction 
There are two ways to build a Mininet simulation 
environment. One is to use an official Ubuntu VM image, 
which contains all openFlow-related components and 
Mininet. This method is suitable for the Windows 
environment of most training rooms in colleges and 
universities. After installing VMware Workstation, you 
can directly import the image file [5]. 
The other method is more complex and requires students 
to have a certain Linux foundation and be able to operate 
Mininet freely in the form of command line. Take Ubuntu 
as an example. The first step is to use the "apt-get 
upgrade" command to update apt. If git is not installed, 
you need to use the "apt install git" command to install Git. 
The second step, the use of "git clone 
git://github.com/mininet/mininet" command out get 

Mininet source code. Step 3 switch to the Mininet 
directory and run the Mininet /util/install.sh script with the 
recursive parameter "-a". In the fourth part, the basic 
functions of Mininet can be tested by simple "MN --test 
pingall" command after installation. 
5.2 Experimental Procedure 
For students who have not been exposed to Python, it is 
recommended to use Mininet visualization tool MiniEdit 
in the first simulation experiment to edit the desired 
topology on the visual interface, and then automatically 
generate the topology script based on Python language. 
However, in order to truly realize the full function 
simulation of SDN on Mininet, it is still necessary to use 
Python language to write scripts. The controller of 
Mininet is also an interface realized by Using Python 
language. 
The experimental topology in this paper consists of three 
hosts, one switch, and one controller. The host is directly 
connected to the switch, and the controller is directly 
connected to the host. The IP addresses of host H1, H2, 
and H3 are 192. 168. 100. Host H3 is the host VM and 
must be connected by running the ovs-vsctl command in 
the Mininet environment. Because the topology script is 
quite long, it is not fully presented in this article. Only the 
following key parts are described: 
5.2.1 Generating Node Devices. In this example, you need 
to generate two hosts h1, H2, switch S1, and controller C1, 
and configure IP addresses for the hosts. Example code is 
as follows: 
net = Mininet(cleanup = True) 
H1 = net. AddHost (' h1, IP = '192.168.100.1') 
The h2 = net. AddHost (h2, IP = '192.168.100.2') 
s1 = net.addSwitch('s1') 
c1 = net.addController('c1') 
5.2.2 Generating Links between Nodes. For example, s1-
eth0 is connected to C1-eth0, s1-eth1 is connected to H1-
eth0, and s1-eth2 is connected to h2-eth0. Example code 
is as follows: 
net.addLink(s1, c1, intfname1='s1-eth0', intfname2='c1-
eth0', cls=TCLink , bw=bottleneckbw, delay='1ms', 
max_queue_size=buffer_size) 
net.addLink(s1, h1, intfname1='s1-eth1', intfname2='h1-
eth0', cls=TCLink , bw=bottleneckbw, delay='1ms', 
max_queue_size=buffer_size) 
net.addLink(s1, h2, intfname1='s1-eth2', intfname2='h2-
eth0', cls=TCLink , bw=bottleneckbw, delay='1ms', 
max_queue_size=buffer_size) 
5.2.3 Host VM (H3) Add a virtual NIC whose IP address 
is 192.168.100.3 and run the ovs-vsctl command to 
connect the host VM NIC to the switch in the Mininet 
environment, facilitating subsequent ARP attacks using 
the ARP disconnection attack tool arpspoof. Example 
code is as follows: 
In the host VM environment, run the following command: 
sudo ifconfig ens* (* indicates the NIC number) 
192.168.100.3 
In Mininet: add-port s1 ens* 
5.2.4 In Mininet, run the pingall command to check 
whether all nodes in the topology can communicate with 
each other. 
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6. In this paper, host H3 is designed to carry out ARP 
spoofing attack on host H1 and H2. After H3 uses the ARP 
attack tool Arpspoof to attack, it uses a large number of 
forged ARP response packets generated by arpspoof to 
forge THE MAC addresses of H1 and H2 to implement 
ARP spoofing. As a result, h3 intercepts the traffic 
destined for H2 and H1, forming a manin-in attack. Since 
h1 cannot be disconnected from H2 during the attack, 
ARP spoofing is performed not only on H1 but also on H2 
by forging the IP address and MAC address of H1. After 
the Mininet experimental topology was generated above, 
the experiment was carried out as follows: 
6.1 Host VM (H3) Run the following command to install 
arpspoof:sudo apt-get install -y dsniff ssldump 
6.2 The IP forwarding function is enabled on Host VM 
(H3). If the IP forwarding function is disabled, the 
destination VM will be disconnected from the network 
after traffic is imported. Then there are two ARP 
poisoning operations, the first to redirect traffic from H1 
to H3 and the second to redirect data from H2 to H3. 
Specific commands are as follows: 
Arpspoof -i eth0 -t 192.168.1.5 192.168.1.1 
Arpspoof -i eth0 -t 192.168.1.1 192.168.1.2 
6.3 On the H1 terminal, run the arp-a command to view 
the IP address and MAC address mapping table of H1. The 
MAC address entry of H2 in the ARP cache of H1 is 
spoofed as the MAC address of host VM (H3), and the 
MAC address of H2 is changed to that of host VM (H3). 
Similarly, the IP and MAC entries corresponding to H1 in 
H2's ARP cache are tampered, and the MAC address 
corresponding to H1's IP is changed to the MAC address 
of the host VM (H3). 
6.4 Defend against ARP attacks. In this experiment, ARP 
attacks from host VM (H3) are countered by statically 
binding IP addresses and MAC addresses in THE ARP 
cache of H1 and H2. The method is to run the ARP -s 
command on H1 to bind THE IP address and MAC 
address of H2, so that the ARP response message of H3 is 
invalid. After the binding, view the IP-MAC address 
mapping table of H1 to verify that the IP address and MAC 
address of the gateway are bound successfully. The same 
is true for H2. The IP address and MAC address of H1 are 
bound. 

6.5 Finally, perform experimental verification and enable 
ARP attacks on H1 and H2. H3 cannot intercept traffic 
between H1 and H2 and successfully defends against ARP 
attacks. 
7. CONCLUSION 
Based on the latest SDN network architecture in LAN and 
Mininet, the most popular virtual simulation platform, this 
paper designs and introduces a scheme taking ARP attack 
and defense classic experiment as an example to cultivate 
students' practical application ability with a flexible and 
fast experiment platform. Help students master the basic 
knowledge and working principle of network security 
under the latest network architecture after learning classic 
cases. 
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Abstract: Since the reform and opening up, with the 
gradual establishment of the socialist market economic 
system, China, a "land of ceremony" in the social 
transition period, has often appeared in recent years such 
as the moral indifference of refusing to help the dead and 
refusing to do justice. Leaving it unchecked will not only 
have extremely serious negative impact on the healthy 
development of social individual morality. Moreover, it 
will hinder the orderly construction of socialist morality. 
How to treat the phenomenon of German indifference? 
What invisible hands are at work? How to deal with it as 
an educator? This paper takes the phenomenon of moral 
apathy as the research object and tries to find the 
educational countermeasures to solve the phenomenon of 
moral apathy. 
Key Words: Social Transformation; Moral Indifference; 
Education Countermeasures 
 
1.INTRODUCTION 
As a social phenomenon, moral indifference not only 
involves individuals who act with moral indifference, but 
also involves all aspects and fields of the society, which 
reflects the collective absence of social morality, 
professional ethics and family virtues in the society. The 
problem of moral education reflected by the phenomenon 
of moral apathy in the social transformation period needs 
people's continuous attention. This paper takes the 
phenomenon of moral indifference as the research object 
and tries to find feasible educational methods to solve it 
effectively. 
2. WHAT IS MORAL INDIFFERENCE 
Moral indifference is composed of two words "morality" 
and "indifference". To define the concept of moral 
indifference, we must first make clear what morality is. As 
the superstructure and ideology of society, morality not 
only has a relatively independent development process, 
but also is subject to the economic and political life of the 
real society, thus showing a general nature different from 
other social phenomena. Eastern and western cultural 
understanding of the "moral indifference" has certain 
deviation, "cold" in the context of ethics in the east is often 
derogatory sense, this is due to our for individual moral 
responsibility have higher expectations, so in simple 
dichotomy of the evil and the good, the "cold" and "evil" 
as the object of criticism and condemnation. 
"Indifference" has a more diversified meaning and value 
evaluation in western culture. If understood in the sense of 
"indifference" of the Stoic school, "indifference" can even 
be regarded as a virtue. Excluding such extreme 

understanding, "indifference" in the western ethical 
context also has a neutral meaning beyond the duality of 
good and evil, that is, moral neutrality. They divide moral 
behavior into three kinds of "good, evil and neutral". 
Although "indifference" is sometimes said to be a virtue 
in Western culture, it is more often understood in a 
negative sense, and is more often said to be a sin. To sum 
up, the author thinks that moral apathy is a kind of thought 
and behavior of moral subject's inaccurate, non-standard 
or unconscious use of moral code in interpersonal 
relationship. 
3. THE ORIGIN OF MORAL INDIFFERENCE IN 
EDUCATION 
Since ancient times, China has attached great importance 
to moral education, especially to the education and 
cultivation of personal morality. In the Analects of 
Confucius, Confucius said, "If morality is not practiced, if 
it is not taught, if it is not learned, if it is not learned, it is 
not changed, and if it is not good, it is not changed. This 
is what worries me." Although it is not used for a long time, 
it is called immortal "classic words, all these have 
expounded the important role of moral education. In the 
period of social transition fierce competition of the market 
economy environment, everyone in the society the pursuit 
of self-interest maximization, while promoting efficiency, 
has a positive influence on economic development and 
social progress, but in the utilitarian principle of market 
economy and socialist ethics, there is a contradiction 
between the outstanding performance for the phenomenon 
of moral indifference. The root of moral indifference in 
education involves not only the negative impact of mass 
media, the impact of adverse social trends of thought, the 
lack of individual demonstration and other social 
educational factors, but also school education and family 
education under different family types, such as single-
child family, single-parent family and left-behind child 
family. In short, the emergence of moral indifference can 
be traced back to the root of education, and the reasons are 
various. Engels once said, "All the previous moral theories 
are ultimately the product of the social and economic 
conditions at that time." [1] p471 so from education root 
cause analyze the phenomenon of moral indifference, also 
must from set out actually from the modern society, from 
the reform and opening up the market economic system 
gradually established after the fact, from to is in the 
primary stage of socialism in our country the basic 
national conditions, based on reality, the author thinks that 
the attribution of from the education level can be summed 
up in four "uncertain", The idealized moral education goal 
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and realistic moral education goal make the educatees at a 
loss, the one-sided moral education content does not 
match the new requirements of social morality make the 
educatees at a loss, and the simple moral education 
method is disjointed with the moral practice of the new era 
make the educatees at a loss. The simple means of moral 
education and the complex environment in the 
information age make the educated at a loss. 
4. EDUCATIONAL COUNTERMEASURES FOR 
CORRECTING MORAL INDIFFERENCE 
4.1 Strengthen the responsibility of family education 
Family education is the foundation of the moral education, 
family moral education, consciously and unconsciously 
are will become "the basis of school moral education first 
impressions are most lasting, [2] p209 family morality 
responsibility education should not only pay attention to 
their children moral education directly, and should attach 
great importance to the precept of parents, also note that 
effective communication with the school education, social 
education and docking. The exemplary role of parents 
should not be ignored. As the leader of family moral 
education, parents should have the corresponding moral 
education ability. First of all, husband and wife should 
respect, trust and care for each other. Secondly, parents 
should set an example. As parents, they should set an 
example for their children in everything. Finally, parents 
should keep pace with The Times, update their educational 
ideas in time according to the development and 
requirements of The Times, and strengthen 
communication and exchanges with their children. Facing 
the change of current social environment, moral education 
of children should be carried out pertinently. In care 
education to foster, for example, is education 
demonstration children how to care about people, the 
children know only equality between man and woman is 
not enough, even the person the independence of the 
priority, correctly judge what is the real concern, how to 
realize the concern, the children realize that concern in the 
interpersonal relationship is more important. 
4.2 Optimize the school education path 
Man's growth is a process of continuous learning, school 
as planned and organized to the educatees systematic 
education activities of the specialized agencies, one end 
connected to the family, it connects to the society, always 
in the family and society, under the high attention of 
school education naturally become the key to moral 
education, is the pillar of the link of education and 
assurance. School education has always been attention to 
the cultivation of students' individual moral, ancient 
"study, teaching", "DE is not wide, not to is macro not 
Ann" education maxim, more modern ent "khalid is the 
basic task of education", the scientific theory but for 

entrance baton weakening the reality of the school 
education is more and more for the cultivation of students' 
moral quality, In this case, school education is also 
creating moral apathy to some extent, so optimizing 
school education path and cultivating students' moral 
feelings play a positive and irreplaceable role in reversing 
moral apathy. The key to optimize the path of school moral 
education is to construct moral belief cultivation 
education. Everything is the result of internal and external 
factors. Morality can make up for the deficiency of 
knowledge, but knowledge can not make up for the 
deficiency of morality. 
4.3 Improve the social and educational environment 
If in the process of moral education, family education is 
the foundation, school education is the key, so social 
education is an extension of the family education and 
school education, because of family and school eventually 
leads to a social, family and school education product of 
educatees mostly is half-baked, need social hone and test, 
from the level of social education is of great significance. 
In the social transformation period, the social environment 
is complex and changeable, the trend of values is 
diversified, the cultural integration and confrontation are 
frequent, and the evolution of social thought is accelerated. 
All these have become the "soil" for the occurrence of 
moral apathy. From the perspective of improving the 
social education environment, preventing and correcting 
moral apathy has become an urgent social problem to be 
solved. The primary goal of improving social education 
environment is to improve the quality of mass media and 
purify the environment of public opinion. Marx believed 
that "people create the environment, and the environment 
also creates people" [3] P172-173 Therefore, improving 
the quality of mass media, creating a moral atmosphere 
and strengthening supervision by public opinion have 
become important factors affecting personal moral quality 
and important means to improve the environment of social 
moral education. The important means to improve the 
social education environment is to strengthen the 
government's regulation and control responsibility. The 
important measure to improve social education 
environment is to cultivate individual moral 
demonstration ability. 
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Abstract: In recent years, curriculum ideological and 
political reform has become the main direction of college 
education and teaching reform, and the innovation mode 
of practical teaching reform has been exploring, so how to 
integrate curriculum ideological and political into it has 
become the focus of research. The department of Archival 
Science of Guizhou Normal University (hereinafter 
referred to as your Normal University) has been 
committed to strengthening the cultivation of innovative 
archival science undergraduate talents, and has continued 
to carry out research on the reform of practical teaching 
innovation mode, striving to cultivate undergraduate 
archival science talents with practical innovation ability 
and strict Party spirit consciousness for party and 
government organs at all levels. Therefore, due to its 
specialty and social needs, it is necessary to strengthen the 
integration of curriculum ideological and political 
education and practice teaching innovation mode, which 
is also in line with the goal of practice teaching mode 
reform for cultivating innovative talents in archival 
science undergraduate major. 
Key Words: Curriculum Ideology And Politics; 
Experimental Teaching; Innovation Mode; Discusse 
 
