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Abstract: By comprehensively using multimedia 
monitoring, Internet of things, database and other 
technologies, we can realize the monitoring analysis and 
trend judgment of comprehensive indicators such as total 
economic output, quality and benefit, as well as special 
indicators such as production, investment, innovation, 
cluster, intensive, open and financing, integrate energy 
consumption data resources of the park, and provide 
energy consumption data analysis and display for 
competent departments of the park Economic data 
monitoring display and digital map and other functions. 
At the same time, the system takes enterprises as the main 
body to escort the digital economy, industrial upgrading 
Decision-making Command and intelligent supervision 
of the park. 
Keywords: Digital economy; Trend analysis; digital map; 
Intelligent supervision 
 
1.INTRODUCTION 
Operation monitoring system is a large-scale integrated 
data management system which integrates network 
technology, multimedia monitoring technology, Internet 
of things technology, software technology and database 
technology. The system integrates the park's 
comprehensive status information resources 
(environmental protection, energy consumption, safety, 
enterprise economic data in industrial cluster area) to 
provide the park's competent departments with functions 
such as analysis and display of park's environmental 
protection data, analysis and display of safety supervision 
data, analysis and display of energy consumption data, 
monitoring and display of economic data, and digital map 
Industrial upgrading Decision-making Command and 
intelligent supervision escort. 
2. ECONOMIC MONITORING 
Relying on the data provided by relevant departments, the 
platform realizes the monitoring analysis and trend 
judgment of the economic aggregate, quality, benefit and 
other comprehensive indicators, as well as the production, 
investment, innovation, cluster, intensive, open, 
financing and other special indicators. At the same time, 
the system takes enterprises as the main body to escort 
the digital economy, industrial upgrading Decision-
making Command and intelligent supervision of the park.  
(1) Overview of economic indicators of the park 
Real time statistics of current economic indicators 
This paper analyzes the current economic operation of the 
park, realizes the real-time statistics of GDP, industrial 
added value, fixed asset investment, total financial 
revenue, tax revenue and other important indicators, and 
provides the basis for the trend of the current economic 

indicators. 
Visualization of economic indicators 
Analyze the economic operation of the park, collect 
relevant data, and collect various economic operation 
indicators of the park. Through the data analysis of key 
economic indicators, realize the link comparison 
visualization of the park, and timely monitor the 
economic operation of the whole park 
Year on year visualization of economic indicators 
Analyze the economic operation of the park, collect 
relevant data, collect various economic operation 
indicators of the park, and analyze the data of key 
economic indicators, so as to realize the visualization of 
economic indicators of the park. 
Visualization of industry share 
This paper analyzes the related industries in the park, 
displays the industrial proportion of the park in a 
graphical way, and realizes the visualization of the 
industrial proportion of the park, so that the users and 
managers of the park can understand and optimize the 
industrial structure of the park. 
Distribution of economic indicators 
This paper analyzes the key economic indicators of the 
park, and presents the visualized economic indicators of 
the park, such as business income, investment, tax and so 
on, so as to facilitate the park users to understand the 
industrial distribution and key economic indicators 
distribution of the park. 
 (2) Visualization of enterprise economic indicators 
Enterprise economic index statistics 
Through the collection of relevant data, the statistical 
analysis of sales revenue, sales cost, operating profit, total 
profit, current ratio, quick ratio, total assets, total 
liabilities and other data of enterprises in the park is 
realized. 
Visualization of enterprise economic indicators 
Through the data collection of important economic 
indicators of enterprises, the key data are extracted and 
analyzed by technical means, and the important data of 
enterprises are displayed by visual means, which is 
convenient for enterprise managers to analyze and make 
decisions. 
Year on year visualization of enterprise economic 
indicators 
Through the data collection of important economic 
indicators of enterprises, the key data are extracted and 
analyzed by technical means, and the year-on-year 
analysis of sales revenue, sales cost, operating profit and 
total profit of enterprises is made, which is displayed in a 
graphical way, so as to facilitate the analysis and 
decision-making of enterprise managers. 
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Visualization of enterprise economic indicators 
Through the data collection of important economic 
indicators of enterprises, the key data are extracted and 
analyzed by technical means, and the ring comparison 
analysis of enterprise sales revenue, sales cost, operating 
profit and total profit is made, which is displayed in a 
graphical way, so as to facilitate the analysis and 
decision-making of enterprise managers. (3) System 
integration interface 
System integration interface mainly includes: data 
integration interface of statistical department, enterprise 
data integration interface, data import and export 
interface. 
Data integration interface of statistical department 
By integrating the data of tax, industry and commerce 
departments, it is convenient for data cleaning, data 
analysis and modeling. 
Enterprise data integration interface 
Data collection of independent reporting by enterprises: 
through independent reporting of enterprise production 
investment, national assets investment, transformation 
and upgrading investment, R & D investment and other 
data, the enterprise funds investment is positively 
calculated, and the overall situation of regional 
investment is formed through collection and analysis. 
Data import and export interface 
The data import and export interface is used to carry on 
the data of the statistical department upward and input the 
enterprise data integration interface downward, which is 
convenient to realize the macro analysis of the park, 
enterprise archives and reporting services.  
3. ENERGY CONSUMPTION REGULATION 
Enterprise energy consumption monitoring is based on 
computer network technology, communication 
technology, Internet of Things technology, measurement 
control technology and other information technology, to 
achieve energy management, energy dispatch, 
digitization of energy measurement, networking and 
spatial visualization, to improve the energy basic data 
system, and to establish a scientific and complete system 
of energy utilization, supervision, management and 
evaluation for key energy consumption 
objects.Innovating the mode of energy management, 
using intelligent technology to set up a database and build 
an intelligent energy management information system, to 
achieve real-time and accurate dynamic supervision of 
the energy utilization of key energy consumption objects, 
to strengthen the management of energy conservation by 
modern technical means, to increase the supervision of 
energy conservation, and to improve the management 
level of energy conservation work.  
(1)Visualization of Energy Consumption Overall 
Analysis 
Visualization of Energy Consumption Enterprise 
Distribution 
The specific location of each energy-consuming 
enterprise in the park is displayed accurately, intuitively 
and significantly on the digital map of the park, so that 
users can intuitively grasp the distribution of each 
energy-consuming enterprise. 

Visualization of real-time energy consumption data 
By displaying the data of water, electricity and gas energy 
consumption of each energy-consuming enterprise 
provided by units such as electric power, tap water and 
natural gas on the digital map through dials, curve charts, 
column charts, etc., users can quickly and intuitively 
query the current real-time energy consumption of each 
enterprise. 
Visualization of Energy Consumption Cycle Ratio 
Analysis 
Users can choose the time scale of week, month, quarter 
and year. The system will retrieve the energy 
consumption data of each enterprise in the adjacent time 
scale, and display related energy consumption data for 
users through rich reports, curves, bar charts, pie charts 
and other forms. 
Visualization of year-on-year energy consumption 
analysis 
Users can choose months, quarters and years as time 
scales, and the system visually displays year-on-year 
energy consumption related data through column charts 
or other forms. 
Visualization of energy consumption ratio analysis 
Users can choose months, quarters and years as time 
scales, and the system will show the proportion of energy 
consumption of each enterprise or system through a 
chart.Enables managers to stand in front of computers to 
monitor real-time consumption of each energy 
consumption. 
Analysis of Energy Consumption and Economic 
Indicators 
By associating the energy consumption data and 
economic data (gross output value, net profit, tax, etc.) of 
each enterprise, users can choose the time scale of week, 
month, quarter and year to view the energy consumption 
and economic situation in each time scale. 
Evaluation and Analysis of Energy Saving Measures 
Each enterprise can formulate energy-saving measures 
and plans according to its own conditions, and input 
energy-saving costs into the system. By obtaining the 
energy consumption before and after the implementation 
of energy-saving measures, the system shows the energy-
saving situation of each enterprise, so as to facilitate users 
to evaluate and analyze the energy-saving measures.  
(2) Visualization of Enterprise Energy Consumption 
Analysis 
Real-time monitoring of enterprise energy consumption 
data 
The energy consumption data collected by the system or 
entered by the user is displayed on the electronic map 
through related charts. 
Horizontal comparative analysis of enterprise energy 
consumption 
Through statistical analysis of collected data, each 
enterprise's energy consumption situation is obtained, 
and other forms of horizontal comparison are used, such 
as column charts, curve charts, etc. 
Longitudinal comparative analysis of enterprise energy 
consumption 
By statistical analysis of each enterprise's historical 
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energy consumption data, selecting the start time and end 
time, users can select the week, month, quarter and year 
as time scales, and display the data of each time scale for 
users in the form of curves, columns, bars, pie charts and 
so on. 
Analysis of the proportion of energy consumption 
economy in Enterprises 
By recording the energy consumption data and economic 
data of each enterprise in the same time period, users can 
select the time scale of week, month, quarter and year to 
see the proportion of energy consumption and economy 
in each time scale.  
(3)Visualization of Enterprise Energy Saving Measures 
Enterprise Energy Saving Measures Display 
Each enterprise records the process of each energy-saving 
transformation, through the year-on-year analysis before 
and after the transformation, the system shows the 
energy-saving measures and plans of each enterprise as 
well as their effectiveness in the form of pictures and text, 
making the original energy-saving transformation effect 
more intuitive. 
Horizontal comparison of enterprise energy saving 
Users can choose months, quarters and years as time 
scales, and the system will display the energy saving 
results data of each enterprise in a chart through columns, 
curves, etc. for users to make horizontal comparative 
analysis. 
Longitudinal comparison of enterprise energy saving 
Users can choose month, quarter and year as time scales, 
and the system will show the energy saving history data 
of an enterprise on a chart through column, curve, etc. for 
users to make vertical comparative analysis. 
Economic Benefit Analysis of Enterprise Energy Saving 
The cost of each energy-saving measure entered by the 
user and the amount of energy-saving cost reduction 
resulting from this energy-saving measure are shown in a 
chart for economic analysis. 
(4) System Integration Interface 
Energy supply side data integration interface 
In order to understand the total energy consumption and 
cost of enterprises, it is necessary for energy providers to 
upload data according to the agreement supported by the 
system, and to convert it into a uniform data format 
supported by the system for easy post-operation and 
maintenance analysis.The system currently supports the 
OPC-UA protocols, and the systems that support these 
protocols can transfer data to the system through simple 
development. 
Energy-consuming end data integration interface 
Energy-consuming data integration mainly refers to 
getting individual data of energy consumption from 
various enterprises.Each enterprise is required to upload 
data according to the protocol supported by the system, 
and convert it into a uniform data format supported by the 
system for easy post-operation and maintenance 
analysis.The system currently supports the OPC-UA 
protocols, and the systems that support these protocols 
can transfer data to the system through simple 
development. 
Data Import and Export Interface 