1.INTRODUCTION 
Since its establishment in 2012, the archival Science 
major of Guizhou Normal University has cultivated more 
than 300 professionals for the society. From the 
perspective of professional characteristics, the practical 
application ability of archival science is very important. 
At the same time, combined with the particularity of 
graduates' main job hunting channels, through nearly ten 
years of exploration in running schools, it has formed a 
system for integrating curriculum ideology and politics 
into the innovative mode of practical teaching. From the 
perspective of daily operation, teaching, project and 
competition are important ways to integrate curriculum 
ideological and political education into the innovation of 
professional practice teaching mode in colleges and 
universities. Aiming at this, the archival Science major of 
your Normal University has formed a joint force from 
three aspects: first, taking practical teaching courses as a 
platform, extending the depth of practical teaching 
innovation mode with curriculum ideology and politics; 
Second, taking the micro topic research as the carrier, 

expand the width of the innovative mode of practice 
teaching with curriculum thinking and politics; Thirdly, 
with discipline skill competition as the starting point, 
enrich the content of practice teaching innovation mode 
with curriculum thinking and politics. At the same time, 
professional teachers focus on exploring ideological and 
political content related to teaching content, and design 
practical curriculum plans that organically integrate 
professional knowledge and curriculum ideological and 
political, so as to realize the integrated development of 
innovative modes of curriculum ideological and political 
and practical teaching. This paper has carried out research 
on the teachers and students of archival science in your 
normal University, and preliminarily discussed and 
analyzed the status quo of the innovation mode of 
practical teaching integrating curriculum ideology and 
politics into archival science, providing reference and 
experience for the innovation mode reform of practical 
teaching in other universities.  
2. TAKE THE PRACTICAL TEACHING COURSE AS 
THE PLATFORM, EXTEND THE DEPTH OF THE 
INNOVATIVE MODE OF PRACTICAL TEACHING 
WITH THE COURSE THINKING AND POLITICS 
Just open your discusse the professional teachers will 
practice teaching as an important part of teaching course, 
make full use of and rely on neighboring universities and 
institutions of resources, many practice teaching courses, 
concrete repair include information technology, archives 
arrangement, archives, archives of field study, archives 
production covers the university four years of practice 
teaching course, And course ideology and politics are also 
fully integrated into it. 
In the practical teaching course, the archives arrangement 
course will be based on the red archives, according to the 
historical period, historical events, historical figures and 
other elements for sorting and archiving, in the process of 
ideological and political content, strengthen the students' 
study of party history; In the course of archives restoration, 
I will go to Guizhou Provincial Library to learn how the 
librarians repair the historical materials of the Republic of 
China period on site, and work as an assistant. By 
participating in the restoration process, I will get in touch 
with historical materials and strengthen the improvement 
of ideological and political literacy. In the course of 
archival making, teachers require students to make 
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archives by reflecting poverty alleviation, family tradition 
inheritance, family revolutionary experience and other 
themes. Through the process of collecting materials and 
making, students' correct understanding of the three views 
can be shaped. Through this series of ways, the archival 
science major of your Normal University has established 
a set of operational curriculum ideological and political 
integration mechanism in practical course teaching, and 
formed a virtuous circle of practical teaching innovation 
and curriculum ideological and political mutual aid mode. 
Take the practice teaching course as the platform, extend 
the depth of innovation mode of the practice teaching of 
archival science with the course thinking and politics. 
3. TAKING MICRO-TOPIC RESEARCH AS THE 
CARRIER, EXPAND THE BREADTH OF 
PRACTICAL TEACHING INNOVATION MODE 
WITH CURRICULUM THINKING AND POLITICS 
At present, colleges and universities basically form the 
concept of professional talent training to acquire 
professional knowledge and solve practical problems 
corresponding to social needs. At the same time, to carry 
out professional practice in school, specific professional 
knowledge must be put into practice on the practice 
platform as the goal. Based on this concept, the archival 
Science major of your Normal University has gradually 
introduced the micro-topic research into the innovation 
and reform of practical teaching. By taking the micro-
topic as the carrier and simulating the micro-topic research 
into a specific field of certain social reality demand, it has 
built a practical platform for students to apply the 
professional theoretical knowledge to practice. At the 
same time, in combination with the particularity of the 
main job hunting channels for archival science graduates, 
the micro subject research is more simulated to reflect the 
social reality demand of the macro curriculum, so as to 
expand the breadth of innovation mode of archival science 
practice teaching. 
Up to now, from the first batch of archival science 
students enrolled in 2012 to now, archival science teachers 
guide students to take rural revitalization, talent service, 
policy research, government affairs information 
disclosure and other social realistic needs that reflect 
curriculum ideology and politics as the theme. The 
students have applied for more than 30 university-level 
projects, 11 guizhou College students' innovation and 
entrepreneurship projects, and 4 national college students' 
innovation and entrepreneurship projects. The students 
have published nearly 50 papers, more than 10 research 
reports, and 3 national patents and software works. In 
order to strengthen the cultivation of students' concept and 
quality of seeking innovation in application, the micro 
topic research is taken as the carrier and integrated into the 
curriculum ideology and politics. Based on continuous 
exploration of practical teaching, we will continue to 
strengthen students' practical ability and innovative 
thinking, coordinate, perfect and enrich the content and 
training links of each course. 
4. ENRICH THE CONTENT OF INNOVATIVE MODE 
OF PRACTICE TEACHING WITH CURRICULUM 
THINKING AND POLITICS WITH THE FOCUS OF 

DISCIPLINE SKILL COMPETITION 
At present, there are many kinds of discipline skills 
competitions at all levels in China, and the number of 
students participating and their enthusiasm are also 
increasing year by year. Since its establishment, the 
department of Archival Science of your Normal 
University has also paid attention to encouraging students 
to participate in disciplinary knowledge competitions and 
comprehensive skills competitions, so as to improve the 
learning effect of students' professional knowledge by 
means of competition promotion. At the same time, in 
combination with policy orientation, social needs and 
professional characteristics, the theme of the competition 
should pay attention to policy needs and practical needs, 
and be more integrated into the ideological and political 
courses, such as serving poverty alleviation with 
professional archival knowledge, social integrity, 
promoting and protecting traditional culture, etc. 
According to the available data statistics, students 
majoring in archival Science from 2012 to now, 
Participate in the national "challenge cup" race series, the 
national "Internet +" contest of college students' 
innovative undertaking, the national student electronics 
business "innovation, creativity and entrepreneurship" 
challenge discusse the professional college students' 
innovative extracurricular science and technology 
exhibition, the national colleges and universities, guizhou 
culture creative competition, guizhou normal university 
such as all kinds of school discipline race, participating 
visitors nearly 400 people, We have won 2 national third 
prizes, 1 provincial first prize, 5 second prizes, 12 third 
prizes and more than 50 university-level awards. Through 
the discipline knowledge competition, students can be 
guided to combine the practical application of knowledge 
with the social needs to enrich the content of the 
innovative mode of practical teaching. 
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Abstract: In the 20 years from 2000 to 2020, China's 
research on effective teaching has made obvious 
achievements. Through the literature review of effective 
teaching research in the past 20 years, this paper finds that 
it mainly focuses on its connotation, characteristics, 
standards, content, methods, standards and strategies. 
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1.INTRODUCTION 
In recent years, domestic scholars' research on effective 
teaching is developed on the basis of western research in 
the early 1980s, and the development is relatively slow. In 
2000, Professor Chen Houde published the first 
monograph on effective teaching in China, "New Concept 
of Basic Education -- Effective Teaching". At the same 
time, China carried out a new round of basic education 
curriculum reform, and scholars began to attach great 
importance to effective teaching research. 
2. RESEARCH ON EFFECTIVE TEACHING 
2.1 Research on the connotation of effective teaching 
Throughout the definition of effective teaching by 
relevant scholars, it is generally analyzed from two 
perspectives: effective result and effective process. First 
of all, we should define whether teaching is effective from 
the teaching effect. In the article effective Teaching, Gao 
Shenying et al. pointed out that any teaching activity can 
be called effective teaching if it can effectively promote 
the development of students and achieve the expected 
teaching effect. Secondly, it is defined by the effectiveness 
of the teaching process. In professor Ye LAN's discussion 
on "what kind of class is a good class", a good class is also 
an effective teaching class, and a "solid, substantial, 
substantial, plain and real class" is a good class. Wang Jian 
points out that effective teaching which stays at the level 
of subject knowledge is not really effective teaching, and 
the index system of effective teaching should be a 
pluralistic and comprehensive system. Zhang Mingxia 
believes that effective teaching means to select 
appropriate teaching methods within a certain period of 
time, stimulate students' interest, actively construct new 
knowledge on the basis of original knowledge, pay 
attention to cultivating students' innovative spirit and 
practical ability, and encourage the formation of correct 
emotional attitudes and values. 
In addition, Yao Liming analyzes effective teaching from 
two perspectives of "effective" and "teaching". Among 
them, teaching refers to the teaching process or activity 
must conform to the teaching law, effective includes 
efficiency, benefit and effect, effect is the ultimate goal. 
According to the viewpoints of scholars, effective 

education is a dynamic education carried out on the basis 
of preset curriculum in order to realize the expected 
educational goal of effective education. 
2.2 Research on the characteristics of effective teaching 
The research on the characteristics of effective teaching in 
China is mainly carried out from two aspects: teacher 
teaching and student learning. According to the analysis 
of teachers' teaching Angle Wei Hong and others through 
the empirical study of Beijing normal university teachers' 
teaching, teaching style and characteristics, the teaching 
difficult point is outstanding, the teaching language is 
clear, students have the learning interest and improve the 
learning ability of students and other features, including 
teachers' teaching style and characteristics is the basic 
characteristics of effective teaching. From the perspective 
of students' learning, as Song Qiuqian pointed out in the 
meaning and Characteristics of Effective Teaching, the 
basic characteristics of effective teaching include: student-
centered teaching objectives, dialectical unity of 
presetting and generation, valuable knowledge, ecological 
balance of teaching, and teaching behavior that pays 
attention to students' progress. 
2.3 Research on effective teaching behavior 
In terms of research on teaching behavior, Wang Xi found 
through comparative research that teachers' teaching 
management, teaching monitoring and students' learning 
monitoring are three important aspects that determine 
teachers' effective teaching behavior. Most researchers 
hold the view that effective classroom teaching cannot be 
separated from effective teachers, from sorting out the 
characteristics or qualities of teachers to studying their 
teaching behaviors and analyzing the factors affecting 
effective teaching. At the same time, it is emphasized that 
the essence of teachers' teaching behavior is the external 
condition to promote students' effective learning, that is to 
say, teachers' teaching behavior serves to create a good 
learning environment for students. Some scholars believe 
that effective guiding behavior should clarify 
requirements, stimulate motivation, inspire thinking and 
achieve goals. 
2.4 Research on effective teaching standards 
In the construction of effective classroom teaching 
standards in China, with the needs of a new round of 
curriculum reform, in order to effectively promote the 
improvement of classroom teaching, scholars have carried 
out quite a lot of research on effective teaching standards. 
On the definition of effective teaching standard, different 
scholars have different results from different perspectives. 
However, the generally accepted criteria include teacher 
characteristics, classroom teaching activities, teaching 
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environment and teaching media mentioned by Sun Yaling 
in her doctoral thesis. Some researchers put forward five 
criteria for the evaluation of effective teaching based on 
the principle of effective teaching evaluation and the main 
variables that affect effective teaching: 1. Good teaching 
atmosphere; 2. Teaching objectives guide students' 
development; 3. Students' active participation; 4. Pay 
attention to learning strategies; 5. Highlight the cultivation 
of innovation quality. 
In addition, in the context of the new curriculum reform, 
researchers put forward effective teaching standards under 
the new curriculum reform. For example, Jiang Ping 
emphasized in the article "Effective Teaching Standards 
from the Perspective of the New Curriculum Reform" that 
teaching standards should include three aspects: teachers' 
teaching behavior, teachers' teaching strategies and 
students' learning results. Not only should we judge the 
teaching effect according to the students' academic 
performance and cognitive level, but also determine the 
effective teaching level from the students' learning process, 
learning style and cognitive style. 
Based on the above research, it can be seen that a clear 
definition of effective teaching standards can determine 
whether teaching activities meet the research standards 
according to the requirements of teaching objectives and 
promote the continuous development of teaching. With the 
development of The Times, effective teaching standards 
will vary. 
2.5 Research on effective teaching strategies 
Since effective teaching has entered the public horizon, 
the research on strategies has attracted much attention and 
favor. The representative viewpoints can be divided into 
the following two types: The first type is the strategy for a 
certain subject or knowledge point of a specific grade. 
Through searching related literature, it is found that this 
kind of literature accounts for the largest proportion. The 
second kind is about the specific teaching activity strategy. 
Some researchers divide the process of effective teaching 
into three stages: teaching preparation, teaching 
implementation and teaching evaluation. Therefore, many 
researchers put forward some strategies based on these 
three aspects. In his paper, Yao liming points out that 
effective teaching strategies include teaching, organizing 
class discussions, adaptive teaching, creating an 
encouraging teaching environment, using non-verbal 
means, managing classes, and assigning class assignments 
and homework. 
3. A REVIEW OF EFFECTIVE TEACHING 
RESEARCH 
Up to now, domestic scholars have made great 
achievements in the study of effective teaching. Based on 

the collation and analysis of the above literature, the 
research results mainly focus on: first, the connotation 
analysis of effective teaching; Second, research on 
effective teaching standards; Thirdly, research on the 
characteristics of effective teaching; Fourth, effective 
teaching research on the background of new curriculum 
reform; Fifthly, research on effective teaching strategies 
of a certain subject in a particular grade. At present, most 
doctoral and master's dissertations in the research field are 
about effective teaching strategies of specific disciplines 
or regions. There are few effective teaching and few 
research results. 
At present, the research on effective teaching still has 
some shortcomings. On the one hand, there is a disconnect 
between practical research and theoretical research. Some 
effective teaching methods proposed by front-line 
teachers based on years of teaching practice lack 
theoretical support and are not scientific enough. Some 
experts put too much emphasis on theory and lack of 
practical research. The effective teaching research 
proposed by experts is too theoretical and lacks of specific 
operations in actual classroom teaching, which is not 
feasible enough. On the other hand, effective teaching 
lacks a complete standard evaluation system. The 
evaluation of effective teaching by domestic scholars is 
basically based on the progress and development of 
students. However, in practical teaching, the progress and 
development of students still depends on the level of 
achievement, so the significance of "assessment" is more 
than that of "guidance". 
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professional knowledge. For computer professionals, their 
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ability is a hot issue in the current computer professional 
education. Based on the current situation of software 
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explores the reform measures of talent training mode. 
Key Words: Computer; Software Design; Culture 
 
1.INTRODUCTION 
Software design ability is not only one of the necessary 
professional skills for computer majors, but also reflects 
the creative thinking and comprehensive information 
literacy of computer talents. With the rapid development 
of national economy, in order to meet the market demand, 
the state clearly pointed out the need to promote the 
development of software industry and strengthen the 
training of software talents. In this context, how to 
improve students' software design ability has become a 
key topic for computer teachers. Therefore, this paper will 
discuss the training mode of software design ability of 
computer specialty. 
2. CURRENT SITUATION OF TRAINING SOFTWARE 
DESIGN ABILITY OF COMPUTER SPECIALTY 
The rapid progress of Internet information technology has 
promoted the continuous growth of the software industry, 
and the social related enterprises have an increasing 
demand for computer professional software talents. At 
present, the salary level of China's software design 
industry is relatively high, but most enterprises still have 
a large number of software design posts. The root cause of 
this phenomenon is that computer majors' software design 
ability is not strong, and enterprises expect software 
designers who skip training and can work directly after 
employment. Therefore, many students with insufficient 
vocational skills face the risk of unemployment [1]. 
Computer software technology has multiple 
characteristics, including theory, practice, application and 
so on. With the continuous updating of software 
knowledge, higher requirements are put forward for 
teachers' teaching and students' learning ability. However, 
at present, most teachers fail to keep up with the update 
frequency of computer software technology, which leads 
to many problems in the teaching of software design 
courses of computer specialty in most schools. First, the 
knowledge system of software design courses of computer 
specialty is lack of systematicness, the relevant education 
and teaching ideas are lagging behind, the teaching means 
and methods are monotonous, the assessment and 
evaluation mechanism is imperfect, and the cultivation of 

students' software design ability is not paid attention to in 
teaching activities. Second, there is a lack of 
extracurricular practical teaching links of software design 
in the teaching activities of computer majors, and they do 
not pay attention to improving students' innovative 
thinking of software design, resulting in the lack of 
students' practical ability and comprehensive application 
ability of software design. The training of computer 
software design talents does not meet the needs of society 
and can not meet the employment requirements of 
enterprises. At present, software technology is in the rapid 
update stage, and the requirements of enterprises for 
computer talents change accordingly. In order to meet the 
needs of social development, the school needs to 
vigorously innovate the training mode of software design 
ability of computer specialty, and gradually find out a set 
of practical talent training scheme. 
3. REFORM OF TRAINING MODE OF SOFTWARE 
DESIGN ABILITY OF COMPUTER SPECIALTY 
In the process of reforming the training mode of software 
design ability of computer specialty, we should always 
adhere to the concept of student-centered, take teachers as 
guides, take training students' software design ability as 
the core, and innovate from two aspects of theoretical 
teaching and practical teaching [2]. Specifically 
summarized as the following two aspects. 
3.1 theoretical teaching reform 
Take software courses as the starting point of theoretical 
teaching reform, speed up software courses and teaching 
reform, establish and improve software course system, 
change traditional teaching ideas, and gradually form a 
unique software course teaching mode. First of all, it is 
necessary to clarify the core content of the software 
curriculum group, including computer introduction, high-
level language programming, software engineering, data 
structure and database, gradually optimize the training 
plan of computer professionals, and build the 
corresponding virtual learning community based on the 
software engineering curriculum group [3]. Secondly, in 
the teaching process, students should be the center and 
teachers should be the leading, closely adhering to the 
concept of improving students' software design ability. 
Based on CDIO Engineering Education Theory, with 
flipped classroom teaching method as the main body, 
group discussion, case and other teaching means are 
adopted in teaching, and various forms of evaluation 
system are used for academic assessment. Then, pay 
attention to cultivating students' practical ability of soft 
engineering, combine with the current new information 
technology, vigorously carry out various practical 
teaching inside and outside the class, and innovate the 



300  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 

teaching content and form of experimental course. For 
example, from the perspective of ecology, the learning 
plan teaching can be applied to the process of 
experimental teaching, and gradually form a learning plan 
computer experimental teaching mode with unique 
computational thinking. Finally, we should constantly 
establish and improve the assessment mechanism of 
software courses and form a diversified curriculum 
academic evaluation system. For the assessment of some 
courses, the proportion of comprehensive homework 
report can be appropriately increased. At the same time, 
the corresponding question bank and test paper system are 
developed based on SSM framework to innovate the form 
of curriculum examination. 
3.2 practice teaching reform 
First of all, the university needs to set up corresponding 
software innovation and R & D laboratories, encourage 
more students to participate in the practical work of the 
laboratory, and gradually form a software design team. 
Teachers or senior students help and lead to form a team 
cooperation mode of taking the old with the new, so as to 
promote the continuous improvement of students' 
software design ability. At the same time, the campus 
laboratory can appropriately undertake some social 
enterprise software design projects, provide students with 
practical opportunities, personally experience the actual 
process of software design, master and be familiar with 
the whole process of software design, establish 
professional thinking, cultivate the concept of teamwork, 
and gradually enrich their own software development 
experience. Secondly, the University actively carries out 
various forms of computer competitions and R & D 
projects, guides students to conduct computer professional 
competitions, competes and exchanges with other 
professionals, shares experience and increases vision in 
the process of competition. Attract more students to 
participate in computer software design R & D projects, 
stimulate students' interest in learning, assist teachers in 
software design, and gradually enhance students' software 
design ability. Then, vigorously implement the integration 
of industry and education and school enterprise 
cooperation strategy. When formulating the training plan 
for software design talents of computing specialty, the 
school should cooperate with enterprises and pay attention 
to cultivating students' practical application ability of 
software design. At the same time, the school can also 
invite enterprise software engineers to formulate software 
design courses, take a complete software design project as 
the practical teaching content, explain the whole process 
of software design and on-site actual operation to students, 

and help students get familiar with the practical 
application of software system. At the same time, students 
are divided into several groups. Teachers and enterprise 
software engineers formulate multiple real software 
design tasks for students in combination with the actual 
needs of the enterprise. The group selects and completes 
the software design project system development and 
writing reports by itself. Finally, the school should 
strengthen the cooperation with software design 
enterprises, actively take the form of pre job training and 
post practice, and provide students with ways to enter 
enterprises for software design practice, so as to not only 
solve students' practice problems, but also improve 
students' employment competitiveness. 
4. CONCLUSION 
To sum up, at present, most computer majors have many 
deficiencies in the cultivation of students' software design 
ability. In order to solve this situation, it is necessary to 
innovate the training mode of software design ability, 
promote curriculum and teaching reform, increase 
software design innovation practice activities, improve 
students' software design innovation thinking and ability, 
and make them better meet social needs, Contribute to 
China's information construction. 
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Abstract: The exploration of ideological and political 
elements in public physical education courses in colleges 
and universities can promote the public physical education 
courses to bear the corresponding moral responsibility. 
The purpose of this study is to deeply explore the 
ideological and political elements in public physical 
education courses in colleges and universities, explore the 
principles and methods of ideological and political 
elements mining in public physical education courses in 
colleges and universities from various aspects, and take 
the socialist core values as the basic framework to extract 
and classify them. 
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1.INTRODUCTION 
"Sports carry the dream of national prosperity and 
rejuvenation, " Xi said. The public physical education 
curriculum contains rich ideological and political 
elements, and has unique advantages in cultivating 
students' value pursuit and feelings of family and country 
silently. "Core values carry the spiritual pursuit of a nation 
and a country, and embody the value standard of a society 
to judge right and wrong." This paper analyzes the 
connotation of Chinese virtues and outstanding 
humanistic spirit from three aspects of the country, society 
and individual citizens. Then how to explore the 
ideological and political elements contained in the public 
physical education curriculum and organically combine 
them with the socialist core values? It is one of the 
important ways to carry out the dual goals of improving 
students' moral quality, imparting knowledge and skills 
and guiding values. 
2. PRINCIPLES OF IDEOLOGICAL AND POLITICAL 
ELEMENTS MINING IN PUBLIC PHYSICAL 
EDUCATION COURSES IN COLLEGES AND 
UNIVERSITIES 
2.1 Principle of Gradual progress 
The first is the step-by-step principle of the excavation 
process. The exploration of ideological and political 
elements in public courses can not be accomplished 
overnight, but can be realized effectively only by 
following certain steps. Teachers must first grasp the goal 
of curriculum education set by the curriculum standard 
and know it well. The goal of knowledge, ability and 
moral education set by the curriculum standard, especially 
the goal of moral education essentially points out the 
direction for the subsequent exploration of ideological and 

political elements. Then, the content of knowledge and 
skill practice are combed to explore the knowledge points 
and combining points to realize ideological and political 
education, and the elements of ideological and political 
education are condensed. The second is the principle of 
mining content step by step. According to the materialist 
epistemology, the movement of knowledge is a dialectical 
development process: the movement of knowledge is 
constantly repeated and infinite development, from 
practice to knowledge; From recognition to practice. The 
exploration of ideological and political elements in public 
physical education curriculum also needs a gradual 
process from practice to recognition and from practice to 
recognition. Therefore, teachers should take a step-by-step 
approach when excavating ideological and political 
elements. First of all, sports history teaching is carried out 
to guide students to understand the sports process of the 
Chinese nation, enhance the identification and recognition 
of sports, stimulate students' patriotism, and enhance 
national self-esteem, self-confidence and pride. Then 
combined with the skill practice, cultivate students 
honesty and friendship, hard work will quality. 
2.2 Principle of highlighting key points 
The exploration of ideological and political elements in 
public physical education courses should be carried out 
scientifically in line with the principle of highlighting key 
points, and it cannot be transformed into the re-education 
of ideological and political theory courses. To put it simply, 
teachers should not set ideological and political education 
elements with preconceptions in the process of exploring 
ideological and political elements of public sports. For 
example, trying to present all ideological and political 
elements through a classroom teaching, or to integrate 
ideological and political elements into every action, or to 
talk about patriotism, dedication and so on straight to the 
point, this is against the original intention of the party and 
the country's various courses to the ideological and 
political theory of the same profession. The ideological 
and political elements of public physical education 
curriculum are more important than more; The value is to 
effectively enhance students' internal identity, rather than 
the simple transmission and expression of ideological and 
political elements. Influenced by the nature of the 
curriculum, there are rich ideological and political 
elements in physical education. Therefore, teachers can 
select more important, more appropriate and more capable 
of serving the objectives of the curriculum on the basis of 
sorting out ideological and political elements, rather than 
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covering everything. 
3. METHODS OF EXPLORING IDEOLOGICAL AND 
POLITICAL ELEMENTS IN PUBLIC PHYSICAL 
EDUCATION COURSES IN COLLEGES AND 
UNIVERSITIES 
3.1 Follow the teaching rules 
Exploring ideological and political elements in public 
physical education curriculum is actually the re-
development of public physical education curriculum, and 
scientific and effective curriculum development must 
follow the rules of curriculum construction, education and 
teaching, and students' physical and mental development 
as the important premise. One is to understand the nature 
of the course positioning. The ideological and political 
elements in public physical education should be explored 
in a purposefully targeted way according to the talent 
training program and the requirements of professional 
degree. Centering on the core socialist values, promote the 
goal of the unity of knowledge and action, and implement 
the elements of prosperity, democracy, civilization, 
harmony, freedom, equality, justice, rule of law, patriotism, 
dedication, integrity, friendship and so on to guide 
students to grow up healthily. The second is to fit the 
knowledge system of the course. "Outline" points out that 
to excavate the ideological and political elements should 
thoroughly comb the teaching content of public physical 
education and combine the characteristics of public 
physical education curriculum. To grasp the internal law, 
basic characteristics and related value problems of public 
physical education curriculum, we must take the in-depth 
study of curriculum knowledge system as the premise. 
Only with a systematic and comprehensive cognition and 
interpretation of the position and role of this course in the 
whole curriculum system, can we associate, analyze, 
screen and determine the ideological and political 
elements that are highly compatible with the professional 
knowledge of the course. The third is to meet the growth 
needs of students. To some extent, the effectiveness of 
ideological and political elements mining depends on 
whether to follow the law of students' internal growth and 
development. Therefore, when excavating ideological and 
political elements, teachers should fully consider the 
needs of students' growth and the characteristics of 
psychological development, and carefully excavate and 
refine the ideological and political elements suitable for 
students. 
3.2 Rely on ancient and modern resources 
Extracting ideological and political elements from the 
public physical education curriculum requires a series of 
interlocking steps. It is necessary to analyze the 
knowledge system of public physical education 
curriculum, lock the key contents of value guidance, and 
explore the ideological and political materials and 
resources related to these knowledge contents, and then 
select and extract more appropriate ideological and 
political elements. Therefore, the continuous enrichment 
and expansion of ideological and political material 
resource pool is conducive to the mining and extraction of 
better quality, more in line with the needs of ideological 
and political elements. First, we should explore 

ideological and political resources from a historical 
perspective. There are many touching stories of celebrities 
in the history of Chinese sports, which are vivid and vivid 
ideological and political materials. We should fully grasp 
and dig out ideological and political elements from them, 
and show students the thoughts of hard work and 
unremitting self-improvement. The second is to explore 
contemporary ideological and political resources from the 
perspective of development. We should focus on the talent 
training goals of the new era, capture ideological and 
political elements such as patriotism and dedication from 
the current national conditions, social conditions and 
people's conditions, and guide students to fully understand 
China's national conditions, social responsibilities and 
mission responsibility. 
4. CLASSIFICATION OF IDEOLOGICAL AND 
POLITICAL ELEMENTS OF PUBLIC PHYSICAL 
EDUCATION COURSES IN COLLEGES AND 
UNIVERSITIES 
The socialist core value system is the essential provision 
of the socialist system in terms of value and reflects the 
essential requirements of China's basic socialist system. 
The core values of prosperity, democracy, civilization, 
harmony, freedom, equality, justice, rule of law, patriotism, 
dedication, integrity, friendly 24 characters are the 
condensed expression and core elements. So the teacher 
must in the process of public sports course teaching, 
combining with the characteristics of public sports 
curriculum and the basic connotation of socialist core 
values, main contents such as organic, intentionally, 
effectively incorporated into the overall layout and course 
arrangement, teaching of socialist core values guide the 
student to do a firm believer, active communicator, model. 
4.1 National level. Teachers can excavate the rich and 
powerful elements from the sports struggle history, 
encourage students to be qualified builders of the socialist 
cause, and make the motherland more prosperous and 
strong. From the democratic teacher-student relationship 
and other aspects of democratic elements to cultivate the 
democratic consciousness of students. From the classroom 
routine and other aspects of mining civilization elements, 
to develop polite, civilized habits of behavior. From the 
common practice with students and other aspects of the 
excavation of harmonious elements, cultivate students to 
communicate with each other, mutual care and so on. 
4.2 Social dimension. Teachers can exploit democratic 
elements from the free group in classroom teaching, and 
fully follow students' wishes without affecting the 
teaching effect. We should dig out the equal elements from 
the equal treatment of teachers in class, not treat students 
differently according to their grades, but be good at 
discovering students' shining points and encouraging their 
personality development. From the teaching process and 
evaluation and other aspects of fairness elements, whether 
in the evaluation or in the score of everyone is equal, do 
not follow the rules of justice, fair and objective to deal 
with all kinds of contradictions and conflicts among 
students. The elements of rule of law should be mined 
from the competition rules to cultivate students' awareness 
of abiding by the law and regulate their own behaviors 
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according to the law. 
4.3 Personal level. Teachers can organize students to 
watch the Olympic Games and other competitions, to 
watch the glorious moments of our athletes winning glory 
for the country, so that students feel the greatness of the 
motherland and the infinite pride of winning glory for the 
country, and then enhance patriotism. By organizing 
students to act as referees in classroom competitions and 
other aspects to explore the dedication elements, so that 
students can more truly experience the responsibility and 
mission of the professional role of referees, so as to be 
influenced by professional qualities, to establish the 
correct job awareness for students, and then enhance the 
sense of responsibility and mission. From the game or 
competition rules and other aspects of the mining of 
integrity elements, to train students to abide by the rules, 
honest and trustworthy moral quality. Dig out the friendly 
elements from the students' groups, encourage the 

interaction between students, and create a friendly 
learning environment. 
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Abstract: Artificial intelligence is widely used in all walks 
of life as a new network technology. Artificial intelligence 
has an impact on the traditional education mode. For 
higher education, artificial intelligence has triggered the 
overall reform of colleges and universities. Great changes 
have taken place in Higher Education from the aspects of 
educational methods, contents, ideas and methods. In the 
era of artificial intelligence, the field of higher education 
presents diversified education and learning modes. This 
paper analyzes the current situation of the application of 
artificial intelligence in higher education, discusses how 
artificial intelligence can help the development of 
education, and infers the development trend of artificial 
intelligence education combined with its application. It is 
intended to find a new method for the development of 
domestic education from the current situation of artificial 
intelligence education. 
Keywords: Artificial Intelligence; Higher Education; 
Applied Research; Development Trend 
 
1. INTRODUCTION 
The progress of science and technology makes intelligent 
technology more and more popular in the society. With the 
advantages of personalization and diversification, 
intelligent technology shows its unique charm in the new 
era. It is an important content for reference and application 
in the teaching of higher education. With the common 
development of computer and Internet technology, 
artificial intelligence has a wide impact on all sectors of 
society. After its application in various fields, it can be 
seen that artificial intelligence can effectively drive new 
development in various fields. This is a good opportunity 
for innovation and Reform in the field of education. 
Combine artificial intelligence to optimize multiple links 
of higher education and find a good method more suitable 
for the development of domestic education. 
2. OVERVIEW OF ARTIFICIAL INTELLIGENCE 
Artificial intelligence is a theory and technology used to 
study and simulate human brain. It is also a new discipline 
derived from the development of computer network. As 
one of the important technologies of computer 
development, artificial intelligence pursues the essence of 
intelligence and develops intelligent machines equivalent 
to the intelligence of human brain. Involving computer 
science, philosophy and other disciplines, artificial 
intelligence has been applied and developed in more fields. 
From the current development of artificial intelligence, 
artificial intelligence is regarded as a machine with 
accurate learning characteristics. It can provide people 
with effective solutions. Artificial intelligence uses 
machines to extend human intelligence and perceive the 

environment. From its technology and application, it can 
effectively reflect the basic idea of artificial intelligence 
[1]. 
Artificial intelligence is a new focus in international 
competition in recent years. Countries have formulated 
policies for artificial intelligence and regarded artificial 
intelligence as an important force to promote national 
development. Based on artificial intelligence, experts at 
home and abroad are called to discuss the talent 
development in the era of artificial intelligence and 
actively study how education moves towards intelligent 
development. First of all, artificial intelligence is at the 
front end of domestic applications, but its application in 
education presents a pyramid model compared with 
market applications. There are many applications in basic 
education, but the application in higher education is in its 
infancy. From the emergence of artificial intelligence to 
today's development, there are new breakthroughs in 
almost every stage. Higher education also shows a rapid 
development trend. The application of artificial 
intelligence in higher education ensures that education 
really plays a role. It can empower teachers and improve 
students' learning quality. China is also actively promoting 
the action plan for artificial intelligence innovation in 
Colleges and universities, which is intended to actively 
promote the development of artificial intelligence. 
3. APPLICATION OF ARTIFICIAL INTELLIGENCE IN 
HIGHER EDUCATION 
3.1 machine learning 
Machine learning is the core of artificial intelligence 
technology, which involves more approach theory, neural 
network and so on. It can obtain new skills through 
computer simulation of human behavior, continuously 
restructure the existing structure, and ensure its own 
performance to be improved. Data based machine learning 
has become an important method for the development of 
intelligent technology. According to the application of 
intelligent data in major colleges and universities in China, 
it is managed in all links of colleges and Universities 
Based on big data. 
Engineering Intelligence can promote continuous 
breakthroughs in precision teaching and personalized 
learning. Based on the analysis of students' learning 
behavior, help colleges and universities clarify the law of 
students' learning according to the portrait. In terms of 
management, the application of artificial intelligence in 
Colleges and universities can realize information 
management. Through Internet coverage, colleges and 
universities can ensure a comprehensive understanding of 
students' studies and carry out more refined management. 
While understanding the students, colleges and 
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universities can further optimize the transactional 
management and improve the management level; Big data 
in intelligent technology penetrates into university 
management and can analyze and understand the dynamic 
situation of students. Analyze students' personal potential, 
make a comprehensive analysis according to students' 
academic achievements, visually present the data results, 
and formulate personalized teaching plans for students. 
Teachers can adjust their teaching methods and provide 
students with more appropriate learning methods; Using 
the big data of learning characteristics to screen and push 
the data needed by students, which is also the most basic 
educational function based on artificial intelligence [2]. 
3.2 biometrics 
Biometric recognition technology can identify the identity 
through individual behavior and characteristics, including 
voice and image recognition. This technology is widely 
used in higher education. Students can ask questions 
through speech recognition, and the machine can mobilize 
the robot for human-computer interaction by identifying 
sounds to answer questions for students. In higher 
education, the educational content and media have long 
changed. With the intervention of artificial intelligence, 
the teaching content has more flexible technology and 
experience. Basic knowledge can be realized through 
artificial intelligence. In the classroom, teachers can focus 
more on training students' skills and thinking. Speech 
recognition can help students solve their doubts, evaluate 
language subjects and reduce teachers' workload. Image 
recognition can manage the behaviors of automatic 
judgment and attendance when correcting students' 
homework. 
3.3 virtual reality technology 
Virtual reality technology can bring people a more real 
digital environment. Users feel the digital environment 
with the help of equipment to realize interaction. Applying 
it in higher education can create a simulated real 
environment through computer and bring students an 
immersive feeling. In the classroom, teachers can use 
virtual reality technology to present physics, chemistry 
and other teaching contents for students in different 
disciplines. For example, show students the plant growth 
state, geographical model map, etc. Or use VR technology 
to present the court debate competition to help law 
students have the opportunity to defend, so that students 
can respond and choose according to technology in the 
process of immersion. Through the combination of virtual 
reality technology and teaching, we can provide students 
with sufficient learning opportunities and feelings, and 
build a knowledge system more effectively. Virtual reality 
technology stimulates students' spirit of seeking 
knowledge of things when they study. Under the 
application of new technology, it can improve students' 
memory of knowledge points, bring students freshness 
and improve students' interest in learning. 
4. EDUCATIONAL CHANGES TRIGGERED BY 
ARTIFICIAL INTELLIGENCE TECHNOLOGY AND 
MATTERS NEEDING ATTENTION 
4.1 educational changes triggered by artificial intelligence 
technology 