Data import interface mainly solves the problem that 
related data can not be collected through data integration 
interface. Through the data import function developed by 
the system, data can be entered into the system to 
facilitate the system to display and analyze the data.For 
enterprise reporting and other purposes, the system has 
built-in data export interface, which enables users to 
import selected data into Excel tables for easy data 
migration. 
4.DIGITAL MAP 
Combined with the industrial layout planning of the park, 
the planning content visually presents the enterprise 
location, land distribution and industrial distribution in 
the park in the form of digital map. All the data are deeply 
combined with the digital map to reflect the regional 
economic and industrial development in the form of a 
map. The economic data and industrial data are combined 
to conduct in-depth analysis to assist the government in 
implementing policies.With the filter conditions such as 
region and enterprise name, enterprises can be flexibly 
filtered, and enterprises can be visualized on the map, 
which makes it easier to view the enterprise geographic 
information intuitively. 
Digital map system is managed by basic geographic 
information resources, thematic map development 
interface and 3D digital map. 
(1)3D Basic Digital Map 
Basic Geographic Information Resources 
The basic geographic information resources include the 
construction of the basic map database.All the maps of 
the park will be drawn with fine mapping in order to be 
fine, beautiful and realistic to reflect the surface features 
of the park.The layers contained in the basemap data are 
presented in conjunction with the current status of the 
local physical information. 
Park Geomorphic Layer 
The topographic and transportation layers reflect the 
distribution of the park's land, industry, and traffic 
planning.The traffic layer displays the traffic volume of 
the park sections with rich icons and provides convenient 
report output function for daily management. 
Park Facilities Layer 
The facility equipment layer displays the real-time status 
of the park equipment, truly realizing the dynamic and 
real-time monitoring of the equipment. 
Park Development Stock Layer 
Inventory layer inventory management mainly displays 
the name, area and type of land that has been developed 
and can be developed in the park. 
Park Enterprise Information Layer 
Enterprise information layer mainly includes annual 
turnover, net profit and efficiency analysis of the 
enterprise. 
(2) Theme Map Development Interface 
System development interfaces include environmental 
monitoring, energy consumption monitoring, security 
monitoring, visualization of economic operations, and 
modeling and optimization of related three-dimensional 
models. 
Visualization of Environmental Monitoring 
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For the environmental factors of the park, single-level 
distribution map, column chart, pie chart are used.Query 
analysis includes historical monitoring data query, annual, 
monthly, daily statistics, and data comparison for the 
same period. 
Visualization of energy consumption monitoring 
Energy consumption includes power consumption, gas 
consumption, water consumption and other energy 
consumption.Interfaces include data queries for basic 
energy consumption, data analysis, and visual display. 
Security Monitoring Visualization 
Interfaces include video monitoring interface, event 
reporting and publishing, monitoring and prevention, to 
achieve the unified coordination and dispatch of relevant 
functional departments, so as to make an orderly, fast and 
efficient response to special, unexpected, emergency and 
important events. 
Visualization of economic operation monitoring 
Visualize the economic data of the park enterprises by 
integrating enterprise information, urban spatial 
information, dynamic operation information, etc.It can 
cover the whole area, the whole type and the whole land 
of the enterprise. 
(3)3D Map Management Applications 
The application of map management is an important 
support for the intelligent construction, management and 
operation of the park.The construction of map 
management application should closely surround the 
business functions of the parks, focusing on improving 
the government's efficiency, strengthening government 
services, integrating industrial resources and creating an 

investment environment. Through the information 
resources sharing platform, the required operational 
environment, data resources and service contents are 
applied for, and an intelligent business operation system 
is built based on business application 
requirements.Supports the operation, management and 
development of the park, including the map manager and 
map import interface. 
The 3D Digital Map Manager includes three parts: 
operation of the sheet information base, display of the 
sheet and list of sheets. 
Digital image data refers to surface image, building 
texture and elevation street view data which are 
processed for network map service.The system provides 
map import interface, and digital map data is displayed. 
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Abstract: In order to effectively solve the problems of 
weak anti-interference ability, low transmission rate and 
near transmission distance generated by traditional 
wireless communication technology in wheeled robot 
control applications, this paper adopted the STM32 core 
development board as the controller of the robot, and the 
nRF24L01 transceiver module is used as the wireless 
transceiver. Together with the stabilized power supply 
module and the motor drive module, the remote wireless 
control of the wheeled robot is realized. In addition, based 
on the system hardware design, the PID algorithm, SPI 
protocol, wireless transceiver, PWM output and other 
programs are written. According to the actual operating 
results of the hardware, programs and algorithms have 
been modified and optimized, and it ensured the safety of 
the transportation process and realized the visualization 
and remote control. Compared with the traditional 
wireless control wheeled robot, the wireless control 
wheeled robot designed in this paper can run stably and 
effectively, and it has a wider application prospect. 
Keywords: Wireless remote control; STM32; 
Visualization; Robot 
 
1. INTRODUCTION 
In the development of today's world, robot technology is 
is considered to be one of the high-tech technologies of 
great significance for the future development of science 
and technology and emerging industries [1]. Wheeled 
robot has the advantages of light structure, flexible 
operation and reliable control, which attracted a lot of 
people's attentions [2]. In addition, the wireless 
communication technology, such as infrared remote 
control, Bluetooth serial communication, WIFI 
communication, Zigbee technology, ultra-bandwidth 
technology [3-9], is becoming more and more mature. 
The use of wireless communication technology to control 
wheeled robots to complete the transport work becomes 
more and more widely [10]. It can effectively realize the 
transmission of data and signals, but these are  some 
defects in practical applications, such as weak immunity 
to interference, low transmission rate, short transmission 
distance, so it is not suitable for use in a variety of 
complex environments. This project takes STM32 as the 
core controller, uses wireless communication technology 
to realize the wireless communication technology scheme 
of data wireless transmission, and applies it to wheeled 
robots. Through the modification and optimization of 
hardware, programs and algorithms, the paper makes 
remote visual manipulation of the transportation process. 

It ensures the safety of the transportation process, and it 
realizes the stable and effective operation of the wireless 
control wheel robot. 
2. THE HARDWARE DESIGN 
2.1 The overall configuration and implementation of the 
hardware 
The main hardware of this design robot 
are :STM32F103ZET6 MCU controller, regulated power 
supply module, WIFI digital transmission module, motor 
drive circuit, power supply module, infrared barrier 
avoidance module and three-way infrared trace module. 
Firstly, the implementation principle is that the STM32 
core board is connected to the WiFi module and turn on 
TX mode. Then, it connect wirelessly to the WIFI module 
through the mobile phone, and  the wheeled robot is 
controlled through the wireless communication program. 
The transmitter (TX side) is connected to the receiving 
end (RX side) via the nRF24L01 module. The wireless 
communication transmitter mainly sets up the SPI 
instruction, RF frequency, RF configuration, data 
transmission address, data channel receiving address and 
other registers of STM32 MCU. The principle system 
diagram is shown in Figure1. 

 
Figure 1 Principles system diagram 
2.1 Hardware design selection 
2.2.1 MCU controller 
STM32F103ZET6 has the characteristics of traditional 
ARM embedded running speed, rich internal resources, 
perfect interface. Compared with the traditional ARM, its 
development environment is simpler to build, less 
difficult to develop, follow-up tuning work is more 
convenient. So, this design uses STM32F103ZET6 as the 
microcontroller. The STM30F103ZET6 synth circuit 
schematic is shown in Figure 2. 
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Figure 2 STM32F103ZET6MCU Schematic 

2.2.2 Regulated circuit module 
The LM2596 is a buck-type switching voltage 
regulation chip with good linearity output and load 
regulation characteristics, which controls the output 
voltage size of the output by adjusting the adjustable 
resistance of the feedback path. The input and output 
ends of the LM2596 regulated circuit are filter 

capacitors to filter out the waves of the AC 
components in the input current, which can make the 
waveforms of the output DC current smoother and 
improve the anti-interference ability of the regulated 
circuit. The LM2596 switching regulator circuit 
schematic is shown in Figure 3. 

 
Figure 3 LM2596 switching regulator circuit schematic 

2.2.3 Infrared barrier avoidance module 
The LM393 is adopted as the infrared barrier 
avoidance module, it is shown in Fig.4.  The 
emission tube emits infrared light, the closer the 
obstacles on the current surface, and the stronger the 
reflected infrared light, that is, the EC voltage of the 
infrared receiving tube is more closer to 0V. When it is 
lower than the voltage of 2-pin, the green light is on. 
In actual application, the sensitivity can be changed by 
adjusting the voltage of pin 2 of LM393.  

Figure 4 LM393 
2.2.4 Track-seeking Module 
The ability to reflect infrared light is different for 
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different colors, and the blue indicator light is off when 
the tracking module is on the black line, and the blue 
indicator light is on when the tracking module is not 
on the black line. This design requires 3 trace-seeking 
modules. When it deviates to the left of the black line, 
the blue light of the module on the left and the module 
in the middle is on and the light on the right is off.  
Similarly, when it deviates to the right of the black line, 
the blue light of the module on the right and middle is 
on and the light on the left is off.  The track-seeking 
module is shown in Figure 5. 

 
Figure 5 Track-seeking module 

2.2.5 Anti-interference Motor 
The gear motor, which is easy to control and adjust, 
has a large torque and slow speed, and it meets the 
requirements. In this design, two gear motors are used 
as the active wheels, which can complete the actions 
of go-ahead, turn-left, turn-right and go-back. At the 
same time, combined with the robot's working 
environment requirements, the four-wheel drive 
method is chosen to improve stability and motor 
utilization. The gear motor used in this design is shown 
in Figure 6. 

 
Figure 6 Anti-interference TT Motor 
3. SOFTWARE DESIGN 
3.1 The overall framework of software programs 
The control program of this design is mainly 
composed of main function, data receiving and 
sending, bus interface, etc. The core purpose of the 
program is to realize the control of the robot. The 
general process is as follows: the TX and RX are 
initialized, and when it is completed, the transmit 
mode of TX side turns on, which can connect with the 
RX side. Wireless communication is available when 
both ends are connected. Then, the operator sends 
instructions to the RX side via the TX side. After 
receiving the instruction from the TX side, the 
algorithm outputs different PWM waves to each motor 
of wheeled robot, and it realizes the control of the 
wheeled robot. The software program flowchart is 
shown in Figure 7. 