4.1.1 educational contents and methods 
The purpose of educational content is to better achieve 
educational objectives, requiring education to be 
customized from batch production to special stratification. 
Artificial intelligence can lead the field of education to 
achieve precision learning and develop customized 
learning and counseling functions for students. It can 
ensure that students enjoy the advantages brought by 
artificial intelligence technology. It is of great significance 
to cultivate students' personal ability and build a science 
education system. Artificial intelligence technology leads 
to the change of content and method in the field of higher 
education. The purpose of educational method is to 
complete educational tasks. The methods adopted by both 
teachers and students in the educational process, based on 
the help of artificial intelligence technology, can refine 
teaching, provide students with different teaching stages, 
change the situation of traditional single education, better 
inspire education and achieve new breakthroughs. Give 
more effective guidance to students and improve teaching 
quality. 
4.1.2 management mode 
Management mode refers to the formation of a more 
scientific management system and methods based on the 
guidance mode, and the transformation of the traditional 
management mode. The application of artificial 
intelligence will help colleges and universities to open 
intelligent management, optimize cumbersome processes 
and ensure more orderly work in Colleges and universities. 
4.1.3 teaching methods 
Students are always in a passive position in the process of 
learning. This is because students can only listen to 
teachers' theories in class and lack personalized learning. 
As a result, students' thinking is not active enough. 
Teachers use high-tech and new media to bring students 
more interesting teaching classes. It can mobilize students' 
enthusiasm, formulate personalized teaching for students 
and improve students' learning efficiency. 
4.2 precautions 
For students, the emergence of artificial intelligence can 
play the role of teachers and effectively guide students' 
learning content. This online and efficient teaching mode 
will lead to less offline interaction between teachers and 
students. Online intelligent technology can improve 
people's dependence on it, but offline form is also an 
important way to communicate and perceive the 
environment. Although artificial intelligence technology 
can lead students to feel more scientific educational means 
in social development. However, the lack of offline 
communication will affect students' own thoughts. As an 
important place for educating people, colleges and 
universities can not avoid the communication between 
teachers and students because of the intervention of 
intelligent technology. Therefore, even in the context of 
artificial intelligence, it is necessary to pay attention to the 
offline communication between teachers and students [3]. 
5. DEVELOPMENT TREND OF ARTIFICIAL 
INTELLIGENCE TECHNOLOGY IN HIGHER 
EDUCATION 
The application of artificial intelligence technology in the 
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field of higher education and the integration of technology 
and education are in the future. The application of 
artificial intelligence technology in the field of higher 
education will be more extensive and comprehensive. It 
can be said that the development trend of higher education 
in the future is as follows. 
5.1 diversification of teachers' Roles 
In the era of artificial intelligence, teachers will be freed 
from heavy work. The role of college teachers has 
changed from the former knowledge imparter to the guide 
of students. Teachers can form the guide of artificial 
intelligence technology in the classroom to provide 
planning and guidance for students. Teachers should pay 
more attention to students' personal growth. In the era of 
artificial intelligence, teachers' personal roles will show 
diversified changes to better lead students' learning and 
development. 
5.2 more intelligent teaching mode 
Artificial intelligence has changed the traditional 
education mode and promoted the teaching mode to be 
more intelligent. Teaching methods are constantly 
changing, education is more accurate, and can provide 
students with more abundant teaching resources. Flipped 
classroom has become a widely used teaching content. 
Classroom teaching should pay more attention to training 
students' thinking ability. Artificial intelligence 
technology will promote the development of educational 
information and create a good learning and development 
environment for students. In the era of intelligence, 
intelligent equipment and intelligent teaching will be 
everywhere, and artificial intelligence will take on a new 
form. Artificial intelligence learning resource platform 
provides students with a broader learning channel. 
Students' ways of acquiring knowledge are diversified, 
and are no longer limited by the classroom. You can learn 
at any time at home and on any occasion with the help of 
electronic equipment. In the era of artificial intelligence, 
higher education can become more intelligent. With the 
help of electronic equipment, online and offline switching 
can be realized. On the basis of the mixed model, students 
can talk and communicate with each other, carry out micro 
courses, curtain courses and other new courses, and 
promote the development of teaching. 
5.3 personalized learning mode 
Artificial intelligence technology has changed the 
educational structure and learning mode, and presented 
students with a personalized education mode in line with 
their psychological ideas. Intelligent teaching can 
accurately analyze the needs of students based on the 
collected data, so as to ensure that a perfect and 
personalized learning plan is provided for each student. 
Through the service menu provided by artificial 
intelligence, the intelligent algorithm is used to analyze 
the needs of students, so as to provide students with more 
suitable learning service needs. Predict the learning effect 
of students, and provide targeted guidance for students for 
teaching contents that are difficult for students to master. 
The integration of different learning methods can provide 
more sufficient teaching guidance for students' learning. 
Colleges and universities are no longer the main position 

for students' learning. With the emergence of cooperative 
learning, distance online and other teaching modes, 
students can form diversified learning forms with the help 
of mobile terminals. 
5.4 teaching evaluation tends to be diversified 
Based on the change of teaching form in the era of 
artificial intelligence, teaching resources are also endowed 
with more charm. The combination trend of higher 
education evaluation has also changed, and the evaluation 
mechanism of teaching in Colleges and universities is 
more diversified and objective. The same evaluation of 
curriculum and teaching can better meet the teaching 
objectives. Different from the traditional evaluation 
methods, the evaluation in the era of artificial intelligence 
will give better play to the advantages of intelligence and 
use big data to mine valuable data. Teaching evaluation 
participants need not be limited to specific teachers and 
students, but can face multiple roles such as society and 
alumni. Form a more comprehensive evaluation system 
and use a large amount of data to improve the platform. 
Evaluate and guide the various teaching and learning 
modes completed by current educators and learners, pay 
close attention to the state of learners, and give more 
levels of evaluation. Form a two-way and multiple 
effectiveness evaluation, improve the teaching evaluation 
of online and offline mixed mode, and turn education to 
personal growth in the new era. Carry out scientific 
evaluation around students [4]. 
5.5 ecological openness of Education 
Higher education is a dynamic process, in which multiple 
roles in teaching activities are associated with the 
environment. Under the background of artificial 
intelligence, the educational changes brought by various 
high and new technologies have not only changed the 
original educational structure of higher education, but also 
realized a fundamental change from the inside. It 
effectively increases the interaction between education 
and society, and makes education more closely connected 
with the outside world. While artificial intelligence 
provides technology for college education, colleges and 
universities provide talents for enterprises to ensure that 
enterprises have good intellectual support. The integration 
of technology and education breaks the boundary between 
education and industry, faces the outside world and even 
the whole social system, constructs an education model 
integrating universities, enterprises and scientific research, 
and forms an open ecological education. In the future, 
artificial intelligence will benefit more people and solve 
the problem of higher education in a more efficient and 
balanced way. And based on open ecological education to 
ensure that students better adapt to the needs of society in 
the learning process. Open the innovative mode of 
networking and open collaboration, create a new mode of 
artificial intelligence industry education integration, and 
jointly create new brilliance in the field of higher 
education. 
6. CONCLUSION 
To sum up, on the basis of the continuous development of 
network computer technology, artificial intelligence 
technology has achieved new breakthroughs in the 
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application of various fields. For the field of education, 
artificial intelligence can bring better service and 
experience to the educational community and more 
effectively promote the reform of higher education. The 
future development of education should be dominated by 
artificial intelligence. Therefore, we should pay close 
attention to the impact of artificial intelligence on higher 
education. Comply with the development of education, 
follow the principle of application driven, and promote the 
better integration of artificial intelligence and education. 
Continuously promote the development of higher 
education, make education intelligent and take the road of 
intelligent education development. 
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Abstract: After the educational reform, China's 
ideological and political education has been paid more and 
more attention with the implementation of quality 
education and the proposal of the concept of people's all-
round development. As a kind of higher vocational 
courses, chain operation and management homework aims 
to cultivate excellent talents in chain operation and 
management. With the proposal of curriculum ideological 
and political education, ideological and political education 
is gradually applied to the teaching process, and the status 
of curriculum ideological and political education is 
gradually rising. However, in the actual teaching process, 
there are still some problems, such as teachers and 
students' insufficient understanding of the curriculum, and 
the poor correlation between chain operation management 
specialty and curriculum ideological politics, which 
hinder the further development of curriculum ideological 
politics. Aiming at the problems existing in the teaching 
of chain operation management specialty, this paper puts 
forward several solutions, including improving teachers' 
understanding of curriculum ideological and political 
education and building a systematic ideological and 
political education system, in order to provide a new 
direction for the current chain operation management 
specialty to promote the construction of "curriculum 
ideological and political education". 
Key Words: Higher Vocational Education; Major In Chain 
Operation Management; Curriculum Thought And 
Politics 
 
1. INTRODUCTION 
At the National University Ideological and political 
meeting, general secretary Xi Jinping constantly stressed 
that ideological and political work should be carried out 
throughout the whole process of education and teaching. 
Universities should attach importance to students' 
Ideological and political work. Ideological and political 
work is not only the course of Ideological and political 
education, but also the application of Ideological and 
political education in the teaching of various disciplines. 
As a popular course in recent years, chain operation 
management specialty in Higher Vocational Colleges 
integrates ideological and political education into the 
teaching of professional courses and vigorously carries 
out curriculum ideological and political education, which 
is the development trend of the curriculum. 
2. CONCEPT OF CURRICULUM IDEOLOGICAL AND 
POLITICAL EDUCATION 
The concept of curriculum ideological and political 

education is different from that of Ideological and political 
education. Ideological and political education specifically 
refers to the course of Ideological and political education, 
and the concept of curriculum ideological and political 
education was put forward by Shanghai municipal Party 
committee in 2014. The purpose is to integrate the 
elements of Ideological and political education into 
various disciplines, including the theoretical knowledge, 
value concept and spiritual pursuit of Ideological and 
political education, which belong to ideological and 
political elements [1]. By carrying out curriculum 
ideological and political education, students can not only 
master solid subject knowledge, but also have a subtle 
impact on students' thoughts, behaviors and values, help 
students achieve themselves, but also implement the 
people-oriented educational concept. To carry out 
ideological and political courses in the specialty of chain 
operation and management, we should fully emphasize 
"educating people", take cultivating talents with various 
development as the training goal, and realize the two-way 
development of moral education and aesthetic education 
by Integrating Ideological and political elements into the 
teaching process, so as to promote the all-round 
development of students. 
3. Reform measures of Ideological and political teaching 
of chain operation management specialty in Higher 
Vocational Colleges 
3.1 improve teachers' understanding of curriculum 
thought and Politics 
To improve teachers' understanding and implementation 
of curriculum ideological and political education, teachers 
need not only their own transformation and promotion, but 
also the support of schools. The school needs to formulate 
clear regulations. Teachers must strictly implement the 
relevant regulations. Secondly, carry out the assessment of 
curriculum ideological and political teaching, and test the 
students' Ideological and political level in stages and 
academic years, so as to investigate the implementation of 
teachers' curriculum ideological and political teaching. 
Through the feedback results, teachers timely revise their 
teaching plans, make the teaching design more in line with 
the actual situation of students, and promote the more 
effective development of curriculum thought and politics. 
In addition, the school should also provide foreign 
exchange and learning opportunities for teachers majoring 
in chain operation and management, constantly absorb the 
latest curriculum ideological and political means, master 
the latest trend of educational development, improve their 
teaching ability and provide students with better teaching 



International Journal of Computational and Engineering Vol.6 No.3 2021  309 

ACADEMIC PUBLISHING HOUSE 

services. 
For teachers themselves, we must eliminate the lack of 
understanding of curriculum ideological and political 
education in the past, bring curriculum ideological and 
political education into one of the core contents of chain 
operation management teaching, take improving students' 
Ideological and moral quality as an important goal of 
teaching, and constantly deepen the understanding of 
curriculum ideological and political education. On this 
basis, adjust the original teaching concepts, teaching 
methods and teaching contents, integrate the places where 
the ideological and political education of the course is 
incompatible with the original teaching, and integrate the 
ideological and political education into the teaching of 
chain management specialty in a more natural form. 
3.2 improve students' understanding of curriculum 
thought and Politics 
In order to improve students' understanding of curriculum 
thought and politics, we should learn to change students' 
learning concept and emphasize the importance of 
people's all-round development. The reason why students 
tend to pay too much attention to theoretical knowledge 
and professional achievements in the learning process 
stems from the fixed concept formed for a long time. 
Academic achievements seem to have become the only 
standard for evaluating students. Therefore, in the process 
of implementing the teaching of chain operation 
management specialty, teachers should consciously adjust 
students' learning concepts and make students realize the 
importance of Ideological and political education. For 
example, when explaining the operation status of some 
chain stores, we can select positive and negative examples 
through comparative teaching method. When the 
operator's ideological, political and moral deviation, it is 
easy to make mistakes in decision-making, which will 
have a negative impact on the operation of chain stores. 
Secondly, the operator's ideological and political concept 
will also have an impact on social evaluation. For example, 
under the rainstorm public opinion in Henan, many chain 
brands have made donations. This patriotism and 
righteous spirit have stimulated consumers to a certain 
extent, and the turnover of each family has increased to 
varying degrees. Through practical examples, let students 
understand the importance of correct ideological values, 
so as to improve students' understanding of curriculum 
thought and politics. 
3.3 establish a systematic curriculum of Ideological and 
Political Education 
In order to build a systematic ideological and political 
education system and promote the implementation of 
curriculum ideological and political education, colleges 
and universities should establish special publicity 
departments, supervision departments and assessment 
departments. All departments cooperate and closely 
contact with each other to jointly build a perfect 
ideological and political education system [2]. In the past, 
although a special party branch was established to be 
responsible for the school's political and ideological 
publicity, it is different from the educational concept of 
curriculum ideological and political education. The course 

of Ideological and political education is to improve 
students' Ideological and moral understanding, which is 
relatively weak in politics. Moreover, the course of 
Ideological and political education is not only applied to 
the specialty of chain operation management, but also 
more applicable to all disciplines. Therefore, it is 
particularly important to establish a special department. 
The publicity department is responsible for the absorption 
and publicity of the latest development achievements of 
curriculum ideological and political education, so as to 
ensure that every teacher can receive new educational 
ideas at the first time, while the supervision department is 
to supervise and urge teachers in the process of 
implementing curriculum ideological and political 
education, so as to ensure that teachers can actively 
participate in the construction process of curriculum 
ideological and political education, and ensure that 
curriculum ideological and political education is not 
superficial, It is an education that can really be accepted 
by students. The function of the assessment department is 
divided into two parts. On the one hand, it assesses 
teachers' teaching achievements, on the other hand, it aims 
at students' learning effects. Students' learning effect can 
intuitively reflect teachers' teaching results, promote 
teachers to constantly adjust teaching methods and enrich 
teaching content. Only when all departments cooperate 
with each other, supervise each other and fully exercise 
their own functions, can we promote the establishment of 
a systematic curriculum ideological and political system, 
so as to promote the development and progress of 
curriculum ideological and political in chain operation 
management specialty. 
4. CONCLUSION 
Since the reform and opening up, the party and the state 
have always regarded improving the quality of the whole 
nation as a fundamental task related to the overall situation 
of socialist modernization, and quality education has 
become the key construction direction of educational 
reform. As an important part of quality education, 
ideological and political education in higher vocational 
colleges must step up the promotion of curriculum 
ideological and political education, adhere to the people-
oriented educational concept, promote the all-round 
development of students, and realize the value of life. 
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Abstract: Objective: To establish a research task for the 
purpose of improving the quality of clinical nursing 
teaching, and explore the practical value of continuous 
quality improvement. Methods: In this research task, 80 
practice nurses in our hospital were randomly selected to 
participate in the experiment, and their basic information 
has been deeply analyzed, confirming that they can be 
included in the group to participate in the experiment. At 
the same time, to achieve the experimental purpose, the 
specific teaching effects before and after the 
implementation of CONTINUOUS quality improvement 
will be compared. Results: From the analysis, the 
implementation of CQC measures is helpful to improve 
the comprehensive quality of practice nurses, and their 
performance in basic knowledge, application ability, skill 
operation and other aspects is relatively higher than before 
(P<0.05). Conclusion: Through the application of 
continuous quality improvement in clinical nursing 
teaching, it can promote the practice nurses to improve 
their professional quality and help improve the quality of 
hospital nursing. 
Key Words: Clinical Nursing Teaching; Continuous 
Quality Improvement; Assessment Results; Application 
Effect 
 
1.INTRODUCTION 
In the medical work, clinical nursing work is very 
important, and with the development of The Times, 
people's ideological awareness of nursing work more and 
more high degree of attention, but also put forward higher 
requirements for nursing quality, urging the improvement 
of nursing teaching quality. From the current practical 
analysis, there are still many shortcomings in clinical 
nursing teaching, which make nursing staff relatively 
inadequate in professional quality and unable to achieve 
relatively high teaching quality. Therefore, we must pay 
attention to optimizing teaching methods. As a new 
management mode, continuous quality improvement is 
more comprehensive and normative, and it is believed that 
it can play a good application effect in clinical nursing 
teaching. 
2. DATA AND METHODS 
2.1 General Information 
The research mission was carried out from March 2020 to 
March 2021, focusing on the practical value of 
strengthening continuous quality improvement in clinical 
nursing teaching, and the continuous quality improvement 
was formally implemented in September 2020. At the 
same time, 80 practice nurses were included in this study, 
including 4 males and 76 females, aged from 20 to 24 

years old, with an average of (22.05±1.14) years old. 
Among them, 46 were junior college students and 34 were 
bachelor students. All the practice nurses participated in 
the experiment voluntarily, and there was no withdrawal 
during the experiment. 
2.2 methods 
Continuous quality improvement mode, mainly from the 
following several aspects of optimization to improve 
nursing teaching work, : (1) pay attention to quality 
management in clinical nursing teaching work, to set up 
quality management team, the administrative department 
for nursing teaching actual conditions to establish quality 
control network, in many ways, the implementation of the 
teaching quality control [1] from multiple perspectives. (2) 
Phased feedback evaluation system: the number of 
assessment should be appropriately increased, focusing on 
the assessment of practical nurses' grasp of basic 
knowledge, application ability and professional skills 
operation ability, understand their basic learning, find out 
the shortcomings in the teaching process, and improve; At 
the same time, teachers should also carry out 
corresponding assessment and evaluation, such as the 
teaching attitude, teaching methods, teaching content and 
other aspects of the actual situation of assessment and 
evaluation, to help optimize teaching methods, teaching 
mode. ③  Management of intern nurses: Continuous 
quality improvement mode, should pay attention to the 
combination of theoretical knowledge and practical ability, 
help to improve nurses' professional skills, such as, before 
entering into a specialized department to conduct rigorous 
pre-service training, such as for general surgery, should 
notice to make trainee nurses understand general surgery 
patients disease situation, the common nursing risks and 
protection, rules and regulations, etc., In addition, the 
process can be carried out through one-to-one teaching, 
centralized teaching, lectures and other diversified forms, 
so that the practice nurses can have a certain 
understanding of the work of the specialty department, 
and help them quickly adapt to the role. The quality 
management team should regularly or irregularly 
investigate the learning of practice nurses, analyze their 
deficiencies and adjust them in time according to the 
actual situation. 
2.3 Observation Indicators 
The assessment results before and after the 
implementation of CONTINUOUS quality improvement 
were analyzed, including the three aspects of basic 
knowledge, application ability and skill operation, and the 
maximum score of each aspect was 100 points [2]. 
2.4 Statistical Treatment 
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SPSS20.0 was used in statistical processing to support the 
statistical processing of this research task. Different types 
of data were represented by different methods. For 
counting data, "%" was used to represent it, and "X2" was 
used to test the accuracy of counting data. For the 
measurement data, if it conforms to the normal 
distribution, it should be expressed in the form of "±" plus 
or minus standard deviation and pass the "T" test. If 
statistical significance is found between data during 
statistical processing, (P<0.05) is used. 
3.RESULTS 
3.1 Analysis of assessment results 
Table 1 Comparison of assessment Results before and 
after the implementation of CONTINUOUS quality 
Improvement (score) 

time n Basic 
knowledge 
of 

Ability to 
apply 

Operation 
skills 

Before carrying out 8
0 

76.20±3.36 81.05±5.4
1 

80.55±4.1
9 

After the 
implementation of 

8
0 

92.41±4.15 94.15±3.5
8 

93.69±3.3
7 

t  7.054 8.114 9.635 
P values  0.021 0.013 0.002 

After the implementation of continuous quality 
improvement, the assessment scores of practice nurses 
were significantly higher than before (P<0.05). 
4.CONCLUSION 
Under the background of the new era, the medical 
situation is serious, which brings challenges to clinical 
nursing and teaching, but also has certain opportunities. 
Nursing and teaching should face challenges, overcome 
difficulties and seize opportunities. Continuous quality 
improvement is a new management mode at present, 
which is more comprehensive and comprehensive, and has 
higher value in clinical nursing teaching. Table 1 of the 
experimental results shows that after the implementation 
of this mode, the performance of various assessments of 
practical nurses are significantly higher than before 
(P<0.05). 
The implementation of continuous quality improvement 
measures has the following advantages: First, the 

application of this mode can improve the teaching level of 
teachers [3]. Conventional teaching mode, the main work 
to compare and limitations of the traditional teaching 
mode, the lack of communication between teachers and 
students, under the mode of continuous quality 
improvement is very pay attention to improve this 
problem, aims to develop the "double type" teachers, so 
that would help the teacher's enthusiasm, creativity, and 
change the ideology, optimize teaching methods; 
Secondly, improve the standard of care, in the past many 
trainee nurses' lack of learning motivation, to nurse the 
identity of the profession is relatively insufficient, so after 
the implementation of continuous quality improvement 
model, making the teaching plan according to the actual 
situation, through diversified ways of pre-service training 
and the teaching mode pays attention to "student-
centered" concept, All from the actual situation of practice 
nurses, and then to create a good learning atmosphere for 
practice nurses, help to improve their academic 
performance. 
Through the analysis of this experiment, it can be seen that 
strengthening the application of continuous quality 
improvement mode in clinical nursing teaching is 
conducive to improving the teaching quality and 
professional quality level. 
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Abstract: The development of mineral resources is an 
essential support for China's economic development. 
However, based on the non renewable nature of mineral 
resources, the utilization of resource development must be 
controlled. The actual situation is that most developers 
only pay attention to economic benefits when developing 
the mine. This uncontrolled development has caused great 
harm to the geological environment of the mining area, 
which must be supervised. This paper mainly discusses 
the current situation and existing problems of mine 
geological environment treatment in China, and puts 
forward some targeted solutions to promote the treatment 
of mine geological environment, make China's mineral 
resources mining more reasonable and promote the 
sustainable development and utilization of resources. 
Key Words: Mining; Geological Environment; 
Government 
 
1. INTRODUCTION 
The rapid development of China's economy is inseparable 
from the mining of resources in the mining area. In the 
process of mining, there is no reasonable and controlled 
mining of resources, resulting in problems such as goaf 
collapse, groundwater drainage and destruction of 
geological landform in the mining area, which not only 
causes great damage to the environment of the mining area, 
but also affects the normal life of people living in the 
mining area, This restricts the sustainable development of 
local economy and society. After the transformation of 
China's economic development model, we gradually 
began to pay attention to the governance of the geological 
environment of the mining area. However, due to the 
serious damage to the mining area, there is still a long way 
to go. 
2. CURRENT SITUATION AND EXISTING 
PROBLEMS OF MINE GEOLOGICAL 
ENVIRONMENT TREATMENT 
According to statistics, among the 113108 mines in China, 
the goaf area is about 1349000 hectares, accounting for 26% 
of the mining area; The land area occupied or damaged by 
mining activities is 2.383 million hectares, accounting for 
47% of the mining area; There have been 12366 secondary 
geological disasters caused by mining, resulting in direct 
economic losses of 16.63 billion yuan and casualties of 
about 4250 people. The geological environment situation 
is very severe [1]. In the current management, the state has 
successively issued some laws and regulations to ensure 
the orderly management of the geological environment in 
the mining area. It is considered that the miners in the 
mining area have the responsibility to manage the 
environment in the mining area. However, affected by the 

economic benefits and the long-standing concept of 
development, some miners in the mining area ignore the 
constraints of laws and regulations and still abuse the 
resources in the mining area, It has an irreversible impact 
on the environment of the mining area, and finally further 
expands the impact on the environment. Even various 
environmental problems begin to appear around the 
mining area. The treatment of mine geological 
environment is imminent. At present, there are mainly the 
following problems in the treatment of mine geological 
environment: 
2.1 conflict between resource development and 
environmental protection 
For a long time, there have been disputes about the 
resource development and environmental protection of 
mines. Looking at the mining of Mines decades ago, it was 
uncontrolled at that time, which eventually led to 
permanent pollution of the mining environment, serious 
land desertification and soil erosion. Therefore, the 
mining of mine resources gradually became controlled 
mining. However, for some enterprises and local 
governments, the understanding of mine environmental 
protection is not complete. They always believe that mine 
resources are inexhaustible. The result of blind mining is 
that the geological environmental problems of mines are 
further exacerbated. The main reason is the pursuit of 
economic benefits. The pursuit of economic benefits is the 
basis for enterprises, but uncontrolled mining is difficult 
to maintain sustainable economic development. Therefore, 
how to balance economic benefits and environmental 
protection has become an urgent problem to be solved [2]. 
2.2 relevant laws and regulations are not perfect 
Although the state has formulated some laws and 
regulations to restrict the mining behavior in the mining 
area, so as to promote the protection of the environment. 
However, in the actual implementation process, due to the 
unclear standards defined by the law, the supervision of 
mine environmental governance is insufficient. Even if 
enterprises indiscriminately mine mineral resources, it is 
difficult to judge them. Therefore, the mining of some 
enterprises is more and more unscrupulous, which 
increases the problems of mine mountain quality 
environment. Secondly, China has a long history of 
mining resources. It is difficult to find the main person in 
charge of mining in a large part of mining areas with 
serious geological environment problems, so the 
accountability procedure can not be promoted, and the 
geological environment treatment of these difficult mines 
is nothing. 
2.3 the mine geological environment treatment technology 
is not advanced enough 
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Most of China's mineral resources mining enterprises are 
small and medium-sized enterprises, which have no 
certain economic strength and technical foundation, 
resulting in great technical restrictions in the mining 
process, resulting in unreasonable pit design, backward 
mining technology and other problems, especially those 
using collapse method for mining, The damage to the mine 
environment is huge, which can destroy the ecological 
environment of the mining area overnight, which greatly 
improves the difficulty of treatment. Secondly, in the 
treatment of mine geological environment, it is easy to be 
affected by multiple factors, the treatment process is slow, 
at the same time, the treatment technology is insufficient, 
and the professionalism of personnel is not high, which 
makes the treatment results float on the surface and 
difficult to achieve the effect of radical cure. 
3. MINE GEOLOGICAL ENVIRONMENT 
TREATMENT COUNTERMEASURES 
3.1 implementation of mine geological environment 
management responsibility 
When the laws and regulations on mine geological 
environment management in China are not perfect, in 
order to improve the strength of mine environmental 
management, we must define the scope and responsible 
person of management and implement the management 
responsibility. According to the notice of the State Council 
on comprehensively rectifying and standardizing the order 
of mineral resources development issued by the State 
Council, the scope of geological environment treatment of 
the mine is divided into: prevention, treatment and 
restoration of ground collapse, ground fissure, collapse, 
landslide, aquifer damage, landform and landscape 
damage caused by mineral resources exploration and 
mining [3]. In this way, we can clearly define which mines 
need to participate in the process of geological 
environment treatment. At the same time, considering that 
in the process of practical operation, the restoration and 
treatment of mine geological environment may involve 
"three wastes" treatment and land reclamation, in order to 
avoid the intersection of functions, the provisions exclude 
the "three wastes" treatment and land reclamation from the 
scope of application. Thus, it is clearly stipulated that if 
the mining of mineral resources involves land reclamation, 
it shall be implemented in accordance with the national 
laws and regulations on land reclamation. Through the 
implementation of the regulations, the geological 
environment governance of the mine is clear, and the 
responsibility system of "who develops, who protects" and 
"who destroys, who governs" is implemented. The person 
in charge of mining shall sign relevant agreements before 
mining to ensure the environmental governance after 
mining. At the same time, the government should 
strengthen the supervision of mining and improve the 
binding force of laws and regulations. 
3.2 adopt scientific mining methods 
Different from the traditional rough mining method, 
scientific mining method must be adopted in order to 
protect the geological environment of the mine. First, 
formulate a reasonable mining plan before mining, and 
then formulate the mining plan after investigating the 

mine environment, landform and ecological 
characteristics. The design of the plan should not only 
ensure the orderly progress of mining work, but also 
minimize the damage to the environment as much as 
possible. On this basis, different schemes can be designed 
for comparison, and the possible impact on the mine 
geological environment after the implementation of the 
scheme can be analyzed to select the scheme. At the same 
time, underground mining shall be selected as far as 
possible, which will have a relatively small geological 
impact on the mine. In the mining process of the mine, it 
is inevitable to face blasting, which will cause great 
damage to the geological environment. Therefore, during 
blasting, we must master the dose, select the smallest 
explosives while ensuring the blasting effect, and reduce 
the power of explosion to the greatest extent. Secondly, 
dust reduction and shock absorption measures shall be 
taken during blasting to avoid further expansion of 
blasting power and unnecessary impact on the 
surrounding environment [4]. In a word, in the mining of 
mine resources, scientific methods can reduce the harm to 
the environment and be conducive to the management of 
mine geological environment. 
3.3 improve the technical level of mine geological 
environment treatment 
Based on the principle of combination of prevention and 
control, the mine geological environment treatment 
should prevent those that have not caused environmental 
damage in advance, while the mines that have formed 
damage should improve the science and technology of 
treatment and speed up the treatment process of geological 
environment. For the land desertification caused by open-
pit mining, the ecological vitality of the mine can be 
renewed through land reclamation technology. Secondly, 
tailings, waste soil and other wastes will be produced in 
the mining process of the mine, but the waste treatment is 
not paid attention to in the mining process, deepening the 
damage degree of the geological environment of the mine 
[5]. Through the introduction of advanced technology, the 
waste of the mine can be recycled, which can not only 
reduce the harm caused by waste accumulation, but also 
improve the value. After treatment, land resources such as 
waste soil can be recycled again, which increases the 
available land resources and is also of great benefit to the 
treatment of mine geological environment. Secondly, in 
order to consolidate the geological environment, 
biotechnology and plant slope consolidation technology 
can be used to strengthen the mountain environment of the 
mine, prevent the occurrence of natural disasters such as 
landslide and debris flow, and promote the stability of the 
mine geological environment. 
3.4 provide financial support for mine environmental 
treatment 
As a major project, mine geological environment needs a 
lot of financial support to ensure the effective 
development of treatment work. In the actual treatment 
process, some enterprise leaders are unwilling to pay 
funds, resulting in the failure of treatment work. Therefore, 
the treatment of mine geological environment should be 
divided into two parts. First, enterprises, after obtaining 
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economic benefits through the mine, must use part of the 
profits as the geological environment treatment of the 
mine. When they refuse to provide financial support, they 
can enforce it by legal means. The specific amount of 
investment depends on the degree of environmental 
damage. Secondly, the government should give full play 
to its regulatory and regulatory functions and provide 
more preferential economic policies for the treatment of 
mine geological environment, so as to reduce the 
treatment cost of enterprises. At the same time, pay 
attention to the social benefits of mine management and 
strengthen the publicity of mine geological environment 
management, so as to mobilize social forces to participate 
in it and provide human and material support for the 
management. It can also bring the treatment of mine 
geological environment into the market, give play to the 
macro-control role of the market, control the treatment 
cost, promote environmental protection and provide 
benefits for the sustainable development of economy. 
4. CONCLUSION 
At present, China's mine geological environment is 
seriously damaged. In the process of treatment, there are 
still situations that pay too much attention to economic 
benefits and ignore environmental protection, the relevant 
laws are not perfect in France, and the mining technology 
and treatment technology of mines are immature, which 
have caused considerable difficulties to the treatment of 
mine geological environment. In the general direction, the 
management of mine geological environment shall 
implement the principle of "prevention and treatment", 