 
Figure 7 Software program flowchart, TX program 
flowchart (left), TX program flowchart (right) 

 
Figure 8 Receive program flowchart 

3.2 Wireless communication program design 
In this design, the data is sent by STM32 MCU 
through nRF24L01 module. The wireless 



8  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

communication launch program mainly sets the SPI 
command, radio frequency, radio frequency 
configuration, data sending address and data channel 
receiving address of the STM32 MCU. The receiving 
process is similar to the transmitting process. The 
receiving program is the program code of the radio 
wave sent by the nRF24L01 module, and its software 
program flowchart is shown in Figure 8. 
Besides, the PID incremental algorithm only integrates 
the deviation of the last three measured values, which 
will get better control results and will not affect the 
stability of the system. Therefore, in order to improve 
the control stability of the robot, the PID incremental 

algorithm is used to output different PWM waves to 
the four motors to realize the control of the wheeled 
robot. The PID incremental algorithm formula is as 
follows: 

𝛥𝛥𝛥𝛥(𝑘𝑘) = 𝛥𝛥(𝑘𝑘) − 𝛥𝛥(𝑘𝑘 − 1) 
= 𝐾𝐾𝐾𝐾[𝑒𝑒(𝑘𝑘) − 𝑒𝑒(𝑘𝑘 − 1)] + 𝐾𝐾1𝑒𝑒(𝑘𝑘) + 𝐾𝐾𝐷𝐷[𝑒𝑒(𝑘𝑘) −
2𝑒𝑒(𝑘𝑘 − 1) + 𝑒𝑒(𝑘𝑘 − 2)] 4. SYSTEM TESTING 
The STM32F103ZET6 MCU compiles and downloads 
programs using Keil μVision4 programming software. 
Its interface is shown in Figure 9. 
 
 

 
Fig.9 Keil μVision4 interface 

In the PID algorithm, if the KP of the proportional 
unit is too small, the system will respond slowly, 
and too large will cause larger oscillations. If the KI 
of the integral unit is too small, it will increase the 
system overshoot, and if it is too large, it will not 
eliminate the residual caused by KP. KD of the 
differential unit is used to reduce system overshoot, 
eliminate oscillation, reduce adjustment time and 
improve the dynamic performance of the system. If 
KD is too large, the stability of the system will be 
reduced. After many simulation tests, the PID 
coefficient values are set as: KP=0.2, KI=0.15, 
KD=0.25.  PID simulation results are shown in 
Figure 10.   
This design uses wireless communication 
technology to achieve wireless control of the 
wheeled robot. In the traditional wireless network, 
there is no centralized management controller 
device. All wireless access points (AP) are 
connected through switching equipment, and each 
AP bears the communication function, identity 
verification function, encryption management work, 

so each AP needs to be independently configured. 
In this design, the mobile phone is connected to the 
camera through the WIFI module, and the scene in 
front of the car can be observed through the camera. 
The control interface of the mobile phone is shown 
in Figure 11.The wheeled robot is shown in Figure 
12. The operating results show that the design 
realizes the stable, fast and safe remote wireless 
control of the robot, and improves the working 
efficiency of the wireless control robot. 
5. CONCLUSIONS 
This paper has completed the hardware circuit 
configuration, software program development, 
debugging and optimization of the remote-controlled 
intelligent transportation robot, and solved the 
problems of short control distance, slow data 
transmission speed, and large impact by 
environmental interference of the remote-controlled 
intelligent transportation robot. The work efficiency of 
the remote-controlled intelligent transportation robot 
is improved, and the remote-controlled intelligent 
transportation robot can operate more stably, flexibly 
and efficiently, and it has a wide range of applications 
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in industrial production. 

 
Fig.10 PID Simulation results 

 
Figure 11  Mobile control interface 

 
Figure 12 Physical map of the wheeled robot 
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Abstract: For the safety of highway transportation lines in 
China, the ability of bridge pile foundation structure to 
resist strong earthquake has an important impact, 
especially in the traffic engineering of Alpine lines. 
However, in recent decades, some bridge structures 
designed in accordance with the relevant national seismic 
codes are still damaged on a large scale. These phenomena 
show that the current seismic code design theory and 
implementation methods need further research and 
development. At present, the research on seismic 
performance of pile foundation bridge structure in alpine 
region is mainly conducted by the following aspects. 
Firstly, local topography should be analyzed in detail for 
comprehensive consideration; secondly, the pile-soil 
dynamic interaction should be calculated and analyzed in 
detail; finally, the influence of thawing soil on the 
mechanical properties of frozen soil should be considered 
comprehensively. Frozen soil has special physical and 
mechanical properties and is more sensitive to 
temperature than other soils. Therefore, before the 
construction of bridge engineering in cold regions, it is 
necessary to conduct in-depth research on the influence of 
the frozen soil environment on pile dynamic, and evaluate 
its response frequency and safety performance in an 
earthquake. 
Keywords: Frozen soil; Pile foundation; Dynamic 
interaction 
 
INTRODUCTION 
Because of the particularity of location and landform in 
China, the frozen soil area in China is particularly large 
and widely distributed with many kinds. It is mainly 
distributed in the Qinghai Tibet Plateau and the three 
eastern provinces. More than one fifth of China's total land 
area is permafrost. There are quite a number of permafrost 
regions in which earthquakes occur frequently. For 
example, in the permafrost region of the Qinghai Tibet 
Plateau, there are frequent seismicity and many strong 
earthquakes. Since the 1980s, there have been a total of 
about 40 earthquakes with magnitude above 6 and below 
7, and more than four earthquakes with magnitude above 
7 and below 8.5. The strong earthquake will destroy the 
pile foundation structure of bridge, especially in the frozen 
soil area, the earthquake will cause greater harm, so it has 
great potential danger. [1] 
Pile foundation structure has a long history in China's 
infrastructure engineering, because it can adapt to a 
variety of complex site environment and its load capacity 
of resisting complexity is relatively high, so pile 
foundation structure has become the preferred foundation 
structure for bridge engineering or buildings in China's 

permafrost regions. [2] Although there are many related 
studies show that the seismic performance of pile 
foundation structure is relatively good, but in the actual 
use process, the pile foundation structure and its 
superstructure or bridge which have experienced several 
strong earthquakes have a large damage phenomenon, so 
the interaction force of pile-soil structure in permafrost 
region has become a hot research object. The land in 
permafrost region is easily affected by different 
environmental factors, so before the construction of 
bridges or buildings in cold regions, it is necessary to 
analyze the dynamic characteristics of the pile foundation 
and its response to the earthquake and safety. 
DAMAGE ANALYSIS OF PILE FOUNDATION 
BRIDGE IN EARTHQUAKE 
There are many kinds of damages to pile foundation 
bridge structures caused by earthquake in permafrost 
regions. According to the domestic and foreign related 
institutions and scholars' investigations and studies, the 
damage of earthquake to bridges in permafrost regions can 
be divided into the following points: the damage to the 
superstructure of pile foundation, such as the beam falling; 
the structural damage to the connection part of bridge and 
building, and the damage to the pile foundation structure 
itself and other parts. The causes of bridge damage in large 
earthquakes are mainly divided into the following 
categories. Firstly, the earthquake level exceeds the 
seismic capacity of the bridge designed according to the 
relevant national regulations and standards, which makes 
the foundation structure of the bridge difficult to withstand 
the seismic load level. Secondly, the local terrain 
environment and soil conditions are poor, which is easy to 
form adverse conditions for earthquake resistance. In the 
process of large earthquake, sand loosening or 
liquefaction will lead to the foundation failure of bridge 
structure, or other destructive phenomena, such as 
landslides or land cracking, will easily lead to the collapse 
of bridges or buildings. Thirdly, in the process of 
construction, improper operation or failure to build the 
pile foundation structure of the bridge needs to rely on the 
construction standards. Because of the defects in the 
design of the bridge itself, the seismic capacity of the 
bridge itself can not meet the national standards, and it is 
easy to be damaged in the earthquake. Fourthly, 
earthquake will cause the structural movement of the 
ground plate. Because the movement of different regions 
leads to the inconsistent spatial changes, the movement of 
the structural support points of the bridge on the ground is 
not consistent, resulting in the structural damage of the 
bridge. 
The pile foundation of the bridge has been seriously 
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damaged in previous earthquakes. However, the 
mechanism of pile foundation damage caused by 
earthquake is very complex. For the soil conditions in 
different areas are not same, the specific structure of the 
bridge and other reasons will comprehensively affect the 
safety of pile foundation. And because the pile foundation 
is deeply buried in the ground, it is difficult to find by 
naked eye, so the influence of frozen soil on the pile 
foundation has a great potential safety hazard. At present, 
there are few data about the influence of earthquake on 
bridge pile foundation structure in China. According to the 
investigation of relevant scholars, the damage of general 
pile foundation in earthquake is mainly caused by the 
uneven lateral movement. The main failure forms of 
bridge pile foundation are as follows. First, at the junction 
of soil layers with different hardness, the earthquake will 
lead to the uneven horizontal displacement of soil layer, 
resulting in shear stress, which makes the bridge pile 
foundation damaged. Second, when affected by the 
earthquake, the soil on the side of the bridge pile 
foundation becomes loose, and the lateral binding force 
will be reduced. The pile head is affected by the load of 
the upper structure, which will displace or bend, causing 
the pile to break away from the bearing structure. Third, 
the pile foundation length of the bridge is designed too 
short to go deep into the stable soil layer. Earthquake will 
lead to the decline of the bearing capacity of the land, 
which may make the pile foundation not enough to 
stabilize the bearing capacity of the superstructure, and 
easy to have a large displacement, resulting in damage to 
the bridge. 
DYNAMIC ANALYSIS AND RESEARCH METHOD 
OF PILE FOUNDATION STRUCTURE IN 
PERMAFROST REGION 
In permafrost region, the pile foundation structure of land 
and bridge is a complete mechanical whole. Under the 
influence of earthquake, the deformation or displacement 
of each part will affect and restrict each other, so the soil 
layer shows obvious nonlinear changes, especially the 
separation or sliding between the land and the bridge pile 
foundation. However, the radiation damping caused by the 
distant soil layer and the filtering effect caused by other 
loose soil layers will have obvious mechanical effects on 
the bridge pile foundation structure. This series of changes 
is the common concern of many scholars in China's 
universities and seismic research institutes in the analysis 
of the interaction between frozen soil and bridge pile 
foundation structure, and it is also one of the difficult 
topics in China today. [3] The research methods of pile 
foundation structure dynamics in permafrost environment 
can be divided into two categories: theoretical analysis, 
and data simulation by computer or laboratory test 
analysis. 
3.1 Simplified analysis method 
In the study of pile foundation interaction of frozen soil 
bridge, the response mode of soil layer under the external 
load must be considered. However, the mechanical system 
of the soil layer is very complex and difficult to quantify. 
Soil mechanics must be simplified to facilitate practical 
and efficient research. At present, BNWF method is the 