pay attention to both prevention and treatment, constantly 
improve relevant laws and regulations, and improve the 
scientific and technological level of mining and treatment. 
On the basis of reasonable mining, it can not only ensure 
the good environment, but also create economic benefits 
for enterprises and promote the sustainable development 
of economic environment. 
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Abstract: Red culture education is an educational activity 
that purposefully uses various red culture resources and 
various educational means to exert influence on students 
in a planned way. It plays an important role in reshaping 
the social value system, conducive to cultural inheritance 
and enhancing cultural self-confidence. It is an important 
means of Ideological and political education. 
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1.INTRODUCTION 
As an important cultural form of the Communist Party of 
China, red culture has been greatly developed since the 
new century. In 2014, national leaders issued the call to 
"make good use of red resources, carry forward red 
traditions and inherit red genes" [1]. Facing the new 
situation of China's development under the great changes 
that have not been seen in a century, at the 2021 party 
history learning and education mobilization conference, 
the general secretary once again stressed the need to "carry 
forward the red tradition, inherit the red gene, continue the 
spiritual blood of the Communists, always maintain the 
revolutionary's fearless struggle spirit, and summon up the 
spirit to move forward into a new journey and forge ahead 
into a new era."[ 2] Not long ago, state leaders stressed the 
need to "make good use of red resources, inherit red genes 
and pass on red rivers and mountains from generation to 
generation."[ 3] Therefore, red culture education has 
become the objective requirement of realizing the great 
rejuvenation of the Chinese nation and the urgent need of 
cultural self-confidence. It is an important booster of 
Ideological and political education. Doing a good job of 
red culture education can make the ideological and 
political education in the new era live. 
2. WHAT IS RED CULTURE 
Red culture refers to a unique culture of the Communist 
Party of China under the guidance of Marxism, which 
absorbs the excellent Chinese traditional culture and 
combines with the characteristics of the times. When red 
culture came into being, it was not given a special name 
of "red culture". With the development of history, new 
cultural forms with various forms of expression continue 
to appear according to the transformation of the theme of 
the times. When we summarize these cultural forms of the 
Communist Party of China, we find that they have 
essential consistency and inheritance. In the 21st century, 
we collectively call them "red culture". What we call red 
culture today is the general title of the culture with red 
spirit of the Communist Party of China in different periods 
of revolution, construction, reform and opening up. 

3. WHAT IS RED CULTURE EDUCATION 
Red culture education refers to the social practice 
activities led by the competent education department, 
purposeful use of various red culture resources, with the 
help of various educational means, systematically exert 
the influence of red culture on College, primary and 
secondary school students, promote them to 
independently accept this influence and form the spiritual 
quality of red culture. The red culture education in the new 
era should take the national leaders' thought of socialism 
with Chinese characteristics in the new era as the action 
guide, take the training of new people of the times who are 
responsible for national rejuvenation as the mission, and 
form an effective educational effect in the two-way 
interaction between educators and educational objects, so 
as to make the red culture truly become the source of 
cultural soft power and cultural confidence of the Chinese 
nation. 
4. RESEARCH ON RED CULTURE EDUCATION 
PROMOTING IDEOLOGICAL AND POLITICAL 
EDUCATION 
National leaders pointed out: "to truly play a role, a value 
must be integrated into social life and let people perceive 
and understand it in practice. We should pay attention to 
the close connection between what we advocate and 
people's daily life, and make great efforts in detail, small 
and implementation. "[ 4] Red culture is such a unique 
educational value that we should make great efforts in 
detail, small and implementation. Red culture is an 
advanced culture guided by Marxism and absorbing 
Chinese excellent traditional culture. In the historical 
development of modern Chinese society, it has developed 
into a cultural form with the most socialist characteristics 
through the baptism of the new democratic revolution and 
the honing of the socialist revolution, and has achieved 
prosperity and development after the reform and opening 
up, Therefore, it has become a part and important cultural 
form of socialist advanced culture, and will grow in the 
future development. Therefore, red culture education is an 
important educational method to enable young people to 
understand why Marxism works, why the Communist 
Party of China can and why socialism with Chinese 
characteristics is good. It is conducive to reshaping the 
social value system, cultural inheritance and enhancing 
cultural self-confidence. It is also a vivid textbook for 
ideological and Political Education, It plays an important 
role in improving the effectiveness of Ideological and 
political education for primary and middle school students, 
cultivating correct "Three Outlooks", strengthening 
communist ideals and beliefs and stimulating strong 



316  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 

patriotic feelings. 
4.1 As The Main Melody Culture, Red Culture Helps To 
Reshape The Social Value System 
Social moral indifference and absence of core values are 
caused by the lack of "innate" perceptual ability of 
individual moral emotion in modern society, the ethical 
dilemma created by modern society, the psychological 
confusion of modern society, the imperfect legal system 
and the inadequate display of government functions. Red 
culture is an advanced culture with socialist nature under 
the guidance of Marxism, We will strengthen the 
dissemination of the theme culture dominated by red 
culture, guide the majority of young people to establish a 
correct world outlook, outlook on life and values, 
consciously resist the erosion of decadent culture, always 
maintain a positive spiritual outlook and reshape the social 
value system. The inheritance and promotion of red 
culture makes the red spirit, red thought and red 
revolutionary belief widely spread and accepted among 
young people, so that they have commonness and 
consensus on the cognition and evaluation of the historical 
and practical development of Chinese society on the basis 
of adhering to the individualization of ideas, which will 
gradually build a common ideal of socialism with Chinese 
characteristics. It is with common ideals and beliefs that 
the Chinese people can unite and cooperate, listen to the 
command of the party and take all actions to serve the 
victory of the great cause of national rejuvenation. 
Therefore, today, red culture has irreplaceable value for 
both the whole country and young people. It can enable 
our whole nation to gather the majestic power to achieve 
the goal of great rejuvenation and jointly follow our core 
value system and core values. 
4.2 as a new cultural form, red culture is conducive to 
cultural inheritance 
Red culture is the general name of various advanced 
cultural forms formed during China's revolutionary war 
and peace building. It is a historical record of the history 
of the Communist Party of China, China's socialism, new 
China and the history of reform and opening up. It inherits 
and develops the advanced ideas of Marxism and 
combines them with China's reality, By inheriting the red 
spirit, modern China has gradually formed new 
characteristics of the times. Therefore, it is a part of 
Chinese culture full of the wisdom of the Chinese nation, 
which can enable the people to clearly see the bright 
prospect of national culture, and the glorious tradition and 
spiritual wealth refined and condensed in the red culture 
can be continuously inherited in the cause of socialist 
construction and reform Sublimation, so it is conducive to 
the inheritance of culture. Red culture, especially red 
spiritual culture, as the spiritual food for condensing 
national wisdom and values, is rooted in the social life of 
the people with new connotation and new forms in 
different periods. It has gradually become a cultural value 
system that guides people's world outlook, outlook on life 
and values. It is not only a spiritual inheritance, but also a 
cultural inheritance. When people encounter problems in 
reality, red culture will inspire people with historical facts 
and give people the power of positive and courageous 

struggle; When people are invaded by bad culture, they 
will strengthen the ideals and beliefs of the people and 
cultivate people to consciously resist the influence of bad 
ideas and the interference of wrong behaviors. With its 
unique discourse system, red culture enriches the content 
of socialist culture with Chinese characteristics, develops 
the way of existence and communication of socialist 
culture with Chinese characteristics in the form of carrier 
conforming to the trend of the times, and makes the 
socialist culture with Chinese characteristics keep pace 
with the times in a continuous line with its eternal value 
system. 
4.3 As An Advanced Culture, Red Culture Is Conducive 
To Enhancing Cultural Self-Confidence 
As the cultural symbol of the revolution and governance 
of the Communist Party of China, red culture is 
undoubtedly an advanced culture with socialist nature. 
Relying on red cultural resources can enable the people to 
make correct value judgments, so as to establish cultural 
consciousness and cultural self-confidence. If the 
construction of red culture can closely rely on the people, 
deeply mobilize and master the people, everything is for 
the fundamental interests of the people. In particular, 
when we advocate and build red culture, we adhere to the 
connection with improving the people's living standards, 
adhere to problem orientation and cultivate problem 
awareness, from discovering the people's thoughts, work 
Starting from the prominent or hidden problems in 
learning and life, closely connect the construction of red 
culture with the improvement of people's life, so as to 
make the construction of red culture have practical value. 
In this way, the red culture we build and the red spirit we 
advocate can truly serve as the symbol culture of the 
Communist Party of China and give play to its more basic 
and extensive influence. Under the new situation of great 
changes that have not been seen in a century, China not 
only has remarkable hard power, but also should give full 
play to the advantages of China's long history and culture 
and enhance its cultural soft power. Red culture, especially 
the red spirit advocated by red spiritual culture, is 
conducive to resist the erosion and distortion of foreign 
bad culture. In terms of China's international 
competitiveness, the role of red culture in improving 
China's cultural soft power can not be underestimated. 
4.4 Red Cultural Resources Are Vivid Teaching Materials 
For Ideological And Political Education 
Red culture is a vivid teaching material suitable for 
college, middle school and primary school students to 
carry out ideological and political education. It is an 
important ideological and political education resource not 
only from the aspects of ideological guidance, three 
outlooks cultivation and socialist talent cultivation, but 
also from the aspects of physical and mental health 
development, legal concept cultivation and employment 
and entrepreneurship guidance. It can not only improve 
the ideological realm of the educational object, but also 
carry out cultural experience. The combination of theory 
and practice makes the educatee experience deeply, and 
the positive role of education is brought into full play. In 
today's era, western countries have tried their best to 
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peacefully evolve and even split China in various ways, 
and the impact of ideology on people is imperceptible. If 
we lose the safety valve of ideology, not only the thoughts 
of the Chinese people will fall into chaos and disorder, but 
also all aspects of China's reform and construction will be 
disrupted and even turbulent. Ideological and political 
education is a key link in ideological construction. Red 
culture is an important carrier and vivid teaching material 
of Ideological and political education, which will play a 
more key leading role in this regard. Red culture can make 
use of network information technology to make 
educational objects educated in the context of both sound 
and emotion through pictures, sound and images. 
Especially in today's "mobile phone era", it is necessary to 
open a new educational carrier, such as short video In the 
network information world such as short message, it is a 
new position for ideological and political education to 
play the imperceptible role of red culture. 
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Abstract: Curriculum ideological and political education 
mainly refers to the integration of ideological and political 
education in each link of curriculum teaching an 
educational concept. As an important part of China's 
higher education, higher vocational colleges should 
combine professional courses with ideological and 
political theory courses to form a sound all-round 
education model, which is an effective way to implement 
the goal of moral education. Therefore, based on the 
current situation of curriculum ideological and political" 
of professional courses in higher vocational colleges, this 
paper discusses the relevant countermeasures of 
integrating professional courses into "curriculum 
ideological and political. 
Key Words: Higher Vocational Colleges; Professional 
Courses; Course Education 
 
1.INTRODUCTION 
In the conference on Ideological and Political Work in 
Colleges and Universities, The State Council clearly 
pointed out that moral cultivation is the central content of 
current higher education, and ideological and political 
work should run through the whole process of teaching to 
accelerate the realization of all-round education goal [1]. 
And the Guiding Outline for Ideological and Political 
Construction of Curriculum in Colleges and Universities 
also requires colleges and universities to speed up the 
construction of ideological and political construction of 
curriculum [2]. For higher vocational colleges, on the 
premise of maintaining the attributes of professional 
courses, it should be combined with ideological and 
political theory courses effectively to realize the 
"curriculum ideological and political" of professional 
courses, which is conducive to improving students' 
comprehensive quality. Therefore, this paper will discuss 
the countermeasures of integrating professional courses 
into curriculum ideology and politics in higher vocational 
colleges. 
2. CURRENT SITUATION OF "CURRICULUM 
IDEOLOGICAL POLITICS" OF PROFESSIONAL 
COURSES IN HIGHER VOCATIONAL COLLEGES 
Although the state has issued a series of documents on 
curriculum ideological and political, through relevant 
measures to promote vocational colleges to actively 
integrate curriculum ideological and political in 
professional courses. However, there are still some 
shortcomings in the practice process, most of the higher 

vocational colleges focus on the theory and skills training, 
not pay attention to the cultivation of students' personal 
character and morality. Many professional teachers do not 
correctly recognize the "curriculum ideological and 
political education" of professional courses, and do not 
pay attention to the ideological and political education 
function of professional courses. The author thinks that 
curriculum ideological and political only adds relevant 
courses or activities, and does not integrate the ideological 
guidance and value shaping of curriculum ideological and 
political into the teaching of professional courses. 
Professional teachers are the key to implement the 
"curriculum ideological and political education" of 
professional courses, but most of them are relatively poor 
in ideological and political education awareness and 
teaching level, and do not effectively integrate ideological 
and political elements in combination with the 
characteristics of professional courses, and their teaching 
methods and means are lagging behind. 
3. RELEVANT COUNTERMEASURES OF 
INTEGRATING PROFESSIONAL COURSES INTO 
"CURRICULUM IDEOLOGY AND POLITICS" IN 
HIGHER VOCATIONAL COLLEGES 
3.1 Do a good job in the overall planning of course 
ideological and political work 
Higher vocational colleges should strengthen the 
organization and guidance of curriculum ideological and 
political work, implement the overall planning, construct 
and constantly improve the operation and management 
system of curriculum ideological and political work, and 
comprehensively control the implementation of 
curriculum ideological and political work. To khalid ents, 
which is the core of the curriculum education, respecting 
the rule of learn to grow and learn, adapt to the law of 
ideological and political work, the ideological and 
political theory as the theoretical guidance of course 
education education, relying on the professional courses, 
and further exploit course education connotation, so as to 
build up professional course, practice course and public 
foundation course comprehensive ideological education 
curriculum system [3]. Make full use of course teaching 
approach, integrate course ideology and politics in the 
whole teaching process, promote the integration of 
explicit education and implicit education, and implement 
the goal of education. 
3.2 Change the teaching thinking of "curriculum ideology 
and politics" in professional courses 
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How to integrate "curriculum ideological and political" 
into professional curriculum is the key to realize 
curriculum ideological and political reform, and also an 
effective channel to solve the contradiction between 
traditional professional education and humanistic 
education. In order to carry out the "curriculum 
ideological politics" of professional courses, it is 
necessary to change the traditional teaching concept, form 
a new thinking of "curriculum ideological politics" of 
professional courses, and explore patriotism, humanistic 
spirit, social responsibility and other elements according 
to the characteristics of professional courses. Analyzes all 
kinds of professional course students' psychological 
condition and value demand, in the professional course 
teaching in the Chinese nation excellent traditional culture 
and socialist core values, infection of exert a subtle 
influence on students, make its spiritual resonance, make 
students form positive outlook on life and world view, 
train good moral responsibility consciousness, behavior 
and spirit. 
3.3 Refine the teaching objectives of professional courses 
"Curriculum ideology and politics" 
To carry out the professional course "education" is a 
specific learning goals, the premise of higher vocational 
colleges should be based on law of ideological and 
political work, respecting the rule of teaching and 
students' learning, and develop professional course 
education "courses" teaching goal, namely, overall 
objectives, targets ideological political education, 
professional courses, classroom education the teaching 
goal of this idea. With the overall goal as the guide, 
considering the characteristics of professional courses, 
clear professional ideological and political goals. And the 
professional ideological and political goals are further 
divided into specific goals such as knowledge, emotion 
and ability, which are integrated with the teaching syllabus. 
3.4 Deeply explore the elements of "curriculum ideology 
and politics" of professional courses 
Various professional courses cover a large number of 
ideological and political resources. In the process of 
developing professional courses "curriculum ideological 
and political", ideological and political elements 
contained in professional courses should be explored 
constantly. First of all, it needs to fully combine with the 
characteristics of professional courses, and integrate 
ideological and political elements such as patriotic 
thought and humanistic spirit with course teaching. 
Secondly, it accurately controls the relevant scientific 
theories and development trends in the field of 
professional courses, and combines ideological and 
political elements such as scientific spirit, craftsman spirit 
and innovative thinking with course teaching. During the 
teaching of professional curriculum theories and skills 
training, we will influence students in a silent way, guide 
students to establish the thought that personal growth is 
related to national development, and improve students' 
enthusiasm for studying hard and participating in national 
construction. 
3.5 Improve the ideological and political teaching level of 
professional course teachers 