most commonly used method in related research, which is 
a simplified theoretical analysis method. In this method, it 
is assumed that the change of the soil layer under load has 
nothing to do with the adjacent soil layer structure, and the 
pile foundation is a structural beam between different soil 
layers, so the mechanical transfer between different soil 
layers can be ignored. Under this premise, the dynamic 
damping of different soil layers to the bridge pile 
foundation structure can be replaced by independent 
dampers or springs. The physical concept of this 
simplified method is very clear and simple, easy to use and 
less calculation, and takes into account the nonlinear 
influence of soil in different depths, as well as its 
nonlinear mechanical properties. It can relatively 
accurately simulate the soil structure change process of 
frozen soil and bridge pile foundation structure under 
earthquake action. However, this simplified method still 
has some defects and limitations. For example, it can not 
accurately analyze the stress waves generated in the soil 
layer in the earthquake process, and it can not explain in 
detail the causes of the complex damage of frozen soil and 
bridge pile foundation system in the earthquake process. 
3.2 Laboratory experiment 
Indoor shaking table test or centrifugal model test can 
simulate the interaction between frozen soil and bridge 
pile foundation structure to a certain extent. This kind of 
simulation experiment is convenient and simple, and 
various related conditions are easy to control, and can be 
repeated to obtain parameters under different conditions. 
This is the most commonly used experimental method for 
domestic scholars to conduct research. The indoor 
simulation experiment can not only help scholars to verify 
the existing theory repeatedly, but also help to analyze the 
principle of interaction between bridge pile foundation 
and soil layer under different frozen soil conditions. 
However, this method still has some defects, because its 
experimental conditions are too ideal to fully simulate the 
actual situation. Meanwhile, because of the limitation of 
the size of the model, it is difficult to carry out a detailed 
simulation of the boundary soil layer, so the results of this 
experimental method have considerable limitations, and 
its reliability is low. 
CONCLUSION 
According to the investigation and research of relevant 
scholars, the temperature change of frozen soil will cause 
different distribution of bending moment of bridge pile 
foundation under dynamic load. When the frozen soil 
temperature rises, the influence on the bending moment of 
bridge pile is small. When the frozen soil surface begins 
to melt, the bending moment of bridge pile is greatly 
affected. Therefore, before the construction of bridges in 
permafrost regions, it is necessary to analyze the water 
content of soil and the different effects of different bridge 
pile materials in the earthquake process. [4] 
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Abstract: Today's era is the era of rapid development of 
science and technology. The development of computer 
technology in China is not inferior to that in developed 
countries. It has penetrated into enterprises in various 
fields of society and become one of the important social 
productive forces. This paper will explore the leapfrog 
development of computer science and technology from 
the aspects of market research, personnel training, work 
philosophy, communication and cooperation. 
Key words: Computer Science and technology; Leap 
forward development; Enterprise development 
 
1.INTRODUCTION 
The development of computer science and technology has 
brought great convenience to people's production and life, 
improved the production efficiency and enthusiasm, and 
adapted to the strategic development goal of rejuvenating 
the country through science and education. At present, 
computer technology has penetrated into various fields 
and become an important force for enterprises to survive. 
But the enterprise in the computer application is not 
mature enough, need to continue to optimize, this is also 
our country computer technology by leaps and bounds 
development needs to break through the direction. 
2. THE ROLE OF COMPUTER TECHNOLOGY IN 
ENTERPRISE DEVELOPMENT 
Under the background of economic globalization, China's 
product advantages can be displayed on the international 
platform, which is both an opportunity and a challenge for 
China's economic development. Economic globalization 
makes the competition among countries more and more 
intense. Only by improving the level of science and 
technology can we improve the core competitiveness. In 
this process, computer science and technology play an 
important role. First, it has changed the information 
management mode of enterprises and improved the 
production efficiency. At present, computer technology 
has been popularized in various industries, and has been 
widely used in the production and management of 
enterprises, so that enterprises can have a foothold in the 
fierce market competition, adapt to the changes of market 
demand, go abroad and enter the international market. 
Second, it improves the way of enterprise management 
and the efficiency of management. In the traditional 
enterprise management, the enterprise adopts manual 
management, which is not only time-consuming and 
labor-consuming, but also inefficient. The use of 
computer technology to establish information 
management system, through the information system for 
recruitment, information transmission, file management 
and other activities, greatly reducing the work pressure of 

managers, saving manpower and resources, reducing the 
management cost of enterprises [1]. Third, the application 
of computer science and technology can optimize the 
talent allocation of enterprises. Through the information 
communication platform, we can understand all aspects of 
the staff, arrange the corresponding work content 
according to the staff's personality, specialty, specialty 
and other aspects, and plan the staff's work development, 
so that the staff can give full play to their own specialty, 
realize their own value, change from being motivated to 
accept the work to actively work, and improve their work 
enthusiasm, Create more benefits for enterprises. 
3. MEASURES TO PROMOTE THE LEAP FORWARD 
DEVELOPMENT OF COMPUTER SCIENCE AND 
TECHNOLOGY 
3.1 Survey of market demand 
The purpose of the development of computer technology 
is to meet the needs of human production and life, and to 
serve human life. In the process of technology research 
and development, enterprises need to conduct market 
research to combine theory with practice. The survey 
objects should be wide and large in number. It is necessary 
to go deep into all sectors of the society, combine the 
opinions and opinions of different user groups, determine 
the development goals and directions, and formulate 
corresponding R & D programs. Today's era is the era of 
information explosion, it is difficult for enterprises to 
obtain targeted and valuable information in the complex 
information system, so they need to find specific survey 
objects and obtain information directly according to the 
actual situation. The information obtained in this way can 
promote the development and improvement of enterprises. 
It can make enterprises understand the problems in their 
own development process, and know the direction of their 
own needs to improve, so that users are satisfied. This 
requires enterprises to conduct market research irregularly 
to better determine the next development direction and 
goal, so as to realize the leapfrog development of 
computer science and technology. 
3.2 Training professionals 
At present, the market competition is very fierce, 
enterprises also need constant innovation, keep up with 
the pace of development of the times, maintain their own 
advantages and core competitiveness, meet the needs of 
users, in order to survive and develop in the fierce market 
competition. In this process, computer technology talents 
are the core strength of enterprises, so enterprises should 
pay attention to the excavation and cultivation of 
computer technology talents in the process of 
development, and need to recruit professional computer 
technology talents through a variety of ways and channels. 
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On the one hand, we should give a certain space for 
development, so that technical talents can play their own 
value; On the other hand, it is also necessary to provide 
professional and technical talents with opportunities for 
further study and learning, so as to improve their 
professional and technical level. Because the market 
demand and enterprise work requirements are constantly 
changing, the level of science and technology is also 
constantly improving, no kind of learning can be done 
once and for all, we need to improve our ability through 
continuous learning. Enterprises should provide a learning 
platform for technical talents, which is also of great 
significance to their own strategic development. In 
addition, enterprises should also cultivate talents' identity 
and sense of belonging to the enterprise and the country, 
cultivate talents' professionalism, dedication and 
patriotism, give more care to talents, reduce the loss of 
talents, and implement the development concept of 
strengthening the country with talents, so as to promote 
the development of enterprises. 
3.3 Change work concept 
In the context of the continuous development and progress 
of computer science and technology, enterprises also need 
to update the staff's working ideas, break the limitations 
of traditional working ideas, innovate, keep pace with the 
times, establish a new working concept, and keep up with 
the pace of the times. In this process, the enterprise should 
actively help employees update their work philosophy, so 
that the enterprise can develop in the direction of 
digitalization, intelligence and networking [2]. Employees 
should also change their work attitude, actively create 
personal value, and contribute to the development of the 
enterprise. Enterprise managers need to carry out regular 
ideological education for employees, cultivate enterprise 
culture and spirit, so that employees not only have good 
professional level, but also have higher comprehensive 
quality, and can consciously abide by the rules and 
regulations of the enterprise. Corporate culture is soft 
power. Good corporate culture can increase employees' 
cultural identity and improve the cohesion of the 
enterprise, which has far-reaching strategic significance in 
the development of the enterprise. 
3.4 Strengthen exchanges and cooperation 
The development of any enterprise is inseparable from 
communication and cooperation. Only through 
communication can we reveal our own problems, and only 
through communication can we get valuable opinions, 

understand each other's advantages and disadvantages, 
learn from each other, and realize optimization and 
development. In the rapid development of computer 
science and technology, it is also necessary to strengthen 
exchanges and cooperation. Enterprises need to create a 
communication platform for employees. It is an internal 
forum of clothing enterprises, and an enterprise 
communication group is opened on social software, so that 
employees can express their opinions and opinions on 
product development. Enterprise managers need to collect 
and sort out these information regularly, so as to improve 
the system and development direction of the enterprise, so 
as to promote the development and progress of the 
enterprise. At the same time, the enterprise should also 
establish personal files for each employee, collect and sort 
out the working conditions and living conditions of 
employees, improve the management methods, arrange 
the working hours scientifically and reasonably, create a 
relaxed and pleasant working atmosphere, and mobilize 
the enthusiasm of employees, so as to promote the 
progress and development of the enterprise. In addition, 
enterprises should also strengthen communication with 
users. Through communication and exchange, maintain 
the relationship of mutual trust between enterprises and 
users, reduce the development pressure caused by 
customer churn. 
4. CONCLUSION 
To sum up, computer technology provides convenient 
conditions for the production and development of 
enterprises, makes the work of employees easier, and 
improves the work enthusiasm. In the future development, 
we need to understand the market demand more deeply, 
cultivate talents, strengthen cooperation and exchange, 
and improve the management level of enterprises, so as to 
improve the core competitiveness of enterprises in the 
market and promote the long-term development of 
enterprises. 
 
REFERENCE 
[1] Yang Ju. Research on the leap forward development of 
computer science and technology [J]. Henan science and 
technology, 2021, 40 (02): 36-38. 
[2] Zhao Tao, Wang Kemeng. The leap forward 
development of computer science and technology [J]. 
Digital world, 2019 (09): 40. 
 

 
 
  



16  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

On The Unique Advantages of University 
History Education in Students' Ideological and 

Moral Education 
 
Yabo Mei  
Yunnan University of Business Management, Kunming, Yunnan 650000, China 
 
Abstract: With the continuous development of society, our 
country also pays more attention to the ideological and 
moral education of students. China has a long history, 
bearing 5000 years of Chinese culture, is the carrier of 
historical emotion and memory. At the same time, it also 
provides rich materials for ideological and moral 
education. As a historical carrier, university history 
education can imperceptibly affect students' behavior and 
improve students' Ideological and moral education. In the 
following, we will analyze the advantages of university 
history education in students' Ideological and moral 
education, so as to promote the comprehensive 
development of students. 
Key words: University history education; Ideological and 
moral education; Unique advantages; Student 
 
1. THE RELATIONSHIP BETWEEN UNIVERSITY 
HISTORY EDUCATION AND COLLEGE STUDENTS' 
IDEOLOGICAL AND MORAL EDUCATION 
1.1 University history education provides educational 
background for students' moral education 
The goal of university history education in our country is 
to let students inherit the great spirit of the Chinese nation, 
which affects students' values and ideas. Ideological and 
moral education can improve students' moral level, which 
is closely related to the overall quality of the society. In 
the background of moral education, university history 
education plays an important role in students' moral 
education, and it is an important way to cultivate students' 
comprehensive quality. In the process of discussing the 
knowledge education of university history education, we 
must understand the history. There is more patriotism in 
the history class. We should excavate it deeply and use the 
content to cultivate students' moral quality. There are 
many historical events in history class, which can become 
the moral benchmark of college students and provide a 
good educational background for students [1]. 
There are many historical events in university history 
education, which can arouse students' emotion and 
produce emotional resonance. In the process of emotional 
experience, students can be imperceptibly influenced by 
history and culture, and integrate patriotism, self-
improvement and other emotions into their lives, which is 
the important influence of history on people [2]. 
Emotional transfer is very important, which can break the 
limitations of university history education, maximize the 
value of university history education, and become the 
driving force of students' moral development. In addition, 
history can also influence students' formed three outlooks, 

establish a connection with their ideology and morality, 
and help students form a complete moral system [3]. 
1.2 University history education and moral education 
complement each other 
There are many moral education in university history 
education, ranging from a sentence to a historical event. 
From history education, we can excavate relevant 
knowledge, regulate students' behavior, develop good 
learning habits, and lay a foundation for future 
development. From the perspective of Ideological and 
moral education, history education contains humanistic 
spirit, patriotism and so on. History in universities needs 
relevant qualities as support to provide students with 
theoretical knowledge and intuitively display abstract 
knowledge to students, so that students can feel the moral 
knowledge existing in life and be interested in the content 
of history, Cultivate students with historical and cultural 
areas [4]. In the new era, middle school students should 
have a certain humanistic spirit, because the society is 
constantly changing. Cultivating students' creative 
thinking can increase their humanistic heritage. History 
education contains rich humanistic spirit, which can be 
reflected in university history. In history learning, students 
can understand the history and spirit of their predecessors 
and learn [5]. 
2. THE ROLE OF UNIVERSITY HISTORY 
EDUCATION IN COLLEGE STUDENTS' MORAL 
EDUCATION 
2.1 University history education can improve students' 
ideological quality 
Ideological and moral education can affect students' 
behavior, form a correct outlook on life and values, and do 
a good job in Ideological and moral education can 
promote students' better development. China has a 5000 
year history of civilization, which contains the 
crystallization of people. It is the result of people's wisdom. 
It has a certain degree of influence on people from the 
aspects of ideology and culture, Song Ci and Yuanqu. It is 
the pride of the people and the source of national 
confidence. History and culture can reflect the spirit of our 
country, and its modern achievements can stimulate 
students' patriotic feelings and affect people's values. 
Socialism is the principle that every student needs to 
adhere to, and students' political literacy will be gradually 
improved in history learning. 
2.2 It is conducive to the formation of students' world 
outlook 
History has a certain contradiction, which is the driving 
force for the progress of history. From the first emperor of 
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Qin Dynasty to the end of the six kingdoms, students can 
find the lifeblood of survival in history. University history 
education can make students tour the long river of history, 
gradually form a dialectical materialist world outlook, and 
learn from history to learn how to behave, Add more 
advantages in the development of society. 
2.3 It is beneficial for students to form good habits 
Students' habits are very important for their future 
development. Some famous stories in history can 
influence students' thoughts. From Yue Fei's devotion to 
the country to Du Fu's patriotism and love for the people, 
these historical facts can teach students how to be a person, 
act as an example for students, set up a correct benchmark, 
and gradually develop good study habits. 
2.4 Patriotism education 
Patriotism is the traditional culture of the Chinese nation, 
which can encourage the Chinese people to unite as one, 
and is an important condition to promote the progress of 
China's social history. The formation of patriotism in 
historical development is the embodiment of national 
spirit, which is the standard to measure the comprehensive 
national strength of a country. Patriotism education is also 
the core content of ideological education for college 
students. Carrying out patriotism education for the masses 
can help them establish correct values, which has an 
important impact on the development of our country. The 
main goal of university education is to consolidate 
students' patriotism and contribute to the motherland after 
graduation. The scope of patriotism education is very wide, 
we should deeply excavate the educational resources in 
the teaching materials, and carry out the historical spirit 
education for students. For example, the well-known May 
4th Movement and the earliest Marxism in China can 
make students feel patriotic and improve their 
comprehensive quality. 
2.5 Education contributing to the progress of human 
civilization 
University is an important communication place of social 
civilization. In university education, it can better guide 
students to pursue brightness and cultivate their sense of 
national mission. In history education, revolution and 
progress never stop. Many historical figures have devoted 
themselves to national liberation activities and lost their 
names for the cause of revolution, setting a good example 

for students. The progress of the nation is closely related 
to the University. Many intellectuals have a high spirit of 
dedication in history. They are the inheritors of the 
national spirit. They improve the society and promote 
social progress through advanced ideological theory. For 
example, in 1922, Southwest Jiaotong University openly 
carried out a strike for coal miners, and students also set 
up a relief union to solve the workers' difficulties through 
collective demonstrations and speeches. CPC Propaganda 
Department ministers are openly praising students' 
behavior, which is the rise of China's intellectual class. 
3. CONCLUSION 
According to the above, it can be seen that the ideological 
and moral education of college students is of great 
significance to the future development of our country. 
History contains the essence of Chinese culture, which 
belongs to the spiritual wealth. If students want to learn 
more knowledge in the long history, they should clear the 
direction of ideology and morality and improve their 
comprehensive quality. In the new era, the society needs 
comprehensive high-quality talents. Colleges and 
universities should make effective teaching plans and 
make rational use of the advantages of Ideological and 
moral education. 
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Abstract: With the continuous progress of science and 
technology, the Internet has gradually entered various 
fields of our country, and also derived cloud computing, 
big data, etc., which enriches the connotation of China's 
internet background, and further highlights the key points 
of computer application technology and application. In 
order to meet the needs of the times, further to intelligent, 
diversified directional development strategy, promote 
industry innovation. 
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1.INTRODUCTION 
With the continuous development of science and 
technology, the continuous progress of society, today's 
society has gradually entered the era of intelligence and 
information, computers are also widely used in various 
industries, in order to further solve the practical problems, 
improve work efficiency, change the lag of traditional 
computer technology, and further adapt to the 
development of society, To promote the new situation 
with innovative technology, the specific embodiment is as 
follows. 
2. THE INTERNET ERA, THE BEGINNING OF 
COMPUTER APPLICATIONS 
Under the background of the Internet era, the computer is 
constantly innovating and improving. It is necessary to 
improve the diversity of its computer use with faster, more 
practical and more powerful operation methods, and put 
forward corresponding strategies with the characteristics 
of development, so as to enhance the development of its 
hardware and software, enhance the support of users, and 
improve the strategies in the computer field by means of 
scientific research, We should pay more attention to it, 
constantly improve the level of its technology, enhance its 
usability, and apply it to military research, various 
industries and daily life of the society. 
For example, in the process of enterprise management, the 
application of computer technology, a certain business 
management, the purchase, sales, storage management of 
the three parties will be integrated to create a good 
business effect for the enterprise. It can also control the 
cost and simplify the operation process, and break the 
shackles between industries in a simple and diversified 
way. In the process of precise development, service 
management promotes the beginning of diversified 
Internet through the joint way of publicity. 
3. INNOVATIVE RESEARCH STRATEGIES TO 
IMPROVE COMPUTER TECHNOLOGY 
3.1 Highlight the advantages of the Internet Era 