Teachers are an important part of realizing curriculum 
ideology and politics. On the one hand, teachers of 
professional courses need to impart professional 
theoretical knowledge and skills to students, on the other 
hand, they also undertake the task of improving students' 
personal character and comprehensive quality. This puts 
forward higher requirements for professional course 
teachers' professional knowledge, sense of responsibility 
and ethics, and they also need to have certain ideological 
and political education ability. Higher vocational colleges 
should attach importance to the cultivation of education 
teaching level of professional course teacher, be included 
in the teachers' daily training category, provides 
communication with other professional courses education 
teachers the opportunity to learn and encourage teachers 
to actively participate in professional courses curriculum 
education project activities, in-depth understanding of the 
ideological and political education content, realize course 
education connotation, enhance the consciousness of the 
teachers' curriculum education, Improve personal 
ideological and political level, enhance ideological and 
political teaching ability. 
3.6 Adjust the teaching method of "curriculum ideology 
and politics" in professional courses 
Curriculum ideology and politics promote the 
transformation of teaching mode of professional courses. 
Professional courses need to combine their own 
curriculum characteristics, appropriately change the 
teaching form and adjust the corresponding teaching 
means. Professional courses should be transformed from 
the previous teaching mode of combining theory and skills 
into the teaching mode of integrating ideology and politics. 
In terms of teaching methods, case analysis, role playing 
and other means can be reasonably used. In addition, we 
should make full use of the network platform to carry out 
online teaching and realize the hybrid teaching mode. 
4. CONCLUSION 
To sum up, the realization of "curriculum ideological 
politics" is a long-term and complicated project in higher 
vocational colleges, and there are still many deficiencies 
in the practice process. This requires higher vocational 
colleges to make a good overall planning, deeply explore 
the ideological and political elements of professional 
courses, change teaching thinking, clarify teaching 
objectives, adjust teaching methods, improve teachers' 
ideological and political teaching level, achieve the goal 
of "curriculum ideological and political education" of 
professional courses, and transport more all-round 
development talents for the society. 
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Abstract: Through literature research, questionnaire 
survey, field interview and other research methods, 
combined with the professional methods of social work 
case work, and under the guidance of social support 
network theory, Maslow's hierarchy of needs theory, the 
paper evaluated the unbroken dilemma faced by the 
families of psychiatric patients, and extracted the unsolved 
problems. Through the case verification of social work 
intervention, the family members of patients can be 
guided to relieve pressure, solve problems and steadily 
improve their happiness. 
Key Words: Family Members Of Mental Patients; 
Psychological Problems; Social Work 
 
1.INTRODUCTION 
In recent years, the prevalence of mental illness in China 
increased year by year, with nearly four layers of patients 
can alleviate the obstacles of reducing patient but illness 
could not be cured, in the later still depend on the patient's 
family care, even if the remaining three layers of 
psychiatric patients to make a full recovery, but later also 
need to be accompanied by family members 24-hour all-
weather, In the process of living and treating with patients, 
family members not only have to take care of patients' 
daily life, but also bear pressure from various aspects. The 
fatigue of taking care of relatives and the pressure from 
outside seriously affect the physical and mental health of 
patients' relatives. Therefore, it is of great practical 
significance to relieve the pressure of family members of 
patients with mental illness, establish the social support 
network of family members of patients with mental illness, 
improve the confidence of patients' care, and promote the 
good interaction between patients and caregivers. 
2. STRESS ANALYSIS OF FAMILY MEMBERS OF 
MENTAL PATIENTS 
With the help and organization of Director Lin of Jinan 
Mental Health Rehabilitation Center, we conducted 
structured interviews with 15 family members of patients 
who had taken care of mental patients for more than one 
year, and sorted out the interview contents, we found that 
the family members of mental patients mainly had 
psychological pressure and social support pressure. 
2.1 Psychological stress of family members of mental 
patients 
2.1.1 Economic Pressure: 
Long-term treatment of patients requires certain economic 
support, and caregivers generally need to stick around the 
mental patients for 24 hours, so it is difficult to engage in 
normal occupation, most families of mental patients have 
lost their economic support. 
2.1.2 Pressure from public opinion: 

Due to the special disease of the patient, the symptom is 
also very unstable, so often by the surrounding strange 
eyes, under great pressure of public opinion, and very 
reluctant to share the patient's information with neighbors, 
relatives and friends, so interrupted a lot of informal social 
support. 
2.2 The social support pressure of family members of 
mental patients 
2.2.1 Formal social support pressure: 
Formal social benefits for such disorders are limited, and 
a significant proportion of families with mental illness are 
not eligible for such benefits. All medical expenses are 
borne by individuals. 
2.2.2 Informal social support pressure: 
Due to the patient's disease is more special, and with the 
public's discrimination, caregivers have a certain sense of 
shame, and can't leave patients to prevent its make hurt 
yourself hurt others, so need moment family members, 
friends, companions, and patients' families also need for 
patients with major medical on-the-go, informal social 
support under tremendous pressure. 
3. CASE WORK INTERVENTION OF FAMILY 
MEMBERS OF MENTALLY ILL PATIENTS 
3.1 Source of Case 
Interviews in 15 patients with symptoms of a patient H 
family performance is most obvious, and said himself 
under very big pressure, and willing to accept the help of 
social workers, and recognition of social workers in his 
case work plans, and willing to actively cooperate with 
social workers to participate in case service. 
3.2 Basic information of the client 
Director H family a total of four people live together, 
director before H in a public elementary school when the 
teacher, and her husband introduced two years later 
married, married half a year under a daughter, and 
daughter because of acute disease (HFMD) failed to 
survive, daughter died, H mental state has been not so 
good, often said to himself, with a certain degree of 
insomnia and anorexia, for a start, Family just think H is 
time of a broken heart, over a period of time, so please H 
mother just stayed there for a period of time with H, and 
to give H a long holiday, please reassure her 
accomplishment but over the past six months, H instead of 
feeling better, and more serious, the final H was diagnosed 
with schizophrenia, because the H there is no way to work, 
H's husband resigned from the school. Her husband and 
her mother said, according to H H at ordinary times 
character is inside collect, something more low-key, 
encounter troubles are much less willing to talk to others 
at ordinary times, H family circumstances general, father 
also suffers from diabetes, so has studied very hard since 
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I was a child, I was at the top grades, smooth was admitted 
to the public school, graduated from H's parents have been 
to daughter very at ease, I didn't pay attention to anything 
about H, and I didn't care much about it. H's husband is 
the mother of H please people, engaging in industrial and 
commercial business, father paralyzed because traffic 
accident last year, my mother has been carefully take care 
of his father, and to neglect to take care of granddaughter, 
lead to illness has not been timely control, H husband 
gradually reduce the business between us to be able to H 
take more care of reduce the pressure of the mother, 
although sometimes temper, But H's husband said he 
would not divorce H. 
At present the income of family income doing business 
mainly by her husband and her father's pension and 
compensation, most of the household income is spent on 
the treatment of H, economic condition is poor, sick, and 
H H husband and mother-in-law always take care of H, 
there were a certain degree of psychological emotional 
problems, and they agreed to the condition of the vast 
number of people around you conceal H, At the same time, 
it also leads to the reduction of normal social interaction 
behaviors of the whole family and the related weakness of 
formal and informal social support. 
3.3 receive case 
Through the interview with Director Lin of Jinan Mental 
Health Rehabilitation Center and the corresponding 
information provided, the author learned about the family 
situation of the subject. Before receiving the case, the 
subject was measured with the Self-rating Scale of 
Anxiety and depression. Through the analysis of the 
measurement data and the interview with the patient, it 
was found that the patient had mild depression and the 
somatization was very obvious. The client expressed his 
willingness to accept the services of the social worker, 
who established a professional relationship with the client 
and entered into a preliminary service agreement. 
3.4 Requirements Assessment 
In view of the client's problems and related information 
collected in the early stage, from the perspective of social 
work, maslow's hierarchy of needs theory and social 
support network theory were combined to evaluate the 
client's needs at the present stage, which mainly included 
the following points: 
3.4.1 The subject was in a negative mood, had an 
inferiority complex and a strong sense of self-shame. 
3.4.2 The client lacked informal support, was burdened 
with heavy physical burden, and had great patient care 
pressure and economic pressure. 
3.4.3 Due to the lack of formal social resources available 
to the subject and the lack of relevant information, the 
subject should be helped to obtain formal social support. 
3.5 The intervention 
Intervention is the action stage of actually executing the 
service plan, meeting the needs of the service object and 
actually solving the problem. In this stage, social workers 
explore and utilize the clients' intrinsic motivation and 
potential to find resources to solve problems with them. 
Stage 1: Establish a relationship of trust. 

Talk with the client, and establish a relationship of mutual 
trust with the client, so that the client can open up, face up 
to their psychological problems, and gradually guide the 
client to accept their friends around the social interaction. 
Stage 2: Untangle the client's mind and restore his 
informal social support. 
Help to screen the relatives and friends who contacted the 
subject, gradually restore the social contact of the subject, 
and establish an informal social support network, relieve 
the daily work and the burden of taking care of his wife, 
and relieve psychological pressure. 
Stage 3: Assist the client to seek formal social support. 
Help director as possible links to resources, to seek the 
welfare of the related support, while the director is not in 
line with the requirements of to apply for the lowest life 
guarantee, but community and hospital after 
understanding to the situation, said it would give some 
medical relief, according to the H situation as far as 
possible the use of egotism and H for reimbursement of 
medical treatment insurance, the director also awareness 
of some methods for help, also increased confidence. 
The fourth stage: popularize patient care knowledge, 
refine care details, and standardize care behavior. 
The medical knowledge related to mental patients, the 
operation of standardized nursing behavior, self-
psychological needs, and their family members' own 
health knowledge should be popularized, so as to avoid 
unnecessary mistakes in the future care process of patients 
and relieve the pressure of family care of patients. 
3.6 to evaluate 
Summary evaluation refers to the process of reviewing the 
entire intervention process, using scientific research 
methods and techniques to systematically evaluate the 
intervention results of social work, and evaluate whether 
the intervention is effective and achieves the expected 
goals and objectives. In the last interview with the subject, 
the present state of the subject was obviously improved, 
and in the interview with the subject, he also said that after 
three stages and six interviews, his mental state had 
obviously changed, and he was more confident about daily 
work and his wife H. Through the statistics of the post-test 
data and the comparison of the data before and after the 
test, the score was reduced and within the normal 
depression value range, so it can be concluded that the 
patient's depression has improved, and the professional 
method of social work -- case work is quite effective. 
3.7 the case 
Through four stages of intervention of social work, social 
workers have successfully reached the expected aim, and 
the state before the director thinks his relation to accept 
service has reached the expected goals, they will also be 
able to maintain in a more normal cognition, director said 
thank you very much for social workers, social workers 
left a director's personal information at the same time, He 
said he hoped the victim would cheer up and that social 
workers would follow up. 
4.CONCLUSION 
In the early stage, the author reviewed and summarized 
the domestic and foreign exploratory studies on palliative 
therapy and social work intervention of patients' families 



International Journal of Computational and Engineering Vol.6 No.3 2021  323 

ACADEMIC PUBLISHING HOUSE 

in recent years. Under the recommendation and 
organization of Director Lin of Jinan Mental Health 
Rehabilitation Center, 15 family members of patients who 
have taken care of mental patients for more than one year 
in the hospital were conducted structural interviews, and 
literature and interview content were sorted and integrated. 
It is found that the family members of mental patients 
mainly have psychological pressure and social support 
pressure, including economic pressure, social public 
opinion pressure, informal social support pressure, formal 
social support pressure. Review this survey practice, 
basically completed the process of case work early to set 
goals, and the ultimate goal, the director of the 
psychological problems to some extent, strengthens the 
director of the social support and help and self-help 
intention, and through the related egotism relatives, 
friends, with their help a certain extent, reduce the 
pressure of the director of life. In this paper, the case work 
intervention is carried out on the basis of giving priority 
to improving the client's psychological and emotional 
problems, so there are some problems such as the lack of 
in-depth intervention, which will be detailed in the later 
research. 
 
REFERENCES 
[1] Long Chunling, Han Haiying, XIONG Hongfang et al. 
Research on trait anxiety and coping styles of family 

members of patients with different types of mental 
disorders [C]. National Conference on Psychiatric 
Nursing.2011:168-171. 
[2] Zhang Letian, Basic Knowledge of Social Work [M]. 
Shanghai, Shanghai Science Press.2003:212-214. 
[3] Xu Liya. Case Work [M]. Beijing: Higher Education 
Press, 2004. 
[4] Yang Rui, Chen Fan, Qi Yijing. Nursing care and drug 
therapy for patients with sleep and recuperation [J]. 
Chinese journal of modern drug application, 2008, 2(1): 
48 -- 50. 
[5] Jiang Chunling, Feng Tiliang, Shi Ya-juan, et al., 
Discrimination of family members of patients with severe 
mental illness in Fushun city: Building a Harmonious 
Society. Journal of Community Research, 2012(3):283-
286. 
[6] Liu Jitong. The scope of Health social work practice 
system in China and the role of modern doctors' 
humanistic care social work [J]. Journal of Humanities, 
2016(4):94-101. 
[7] Berkowitz R, Shavit N, Leff JP. Educating relatives of 
schizophrenic patients [J].Social Psychiatry and 
Psychiatric Epidemiology, 2009, 25(5):216-220. 
 
 

 
 
  



324  International Journal of Computational and Engineering Vol.6 No.3 2021 

ACADEMIC PUBLISHING HOUSE 
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Dengliang Zhou 
East China University of Science and Technology, Law school, Shanghai 200237, China 
 
Abstract: Contemporary law education is facing a major 
transformation, that is, the focus of talent training is 
gradually changing from traditional theoretical talents to 
practical talents, which is not only in line with the 
characteristics of law specialty, but also in line with 
China's current national strategy. The training of practical 
excellent legal talents is a systematic project, which needs 
comprehensive reform from many aspects, such as 
curriculum system, teaching methods, design of practical 
links, reform of assessment methods, etc. only in this way 
can we truly realize the sublimation of talent training. 
Key Words: Practical Excellent Legal Talents; Training 
Mode; Path Innovation 
 