At present, China's computer has entered an industry, but 
due to the late start, compared with developed countries, 
computer technology is still relatively weak, lack of 
certain professional research, resulting in the computer in 
the early application process, the degree of development 
assistance is not perfect. Then, in order to make the 
computer play an important role in the Internet era, we 
should not only meet the current social needs, improve the 
level of computer technology, and increase the core 
competitiveness of enterprise development through the 
core technology and equipment. 
As a wide range of social cutting-edge technology, 
computer is applied in various fields and industries. In 
order to promote its development, highlight its main 
position and enhance its economic level. Through the 
regional differences, in a personalized way, adjust 
measures to local conditions to enhance the value of 
computer operation and use. For example, in the first tier 
cities, the computer level is close to the world level, but 
the computer level in the central and western regions is 
relatively backward, and the information resources 
involved in various industries are not perfect. We need a 
scientific legal system to ensure the standardization of 
computer use, and further enhance the development 
advantages of computer technology in the Internet era. 
3.2 Application of computer technology 
In the process of application of computer cloud storage 
technology, the foundation of computer technology 
should be improved, the change of cloud background 
should be developed, the breakthrough of technology 
should be enhanced, and the efficient development of 
modern technology should be promoted. Then, in the 
Internet era, we should build a platform for information 
sharing to realize the efficient transmission of information, 
so that storage can rely on the Internet and the content of 
information to reduce the efficiency of access. In the face 
of the need of increasing the speed of information 
transmission in the process of Internet development, cloud 
storage technology is regarded as a new development, and 
the performance of the enhancement and transmission can 
be improved to maximize the storage efficiency, and meet 
the needs of quick access to information and data 
sharing[2]. 
At the same time, in the context of the Internet era, we 
should improve the multimedia technology of computer, 
further contact with the people's life, integrate the 
multimedia technology into the traditional media with 
innovative development, add its original content storage 
mode and transmission form, and enhance the functional 
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characteristics of its traditional media, With the full 
combination of multimedia technology of computer and 
Internet, with innovative development, sound and video 
filtered by text and image, it will launch a wide range and 
diverse information sharing form for all industries and 
fields of society. In order to meet the public life habits, in 
the aspect of social life, online broadcast, online games 
and other related online entertainment modes, multimedia 
information is presented through computer technology in 
a more direct way of expression, thus reflecting the 
entertainment of modern mass life. 
4. PROMOTE INTERNET TECHNOLOGY AND 
BROADEN RESEARCH STRATEGIES 
With the Internet data technology has been widely used, 
massive information technology has also been in the 
computer network to get some mining and play. Then, in 
order to enhance the value of its data information, in the 
computer technology and application, put forward the 
corresponding research strategy. According to the size of 
the market, we should broaden our market big data skills 
to mine, collect and analyze resources, so as to enhance 
the value of its application. In the background of the 
Internet technology era, further in the wide application of 
big data technology, it has been improved to an important 
part of various fields, especially in the scale of enterprise 
development, which has added great use value. 
In the era of internet background, the application of 
computer technology, towards the future direction of 
development, promote the development of function, in the 
development of today's society, add its development trend. 
With the development of computer technology in the 
Internet era, in the process of the challenge of traditional 
computer, it further subverts the background of traditional 
computer, shows new functions and technologies, 
processes more data, further enhances the function of 
multimedia electronic equipment, and realizes the 
corresponding multi-function realization of projection, 
television and so on, With a lighter way of travel, the 
computer and multi-purpose development, improve the 
utilization of people's products, and in the Internet era of 
computer development process, more perfect to improve 
the key points of the computer and people's needs. 
In the transformation process of artificial intelligence, we 
need to further explore the deeper transformation and 
highlight the current level of computer science and 

technology, close to the development of intelligence, have 
the ability to innovate the computer, give more support, 
improve the rapid improvement of artificial intelligence 
technology, and solve the urgent need for improvement, 
Further, according to people's idealization, it is constantly 
implemented. In addition, in the process of mastering 
computer science and technology, we should promote the 
in-depth development of its giant, miniaturization and 
networking, and further improve its computer science and 
technology with expressive content, so as to drive its 
scientific development and broaden its computer 
application level with more mature, more efficient and 
more scientific overall field [3]. 
5.CONCLUSION 
Therefore, in the Internet era, the application of its 
computer technology, innovation and breakthrough in a 
certain response and promotion. According to different 
industries, different times, as well as the different 
characteristics of business needs, further improve the 
development of its multimedia technology in various 
industries and fields, improve its habits and level of 
modern life, master its storage technology of cloud 
computing, meet the needs of customers, and use the 
development and mining of other data technology to 
realize the use value of its computer. In the process of 
promoting the development of the times, we should 
innovate new opportunities, apply reasonable computer 
technology and scientific development of computer 
methods, and promote the rapid development space of the 
Internet era, so as to meet people's needs. 
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Abstract: Metal smelting is an important part of the 
industrial field, but also an effective method to develop 
metal resources. This paper focuses on the application of 
mechanical equipment in metal smelting, not only reviews 
the development history of metal smelting equipment, but 
also studies the development process of metal smelting 
equipment, and introduces the structure and operation 
principle of a variety of metal smelting equipment, hoping 
to provide reference for relevant staff. 
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1.INTRODUCTION 
The process of extracting metal elements from metal ores 
and changing them from chemical state to free state is 
metal smelting. In the process of industrial production, the 
quality and efficiency of metal smelting is directly related 
to the scientific selection of metal smelting equipment. 
The method of metal smelting has existed since ancient 
times. After the industrial revolution, the methods of metal 
smelting have been constantly bringing forth new ones, 
and the means and equipment of metal smelting have been 
constantly enriched, which has provided great help for 
improving the quality and output of metal smelting. 
2. DEVELOPMENT OF METAL SMELTING 
EQUIPMENT 
In 1856, H. Bessemer of England invented Bessemer 
converter steelmaking. From 1856 to 1864, open hearth 
steelmaking technology was formed, and then electric 
furnace steelmaking technology appeared in France in 
1899. In 1952, the first oxygen bottom blown converter 
for industrial production was put into operation in Linz 
plant of orldi, and then the production and innovation of 
metal smelting equipment gradually went on the right 
track. After entering the 21st century, metal smelting 
equipment is gradually developing towards modernization, 
intelligence and automation, and the market scale of metal 
smelting equipment is also expanding. Take China as an 
example, the market scale of China's metallurgical 
equipment industry was 103.846 billion yuan in 2011, and 
reached 164.869 billion yuan in 2015. By 2018, the market 
scale of China's metallurgical equipment industry has 
exceeded 200 billion yuan, and this data is increasing year 
by year. It can be seen that the development of metal 
smelting equipment has been widely concerned by people. 
With the progress and development of metallurgical 
technology, the types of metal smelting equipment will be 
more abundant and its market scale will continue to 
expand. 
3. COMMON TYPES OF METAL SMELTING 
EQUIPMENT 
In order to further elaborate the development of metal 
smelting equipment, this paper briefly introduces several 
common metal smelting equipment. 

3.1 Cupola 
Cupola is a common cast iron equipment, its main 
function is to melt cast iron in casting production. The 
structure of this kind of equipment is very unique. It can 
be divided into front furnace and back furnace. It is a 
vertical cylindrical smelting furnace as a whole. Because 
its top opening is upward, it is named cupola. In history, 
the first traditional cupola similar to the structure and 
function of modern cupola appeared in Europe. It was 
made by John Wilkinson (J. Wilkinson) imitating the 
mending cupola. The device was also equipped with a 
blower driven by a steam engine. In June 1794, this 
traditional cupola was patented in the United Kingdom. 
From the 19th century to the 20th century, the structure 
and smelting process of cupola were constantly innovated, 
the types of equipment were constantly enriched, and the 
parameters and performance were increasingly improved, 
which were widely used in the metallurgical industry. 
With the development of technology, the types of cupola 
are increasing. Cold blast cupola, self heating blast cupola, 
two shift water cooling thin lining cupola, water cooling 
long life cupola, rc-w-n external hot air water cooling no 
lining cupola system and steel slag furnace system have 
been developed and applied in the field of metallurgical 
manufacturing. Common cupola structure mainly includes 
furnace body, front furnace, air supply system, chimney 
and dust removal device [1]. The furnace body is 
composed of furnace body and hearth. The inner cavity of 
the former is the furnace, and its diameter is proportional 
to the melting rate; The latter is mainly used to protect the 
furnace bottom, store molten iron and gather molten iron 
and slag into the front furnace. The front furnace and 
hearth are connected by a bridge, and the main structure is 
the front furnace body and furnace cover (separable); In 
cupola, the whole system from blower outlet to tuyere is 
called air supply system, which is an important auxiliary 
system to strengthen coke combustion; Chimney and 
dedusting system are mainly used for smoke exhaust and 
dedusting. 
3.2 Electric arc furnace 
1888-1892, p.l.t.h é But at the beginning, EAF was only 
used to produce ferroalloy and calcium carbide. It was not 
until 1906 that the technology was applied to the steel-
making field, and then it was gradually applied to the 
smelting of various metals. The electric furnace based on 
electric motor arc for high temperature smelting metal ore 
is called electric arc furnace, which is widely used in the 
field of high-quality alloy smelting. Different from cupola, 
the main energy of EAF is electric energy. Generally 
speaking, the temperature of electric arc furnace is above 
3000 ℃. At present, the common EAFs include three-
phase EAF, single-phase EAF, self consuming EAF and 
resistance EAF. The main characteristics of EAF are short 
process flow, high production convenience, strong 
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pollution control, less construction investment, small floor 
area and strong adaptability. In the production field of 
small batch, multi variety and high alloy ratio special steel, 
the main characteristics of EAF are as follows, EAF 
steelmaking technology has always been in the leading 
position. 
3.3 Reverberatory furnace 
Reverberatory furnace is very common in the field of non-
ferrous metal smelting. It is a traditional pyrometallurgical 
equipment, which can be used to achieve metal melting 
and refining and metal ore smelting. Generally speaking, 
the structure of reverberatory furnace includes furnace 
bottom, furnace base, furnace wall, furnace top, charging 
port, flue and product outlet. When in use, the materials 
will be heated directly by flame, which can directly 
complete the drying, melting, roasting, heat preservation 
and slag treatment of non-ferrous metals. The application 
cost of reverberatory furnace is relatively low and the 
production quality is high, so it is favored in the field of 
metallurgy. The traditional reverberatory furnace has a 
certain pollution problem. After improving the structure 
of the reverberatory furnace and increasing the oxygen 
blowing rate of the blower, the use and emission of sulfur 
dioxide in the operation of the reverberatory furnace are 
greatly reduced, and the energy saving and environmental 
protection characteristics of the equipment are effectively 
improved. 
3.4 Automatic metallurgical equipment 
After entering the 21st century, the speed of automation 
and intelligent technology innovation is accelerating, and 
the integration scope of this type of technology and 
industrial production field is becoming wider and wider. 
In the design and manufacturing of metal smelting 
equipment, the proportion of automation and intelligent 
technology is higher and higher, and metallurgical 
equipment is also developing in these two directions. In 
recent years, the development and application of 
intelligent PCNC numerical control system provides 
technical support for the realization of intelligent 

metallurgical production. The system integrates servo 
control technology, CAD technology, dynamic simulation 
technology, adaptive technology and dynamic data 
management technology and other modern technologies 
to form a closed-loop control system, which greatly 
improves the controllability and intelligence of 
metallurgical equipment. In addition, the computer 
control technology of converter steelmaking and 
continuous casting automation technology are also very 
popular in practical operation. From the current 
development of metal smelting equipment, the effective 
integration of computer technology, network technology, 
electrical technology and automation technology makes 
the performance of metal smelting equipment more 
perfect, and also improves its operation and control 
convenience [2]. 
4.CONCLUSION 
To sum up, in the field of metallurgy, the development of 
metal smelting equipment has a profound impact on the 
quality and efficiency of metal smelting. At present, 
pyrometallurgy is still the main way of metal smelting, so 
the most common metal smelting equipment is the boiler. 
In the development of metal smelting equipment, cupola, 
electric arc furnace and reverberatory furnace are widely 
used; With the progress of science and technology, 
automatic and intelligent metallurgical equipment has 
emerged, which provides a material basis for improving 
the quality and efficiency of metal smelting. 
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Abstract: Since the emergence of information technology, 
its influence is not only limited to the field of information 
transmission, but also organically combined with the 
financial market, and thus derived a new form of money, 
digital currency. Digital currency can directly carry out 
"point-to-point" transactions in the form of no third party, 
which has a huge impact on the financial market, resulting 
in the lack of effective protection of financial security. 
Therefore, it is necessary to further deepen the reform in 
order to further improve the digital currency system based 
on blockchain and ensure the stable and efficient operation 
of China's financial market. In this article, we will take 
blockchain and digital currency as the core starting point, 
under the premise of fully considering the development of 
information technology and financial market situation, 
systematically discuss blockchain, digital currency and 
financial security. 
Key words: Blockchain; Digital currency; Financial 
security 
 
1.INTRODUCTION 
As the development and innovation of the traditional 
monetary system, the most special feature of digital 
currency is decentralization. The issuance of currency is 
no longer dependent on the third party. It is more open and 
more in line with the essential needs of global economic 
integration. It can activate the global economic market to 
the greatest extent and inject new vitality and vitality into 
it, So as to comprehensively promote the process of 
economic globalization. But at the same time, due to the 
lack of third-party support, it also makes the digital 
currency lack of authority, the attribute of the general 
equivalent is not easy to be accepted by the public, there 
are great obstacles in the promotion, and the blockchain 
technology is not mature, the digital currency system is 
not perfect, there are still some security risks, there is the 
possibility of financial risk. 
2. THE "PAST AND PRESENT" OF DIGITAL 
CURRENCY 
Digital currency is based on blockchain technology, and 
blockchain technology is rooted in modern information 
technology. Since the emergence of information 
technology, due to its unique advantages in information 
transmission and processing, while promoting the gradual 
improvement of Internet application system, various 
social divisions have gradually realized the important role 
of information construction, Gradually combine 
information technology and career content, so as to 
achieve new career breakthrough. In the era of 
information technology, the monetary system is no 
exception. With the proposal of blockchain technology, 

the emergence of digital currency seems to be a natural 
thing [1]. 
The original form of digital currency is "bitcoin". In 2008, 
Nakamoto first proposed the operation mode and 
theoretical basis of "bitcoin". However, due to the lack of 
market trust, bitcoin did not officially appear in the 
financial market in the form of "currency" until 2009. As 
the founder and pioneer of bitcoin, Nakamoto first used 
blockchain technology to mine 50 bitcoins. Due to the lack 
of third-party supervision from the issue to the use of 
digital currency, and on the open platform of the Internet, 
the privacy of individuals has been magnified 
unprecedentedly, which leads to the early users of bitcoin 
are mainly internet groups. At the same time, because the 
transaction process of bitcoin is relatively secret, it is in 
the gray field of the Internet, which not only provides 
convenience for people to pay, but also provides space for 
lawless elements to play, becoming a place to "hide dirt", 
causing people's misunderstanding of the nature of digital 
currency, and widely believing that bitcoin is not credible. 
In the later development process, the advantages of digital 
currency gradually reflected, and then gradually accepted 
by some social groups. First of all, the volume of digital 
money market is constantly "expanding" and has broken 
through the $100 billion mark. It is playing an increasingly 
important role in the world financial system. Relying on 
the convenience of digital money, the scale is still 
expanding. Secondly, digital currency is gradually 
diversified. As the issuance of digital currency does not 
need the support of national institutions, it only needs to 
master the blockchain technology and have the ability to 
convince the financial market to develop and promote a 
new type of digital currency. With the intervention of 
many capitals, more and more types of digital currency 
appear in front of the world. Third, digital currency is 
gradually moving towards standardization and authority. 
The essence of money is a general equivalent, which has 
no value or a small amount of value. Only by giving it 
authority and being accepted and recognized by the public, 
can it have the corresponding purchasing power. With the 
intervention of national institutions, digital currency has 
been given more authority, the value of digital currency 
has been protected, and it is easier to be recognized by the 
world, which has laid a good foundation for its promotion 
and expansion [2]. 
But it is worth noting that although digital currency has 
shown a good development trend, there are still some 
disadvantages and risks, and there are huge financial risks 
hidden. If we can use digital currency correctly, it will 
certainly realize the leapfrog development of financial 
market, and China will benefit from this process, and can 
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greatly promote the process of socialist modernization 
economic construction in China; If we can not use digital 
currency correctly, it will inevitably have a great impact 
on the existing financial market and financial order, which 
will seriously affect the living conditions of the people. 
Therefore, how to use blockchain technology to build 
digital currency system is still a hot topic of concern to 
many experts and scholars and national institutions. Only 
by developing the advantages of digital currency, 
weakening the disadvantages of digital currency and even 
supplementing the short board of digital currency, can we 
point out the correct direction for financial development. 
3. FINANCIAL RISKS IN THE DIGITAL CURRENCY 
SYSTEM BASED ON BLOCKCHAIN TECHNOLOGY 
3.1 Lack of legal support and cannot be protected by 
legislation 
The law is based on the objective reality, is aimed at the 
unreasonable behavior in real life, in order to safeguard 
the fundamental rights and interests of all citizens. As a 
new technology, blockchain technology and digital 
currency is a new concept based on blockchain technology. 
Although it has made great achievements in the world and 
has great influence, it has a very limited development time 
and has not been highly valued by government agencies, 
and its harmful behaviors are hidden in the Internet space, 
As a result, the relevant laws have not been effectively 
improved. At the same time, the fuzzy judgment of digital 
currency in the legal system also makes the blockchain 
market easy to be misjudged as illegal fund-raising. In 
addition, due to the lack of awareness of blockchain 
technology by national institutions, on the one hand, they 
are unable to establish law enforcement subjects and 
correctly guide the development of digital currency; on the 
other hand, they are unable to clearly determine the rights 
and responsibilities of each digital currency participant, so 
they often do not get effective legal aid in the process of 
loss of rights and interests, When the blockchain is facing 
the "fracture" dilemma, it further damages the economic 
interests of many digital currency investors. Take Russia 
as an example, digital currency has existed for a long time, 
but it was not until 2018 that the "digital financial assets" 
bill was first proposed, forming a preliminary legal aid 
force. 
3.2 Information security is not effectively guaranteed, and 
there is a risk of privacy leakage 
In the Internet world, due to the lack of sufficient 
information literacy and information security awareness 
of most Internet users, coupled with the characteristics of 
information transmission breaking through the space 
distance, lawless elements can steal information from 
thousands of miles away, which directly leads to the 
problems of privacy leakage, and even a whole set of 
black industrial chain, It has seriously affected the basic 
rights and interests of Internet users. In the blockchain, 
based on the Internet space, digital currency needs 
multiple privacy rights, so the possibility of privacy 
leakage is higher. At the same time, due to its own 
monetary property, information leakage will cause direct 
economic losses, which is more harmful [3]. 
3.3 The role of financial intermediation has been greatly 

weakened and the financial security strength has declined 
In the traditional financial market, the investors often seek 
the support and help of financial intermediaries. They can 
not only obtain a large amount of real data and real 
information, help investors make more accurate 
judgments, but also guarantee the stability of financial 
market to a certain extent. But in the digital currency 
system, because of the point-to-point trading mode, it not 
only promotes the investment more freely, but also 
indirectly shakes the foundation of financial intermediary, 
which makes the role that financial intermediary can play 
is weakened, and the protection power of financial market 
is reduced to a certain extent. In 2019, the true appearance 
of digital money PlusToken wallet was exposed, and the 
funds of countless investors were deep in it. The total 
amount of funds was as high as twenty billion yuan. One 
of the core factors is the weakening of financial 
intermediary function. 
3.4 Blockchain technology is not mature and there are big 
technical risks 
Since entering the information age, China has made many 
scientific research achievements in the field of 
information, which has made the Internet application 
system of our country perfect and perfect continuously. 
However, it is still in the initial period of constant 
exploration. In addition, the blockchain technology has a 
great difficulty in solving the problem, which leads to the 
immature blockchain technology in China at present, and 
there are still many defects and shortcomings. Digital 
currency account is easy to be invaded by illegal elements, 
tampering with capital data, even directly transferring out, 
buried numerous security risks. In the early stage of the 
development of digital currency, bitcoin accounts are not 
lack of stolen cases, which should arouse the vigilance of 
the contemporary people[4]. 
3.5 The digital currency system is not perfect, and there is 
a high risk of financial fraud 
Although numerous experts and scholars have invested in 
the process of blockchain system construction, due to the 
essential characteristics of digital currency, there is no 
need for third-party participation, which is both 
advantages and disadvantages. While promoting the 
freedom of trade, without the supervision of the third-
party authority, the financial market is bound to present a 
certain chaos and develop in the direction of complexity 
and confusion. As a kind of virtual currency, digital 
currency has very loose issuing conditions, and its value 
fluctuates higher with the promotion of capital. Under the 
illegal operation, it is easy to attract the people to buy at a 
high price, and then the value plummets, cashing out a 
large number of high-value real currency, directly 
damaging the fundamental rights and interests of the 
people [5]. For example, in the 2019 "hero chain" project, 
Kampuchea gambling industry is a gimmick to attract 
people to invest and defraud funds. 
4. EFFECTIVE MEASURES TO ENSURE FINANCIAL 
SECURITY UNDER THE BACKGROUND OF 
DIGITAL CURRENCY 
4.1 Promote digital currency legislation and further 
improve the legal system 
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Society is always in a dynamic balance, and new affairs 
will appear every moment, which will lead to new 
criminal patterns. In view of this, the legal system should 
also be updated and iterated in time, so as to make its own 
content fit the current situation of the times to the greatest 
extent and meet the needs of social development. After the 
emergence of blockchain technology, we should also be 
aware of the risks hidden in digital currency, recognize the 
hidden dark areas, formulate laws and regulations in a 
timely and targeted manner, further improve the legal 
system, and protect the fundamental rights and interests of 
our citizens to a greater extent [6]. For example, in China's 
"notice on preventing the financing risk of token issuance", 
the issuance of digital currency is strictly regulated, and 
the financing behavior with digital currency as the 
backbone is completely prohibited, which is characterized 
as illegal. 
4.2 Strengthen information prevention and protect user 
privacy 
First of all, national institutions should give full play to the 
role of "macro-control", introduce corresponding policy 
support, crack down on the behavior of some digital 
currency platforms stealing user information, and use 
national power to prevent information leakage. Secondly, 
as the main body of information leakage, users' awareness 
of information security will largely determine their 
privacy rights and interests. We should do a good job in 
publicity to help more groups realize the importance of 
information security and realize that information security 
is one of their legitimate rights and interests, so as to 
encourage users to protect their legitimate rights and 
interests spontaneously, On this basis, we urge the 
platform to do a good job in information prevention [7]. 
For example, according to Group IB, dual authentication 
should be implemented to eliminate the risk of 
information leakage. 
4.3 Establish an integrated financial security platform and 
build a new financial market order 
Throughout the changes, in the initial stage, all 
experienced the "pains" of change, mostly from "chaos" to 
"stability". Nowadays, the financial market security is 
weak, showing a chaotic situation, but this is only for a 
while, with the passage of time, "order" will replace 
"chaos", this is because in the case of "order", it is more in 
line with the fundamental interests of the majority of 
people, is "people's direction". In view of the problem that 
the sense of existence of financial intermediaries is 
weakening day by day, we should build an integrated 
financial security platform based on the Internet, employ 
professionals to screen huge Internet information 
resources, and select high-value real data information as 
an important reference for the people. At the same time, 
we should also pay more attention to big data technology. 
Through the analysis of massive data, we can more 
accurately predict the possible risks and establish a risk 
early warning mechanism. For individuals, with the help 
of big data technology, they can also have a more accurate 
understanding of the risks behind various financial 
behaviors [8]. For example, the Maltese Financial 
Services Authority announced the construction of a 