1.INTRODUCTION 
On October 13, 2018, the Ministry of education and the 
Central Commission of political science and law 
announced the opinions on the implementation of the 
education and training plan 2.0 for outstanding legal 
talents, requiring to further improve the proportion of 
practical teaching credits of law majors, actively explore 
practical teaching methods and methods, and effectively 
improve the quality and effect of practical teaching. On 
November 3, 2020, the Ministry of Education issued the 
Declaration on the construction of new liberal arts, made 
a comprehensive deployment for the construction of new 
liberal arts, proposed to build a new pattern of philosophy 
and social science development centered on educating 
people and talents, encouraged and supported colleges and 
universities to set up interdisciplinary and 
interdisciplinary emerging interdisciplinary courses and 
practical teaching courses, and cultivated students' 
interdisciplinary knowledge integration ability and 
practical ability. In this context, how to cultivate excellent 
practical legal talents with both morality and law has 
become a problem worthy of our serious discussion. 
2. CONNOTATION AND CHARACTERISTICS OF 
PRACTICAL EXCELLENT LEGAL TALENTS 
2.1 connotation of practical excellent legal talents 
We have made a long-term exploration on the connotation 
of practical excellent legal talents, and solved the problem 
of "who to train". We believe that it should at least include 
the following aspects: 
First, they should have solid basic theoretical skills, be 
familiar with the most basic legal theories, master the 
dynamics of national legislation and pay attention to 
judicial reform; 
Second, they should have strong comprehensive practical 
ability and have systematically received training in legal 
document retrieval, legal document writing, legal paper 
writing, legal negotiation, investigation and evidence 

collection, court debate, judicial etiquette and so on; 
Third, they should have good expression and 
communication skills, excellent psychological quality, 
noble moral quality, critical thinking and certain 
innovation ability; 
Fourth, we should have a good international perspective, 
understand international developments and pay attention 
to global issues; 
Fifth, they should have the awareness of lifelong learning 
and be willing to continuously improve their vision, 
pattern and skills. 
2.2 characteristics of practical excellent legal talents 
Compared with the traditional talent training mode of 
"emphasizing theory and neglecting practice", the biggest 
feature of the training mode of practical excellent legal 
talents is guided by the acquisition of practical ability. 
This gets rid of the single process of legal theoretical 
knowledge education in the traditional legal talent training 
mode, and can build a more diversified and compound 
education and training mode. Specifically, it has three 
characteristics: 
First, practicality. 
Practical excellent legal talents also need to have a solid 
theoretical foundation, rather than ignoring theory. 
However, on the basis of theoretical learning, we put more 
emphasis on learning for practical use and test the theory 
through practice. We must realize that theories divorced 
from practice are often empty, and only in practice can 
theories have value. 
Second, comprehensive. 
Practical excellent legal talents do not simply apply theory 
to practice, but a comprehensive training and application 
of ability. Therefore, in personnel training, it is necessary 
to carry out systematic training on relevant abilities, such 
as legal document retrieval, legal document writing, legal 
paper writing, legal negotiation, investigation and 
evidence collection, court debate, etc. 
Third, innovation. 
The "excellence" of practical excellent legal talents is also 
reflected in their innovation ability. We all know that legal 
disputes in real life are ever-changing and extremely 
complex, and there are often no invariable dispute 
resolution methods. The value of excellent legal talents 
lies in daring to innovate and break through, breaking the 
thinking set and creatively solving disputes and problems. 
3. PRACTICAL SIGNIFICANCE OF CULTIVATING 
PRACTICAL EXCELLENT LEGAL TALENTS 
3.1 meet the needs of socialist rule of law construction 
The construction of socialist rule of law has a long way to 
go. It not only needs to improve various legal systems and 
strengthen judicial reform, but also needs corresponding 
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talent allocation. At present, a major problem encountered 
by the judicial reform is "more cases and fewer people". 
The number of various cases has increased sharply, but the 
allocation of judicial personnel is stretched. Moreover, 
dispute resolution also puts forward higher quality 
requirements for judicial personnel. People pay more and 
more attention to the efficiency and fairness of case 
handling, which are closely related to the comprehensive 
quality of judicial personnel. At present, one of the 
important ways to solve this problem is to further improve 
the mode and path of legal talent training, and take the 
practical needs of dispute resolution as the basis of talent 
training. Obviously, excellent practical legal talents meet 
the needs of the construction of socialist rule of law. Their 
practical, comprehensive and innovative characteristics 
can well participate in dispute resolution and social 
governance. 
3.2 meet the needs of legal talent education reform 
The traditional legal education has the defects of 
"emphasizing theory and neglecting practice", 
"emphasizing knowledge indoctrination and neglecting 
ability training", and the corresponding examination is 
also relatively rigid, which leads to the congenital 
deficiency of legal talent training. Such a training method 
will directly affect the future legal profession, leading to 
the "front" of legal talent training being stretched. The 
practical departments need to spend a lot of time and cost 
on staff training, and law graduates also need to spend 
more time to meet the needs of judicial practice. In fact, 
law colleges and practical departments have long been 
aware of the negative impact of this problem, so many 
colleges and universities have also launched relevant 
reform exploration. In view of the practical characteristics 
of law and the practical needs of practical departments, 
how to cultivate legal talents in line with social needs has 
become the focus of attention. It can be found that the 
exploration of such a training mode has gradually formed, 
that is, attach great importance to the cultivation of 
students' practical ability, let students carry out ability 
training in advance, observe, understand and participate in 
the practice link in advance, and take it as an important 
basis for career planning. It can be said that the training 
mode of practical excellent legal talents is the result of 
reflection on the traditional education mode. It is more 
targeted and realistic, and adopts a more pragmatic 
training method. To a certain extent, it also helps to 
improve the current pattern of legal education, break 
through some obstacles of traditional ideas, and cultivate 
more high-quality legal talents. 
3.3 solve the supply and demand problems of the legal 
talent market 
Cultivating excellent practical legal talents not only meets 
the needs of socialist rule of law construction and legal 
talent education reform, but also helps to solve the 
problem of supply and demand in the legal talent market. 
From the demand of the talent market, practical 
departments, especially government departments, people's 
courts, people's procuratorates and law firms, have higher 
and higher requirements for the comprehensive ability of 
legal talents; From the employment situation of legal 

talents, we can find that the competition in the talent 
market is becoming more and more fierce, and the access 
conditions for relevant positions are also improving. The 
enrollment scale of law majors in law colleges is still 
expanding. So, how to solve the problem of supply and 
demand in the legal talent market? An important 
breakthrough is to reform the talent training mode, 
eliminate the "behind closed doors" pattern, take the 
national strategy as the guidance, pay attention to the real 
needs of the talent market, and even deeply understand the 
operation mechanism and future development direction of 
different legal industries. This means that we must 
constantly improve the vision and pattern of talent training 
and change the strategy of talent training. It can be said 
that cultivating practical excellent legal talents is a 
response and exploration to the current problems. On the 
basis of fully considering the professional characteristics 
and market demand, we must make changes in the talent 
training mode. Solving practical problems may be the 
main direction of the current talent training. 
4. EXPLORATION ON THE TRAINING MODE AND 
PATH OF PRACTICAL EXCELLENT LEGAL 
TALENTS 
In order to effectively improve students' practical ability 
and cultivate excellent practical legal talents, we have 
made the following exploration: 
4.1 optimize curriculum system and teaching methods 
As far as the curriculum system is concerned, in the 
formulation of undergraduate training plan, we should 
constantly optimize the curriculum system and carefully 
sort out the logical relationship between all courses. At the 
same time, according to the practical teaching links, 
focusing on the needs of the cultivation of relevant core 
abilities, and following the principle of "step-by-step, 
ability based, process oriented and systematic training", 
improve the system of practical courses, so as to lay a solid 
foundation for the cultivation and improvement of 
Undergraduates' practical ability. 
We have also done a lot of exploration in teaching 
methods. As far as theoretical teaching is concerned, the 
law profession pays attention to two aspects of exploration: 
first, constantly refine and perfect the contents of 
curriculum teaching, squeeze out "moisture" and retain 
"essence", and handle the relationship between students' 
autonomous learning and classroom teaching. Second, 
continuously strengthen the construction of online courses. 
For online courses, theoretical teaching includes students' 
self-study, online interactive discussion and face-to-face 
classes, mainly through watching teaching videos, online 
Q & A and interaction, classroom teaching, theme 
discussion and so on. 
As far as practical teaching is concerned, we have 
constructed a model of combining special training with 
comprehensive training: on the one hand, according to the 
different learning stages of students and the needs of 
ability training, we have designed the practical curriculum 
system of our major, organized experienced teachers and 
off-campus tutors to participate in teaching, so that 
students can get full opportunities for ability training; On 
the other hand, based on the special training of practical 
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courses, comprehensive case training is carried out by 
integrating the contents of criminal law, civil law, 
procedural law, international law, labor law, intellectual 
property law and other courses. At the same time, students' 
practical and innovative ability is cultivated through 
teaching visits, virtual simulation experiments, simulated 
courts, simulated arbitration, college students' innovation 
projects, various discipline competitions and other forms. 
Its internal logic is to help students develop their practical 
ability step by step from perceptual knowledge to rational 
knowledge, from observation to personal practice, from 
online virtual to offline actual combat, from on-campus 
training to off-campus practice. 
4.2 build a collaborative education practice platform 
In order to effectively improve students' practical ability, 
relying on the support of existing teachers, professional 
laboratories and off campus production, University and 
research co construction units (judicial organs, law firms 
and enterprises), we have built a diversified and multi-
level collaborative education practice platform. 
Strengthen the cooperation with judicial organs, well-
known law firms and enterprises, and organically integrate 
the traditional teaching and training system through the 
integration of industry and education. Actively integrate 
into judicial practice and industrial activities, and 
introduce the needs, standards and ideas of practical 
departments for talents into teaching activities. Front line 
case handlers and lawyers from courts, procuratorates and 
law firms are employed as off campus guidance experts to 
ensure that all students can receive special guidance from 
off campus tutors during their study. 
In order to promote the effective operation of the platform, 
we have focused on the following work: 
4.2.1 formulate the overall plan in combination with the 
training needs of students, and clarify the stage, content, 
personnel arrangement, connection, etc. of relevant 
practical training; 
4.2.2 actively promote industry university research 
cooperation, continuously expand the type and number of 
industry university research cooperation units, and hire 
excellent practical personnel as off campus tutors; 
4.2.3 adopt the "double qualified" teaching mode, 
organize teachers and off campus tutors to participate in 
practical training, give full play to their respective 
expertise and carry out targeted guidance and training; 

4.2.4 evaluate the process and effect of practical training 
in time, summarize experience and problems and put 
forward improvement plans through questionnaire, review 
and special discussion. 
4.3 reform course assessment methods 
If we take practical ability as the core goal of training, we 
must make supporting reform and improvement in the 
assessment of students. We have made the following 
exploration: 
First, pay attention to the stage assessment of daily 
learning, and incorporate unit tests, classroom interaction, 
case studies, virtual simulation experiments, simulated 
court training and other items into the assessment system 
to improve the proportion of daily scores and reduce the 
proportion of final exams; Second, pay attention to the 
guidance and training of practical links, so that all students 
can fully and effectively participate and effectively 
improve their practical ability; At the same time, invite off 
campus tutors to participate in the assessment of students, 
so as to make the assessment closer to the needs of practice; 
Third, guide students to pay attention to the process and 
pay attention to daily accumulation; Fourth, the reform of 
the final examination content will reduce the memory test 
questions and replace them with application-oriented and 
analytical test questions. 
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Abstract: Since the 20th century, micro and nano 
technology as a new field of science and technology has 
developed rapidly, at present, nanotechnology has become 
one of the representative fields of frontier science and 
technology in the 21st century, the development of 
nanotechnology as a national strategy is of great 
significance to economic and social development. This 
paper aims to explore the application of FIB technology in 
micro-nano machining technology. 
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1.INTRODUCTION 
The structural unit size of nanomaterials is close to the 
coherence length of electrons and the wavelength of light. 
It has special properties such as surface and interface 
effect, small size effect, quantum size effect and so on. It 
has many novel properties in electricity, magnetism, 
optics and mechanics and has great potential in the 
application of high-performance devices. The 
development of novel nanostructures and devices requires 
the development of high precision, multi-dimensional and 
stable micro-nano processing technology. Micro and nano 
processing technology range is very wide, the main 
common ion implantation, photolithography, etching, film 
deposition and other technology. In recent years, due to 
the trend of miniaturization of modern processing 
technology, focused ion beam (FIB) technology has been 
more and more widely used in micro/nano structure 
manufacturing in different fields, becoming one of the 
irreplaceable important technologies in micro/nano 
processing technology. 
2.FIB TECHNOLOGY CONCEPT AND SYSTEM 
COMPOSITION 
FIB is developed on the basis of conventional ion and 
focused electron beam systems and is essentially the same. 
Compared with the electron beam, FIB scans the sample 
surface by accelerating the focus of the ion beam 
generated by the ion source. Since ions are much heavier 
than electrons, even the lightest ions such as H+ ions are 
more than 1800 times the mass of electrons, which makes 
ion beam not only capable of imaging exposure like 
electron beam, but also capable of sputtering atoms on 
solid surface, which can be used as a direct writing tool. 
FIB can also be combined with chemical gases to induce 
atom deposition on the surface of sample materials, so FIB 
is a very wide range of micro-nano machining tools. 
In essence, the focused ion beam system is the same as the 
electron beam exposure system, which is composed of ion 
emission source, ion beam column, workbench, vacuum 
and control system. The most basic difference between ion 

optics and electron optics is that ions have a much smaller 
charge/mass ratio than electrons, so magnetic fields 
cannot effectively regulate the movement of ion beams. 
Currently, focused ion beam systems only use electrostatic 
lenses and electrostatic deflectors. Electrostatic lens has 
simple structure, no heat, but large aberration. A typical 
focused ion beam system is a two-stage lens system. The 
ion beam produced by the liquid metal ion source, under 
the action of the applied electric field, forms a very small 
tip, and the negative electric field pulls the metal at the tip, 
thus resulting in the ion beam. First, after passing through 
the first-stage aperture, the ion beam is focused by the 
first-stage electrostatic lens, and the primary eight-stage 
deflector is used to adjust the ion beam to reduce 
astigation. The size of the ion beam spot can be flexibly 
changed through a series of variable apertures. Secondly, 
the secondary octagonal deflector enables the ion beam to 
scan and process according to the defined processing 
pattern, and the ion beam can be blanked by the blanking 
deflector and the blanking barrier film hole. Finally, 
through a second electrostatic lens, the ion beam is 
focused to very fine spots with a resolution of about 5nm. 
The focused ion beam bombards the sample surface, 
producing secondary electrons and ions that are collected 
and imaged by the corresponding detector. 
3. APPLICATION OF FIB TECHNOLOGY IN MICRO-
NANO MACHINING TECHNOLOGY 
At present, FIB technology, as an important technical 
support for micro-nano processing, is mainly applied in 
the following aspects: 
3.1 Processing semiconductor lsi 
FIB technology for semiconductor lsi processing is mainly 
divided into special device integration and lsi defect 
diagnosis and repair. As a maskless process, FIB 
technology can provide a variety of ions for doping in 
semiconductor, so it can realize some structures that are 
difficult to be realized in conventional IC preparation 
through FIB. Integrated metal semiconductor field-effect 
tubes, for example, rely on the original FIB system to 
doping other alloy ions. For defect diagnosis and repair of 
large-scale integrated circuits, the ultra-high resolution of 
FIB technology can be used to peel off the surface layer 
and show the problem area clearly. FIB technology can be 
used to cut the short-circuit part of the circuit and repair 
the defective part. It breaks through the problems of 
finding fault part and repairing defect part in traditional 
large-scale integrated circuit inspection, thus greatly 
improving the repair efficiency of the circuit. 
3.2 Fabrication of optoelectronic integrated devices 
Optoelectronic integrated device is a kind of device with 
high precision and high manufacturing technology, 
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especially for exposure, etching and injection. It is 
extremely complicated in traditional manufacturing 
technology, resulting in low production efficiency of 
optoelectronic integrated device and certain limitations in 
application and promotion. And using FIB techniques, on 
the basis of the characteristics of its no mask, can clearly 
see the device of the injection process and state, so as to 
accurately grasp the injection rate, injection of ionic 
species, and on the same chip can implement different 
components of processing at the same time, thereby 
reducing the device of injection process, greatly improved 
the production efficiency of the photoelectric integrated 
device. In the current FIB technology, FIN micro-etching 
can realize the processing of the opposite reflector, beam 
splitter, beam deflector and other components, while 
injection mixing is mainly the processing of buried 
waveguide, signal waveguide and other components, and 
exposure can be applied to the processing of phase mask. 
3.3 Fabrication of superconducting devices 
Superconducting technology as one of the representatives 
of high-end science and technology, superconducting 
quantum interference devices is an important way of 
application. The current superconducting devices are 
mainly through point contact, micro-bridge and tunnel 
connection, among which the superconducting devices 
made by micro-bridge and tunnel connection are more 
excellent in performance. However, in the traditional way 
of making superconducting devices, it is difficult to meet 
the requirements of micron and nanometer level junction, 
so that the quality of the junction is greatly reduced, and 
the success rate is reduced, which affects the 
popularization and application of superconducting devices. 
FIB technology is based on the concept of ions, and its 
etching beam diameter can easily reach the level of micron 
and nanometer, thus helping superconducting devices to 
make more fine junction, thus promoting the quality of 

superconducting devices. In addition, in the application of 
FIB technology, the dose, energy and scanning position of 
the beam can be adjusted, which makes the fabrication 
more convenient and promotes the processing of 
microlinear channels. 
3.4 Fabrication of vacuum microelectronic devices 
In the process of processing vacuum microelectronic 
devices, FIB technology is mainly used for processing and 
performance analysis of field emission array. First of all, 
FIB technology can sharpen the emission tip of the 
traditional field emission array, so that the threshold 
voltage of the emission electron drops. Secondly, FIB 
exposure technology can be used to replace the traditional 
light exposure, making the exposure process for 
components more clear and accurate. In addition, FIB 
sputtering can also be used to etch the vertical field 
emission array with gate. 
4.CONCLUSION 
To sum up, the FIB technology used in the micro-nano 
processing technology, can improve the accuracy of the 
micro-nano processing, as a new technology of the 21st 
century, the application fields of FIB technology remains 
to be digging, along with the continuous development of 
science and technology, will push the technological 
progress of the micro-nano processing, so as to promote 
the development of modern processing technology. 
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