consistent management framework for blockchain, 
placing digital currency in the national management 
system and further regulating the financial order. 
4.4 Strengthen the research and development of 
blockchain technology and strengthen the password 
insurance mechanism 
The investment of scientific research is large and the 
return period is long. Even because of the uncertainty of 
scientific research, it is impossible to determine whether 
the return can be achieved or how much the return results 
are. From the perspective of simple economic law, it is 
undoubtedly a behavior pattern that the expenditure is 
greater than the income. In the short run, it is not only 
unable to earn more economic benefits, but also has the 
possibility of higher losses, which is not valued by some 
enterprises. However, in the long run, blockchain 
technology is further mature, which can greatly improve 
the security of digital currency, and can be recognized by 
a wider range of people, promoting the further expansion 
of the digital currency financial market, and enterprises 
can also obtain broader development space [9]. 
4.5 Further improve the digital currency system and 
reduce the possibility of financial fraud 
In the final analysis, in the digital currency system, the 
reason why financial fraud cases emerge in endlessly lies 
in its own secret characteristics, the lack of supervision by 
the third-party authority, and the imperfection of the 
digital currency system, which directly provides 
opportunities for financial fraud. If we want to solve this 
problem thoroughly, we must be based on the reality and 
destroy the foundation of financial fraud. First of all, state 
institutions should crack down on financial fraud based on 
digital currency, and try it strictly and quickly. By 
increasing the cost of crime, they should eliminate the 
fluke mentality of criminals and combat their arrogance; 
Secondly, the issuing conditions of digital currency should 
be improved to ensure the stability of digital currency 
without large price fluctuation. The national government 
should also strengthen the inspection and supervision in 
this regard [10]. For example, Germany is promoting the 
centralization of European blockchain, and is trying to use 
international forces to establish a mathematical monetary 
system to achieve efficient supervision of digital currency, 
so as to avoid financial fraud. 
5. CONCLUSION 
Generally speaking, blockchain technology is the 
technical basis for the emergence of digital currency. The 
emergence of digital currency has impacted on the 
financial market, resulting in many new financial security 
issues. In order to eliminate the financial risk of digital 
currency, we need the joint efforts of all parties. We not 
only need scientific researchers to increase the research 
and development of blockchain technology to provide the 
greatest degree of security for digital currency, but also 
need financial personnel to deepen the understanding and 
cognition of blockchain and digital currency, and build a 
more perfect financial system on this basis, In order to 
deal with the possible risks and nip them in the bud, it is 
more necessary for national government agencies to give 
full play to the function of "macro-control" to escort the 
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currency change. 
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Abstract: By using STM32 microcontroller as the core 
controller, a wireless control system for smart desk lamps 
is designed. The gesture commands are obtained and 
parsed through the ATK-PAJ7620 gesture recognition 
module which is controlled by the serial port. At the same 
time, the HC-05 Bluetooth module is connected to the 
mobile phone through the serial port to accept the 
commands issued by the mobile phone. Finally, the two 
wireless methods are used to control its on/off, the height 
of the lampshade and its brightness. The test results show 
that the on/off and brightness property can be controlled 
by the gestures and Bluetooth. This design achieves zero 
contact between man and lamp, so it reduces the risk of 
cleaning work and contact with infectious diseases, and it 
has high practical value and market potential. 
Keywords: STM32; Gesture Recognition; Bluetooth 
controls; human-computer interaction 
 
1. INTRODUCTION 
At present, the smart-home industry is in the market 
launch period. A variety of smart home products, such as 
smart speakers, smart robots, smart table lamps and other 
applications are becoming more and more widespread. 
From the market point of view, the smart home industry 
has a huge space [1-2]. Table lamp is a kind of small 
electrical appliance commonly used in people's office and 
study, the traditional table lamp lacks innovation and the 
degree of intelligence is not high. With the change of 
people's demand, the traditional table lamp cannot meet 
people's intelligent needs. Although there are many kinds 
of table lamps on the market at present, they are generally 
simple in function. In the era of vigorously advocating 
smart home, the existing ordinary table lamps can no 
longer meet people's needs for intelligent life[3][4], so 
the relatively novel, convenient and practical functional 
combination of table lamps are emerging in the market, 
and the design based on intelligent control system 
wireless table lamps is of great significance.  
In this paper, a smart desk lamp control system based on 
STM32 microcontroller is designed. The system adopted 
STM32 as the core controller, and the control instructions 
is send through the serial port. And then, the brightness is 
controlled by the ATK-PAJ7620 gesture recognition 
module and HC-05 Bluetooth module wireless. It realizes 
the wireless control of the table lamp, so it has the 
property of strong practicality, integration, anti-pollution, 
and it has high practical value and market potential. 
2. SYSTEM HARDWARE DESIGN 
(1)Overall design of system hardware 
The hardware of the system mainly realizes the following 

two functions, one is the control of the lamp brightness 
and lampshade lifting through the recognition of gesture 
instructions; the other one is the control of the lamp 
brightness and lampshade lifting through the Bluetooth 
module realizes by receiving the instructions from the 
mobile phone APP. 
This intelligent table lamp control system uses STM32 as 
the core controller, and it also contains the external 
gesture sensor, visual 3.5-inch capacitive screen, motor 
drive module, Bluetooth module and LED light and other 
modules[5]. Gesture is obtained and judged by the 
camera on the gesture sensor. According to the judgment 
results, the LED lamp is controlled to do the 
corresponding actions through Pulse Width Modulation 
(PWM) signal, including the control of platform lamp on 
and off and brightness[6]. By changing the high and low 
level states of ENA and IN1 and IN2 at the enabling end 
of DC motor driver, the motor is turned forward and 
reversed which can realize the brightness control and 
lampshade lifting. The brightness and amp cover 
shrinkage is controlled through the mobile phone APP[7-
9], and the control principle is consistent with the gesture 
module. The overall system block diagram is shown in 
Figure 1. 

 
Figure 1 Smart table lamp hardware system block 
diagram 
(2)System hardware circuit design 
The system consists of STM32F103ZET6, oscillator, 
reset circuit and program download port. The core is 
Cortex-M3, which integrated Timer, CAN, ADC, SPI, 
IIC, USB, UART and many other peripheral functions. 
The operating frequency which calculates single-cycle 
multiplication and hardware multiplication is up to 72Hz, 
and it has built-in two 12-bit module converters, three 
low-power modes (sleep, standby, stop), two debugging 
modes interfaces[10]. The STM32 has a complete 
development environment, and the compiler simply 
burning to the board via ST-LINK. The 
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STM30F103ZET6 synth circuit schematic is shown in 
Figure 2. 

Figure 2 STM32F103ZET6MCU Schematic 
The ATK-PAJ7620U2 infrared sensor is adopted as the 
gesture acquisition module. It can recognize nine basic 
gestures and output gestures interrupt operation. Due to 
utilizing the 400Khz communication rate of the IIC 
interface transmission, it supports low power 
consumption and acquisition input stability [11]. Figure 3 
is a schematic of the PAJ7620 circuit. 

 
Figure 3 PAJ7620 circuit schematic 
When PAJ7620U2 is working, the infrared LED emits 
infrared signals through the internal LED driver. When 
the sensor detects an object in the effective distance, it 
will acquire the original feature data of the detection 
target, and the data will be stored in the register. At the 
same time, the gesture recognition module will recognize 
the original data, and finally store the result in the register. 
The ATK-HC05 module is a high-performance Bluetooth 
serial port module that can be paired with smart terminals 
such as Bluetooth hosts, mobile phones, PDAs, and PSPs. 
At the same time, the module supports a wide frequency 
range and it is compatible with 5V or 3.3V single-chip 
microcomputer systems. Through USMART, ATK-HC05 
Bluetooth module can be searched and set for AT 
command, and wireless function can be realized by 
combining Bluetooth software (Bluetooth serial port) on 
mobile phone [12]. Figure 4 is the physical picture of 
Bluetooth HC-05 module is shown in Figure 4. 

 
Figure 4 A physical diagram of the Bluetooth module 
It is controlled by the standard logic level signals, and it 
has the advantages of good heat dissipation, strong 

resistance to electromagnetic interference, and a 
relatively large operating voltage range. When driving a 
DC motor, the motor forward and reverse can be achieved 
by setting the high and low level states of the logic inputs 
IN1 and IN2[13]. Module Circuit Schematic is shown as 
Figure 5. 

 
The design of programmable amplifier 
Figure 5 L298N circuit schematic 
3. SYSTEM HARDWARE DESIGN 
The gesture mode is set to the main mode, that is, the 
development board power can use this mode. The gesture 
mode is set as the main mode. This mode realizes the call 
of light control and DC motor control subroutines. The 
process is that the gesture information received by the 
gesture sensor is send to the LCD screen and judge 
whether the content of the data meets the expected set 
action, and then execute the action after the judgment is 
successful [14]. The gesture recognition program 
flowchart is shown in Figure 6. 
This design uses the HC-05 Bluetooth module to 
implement the function button setting and Bluetooth 
mode selection on the mobile phone APP. The Bluetooth 
APP interface is shown in Figure 7. The Bluetooth 
module automatically detects whether the connection 
with the mobile phone is successful, and if the connection 
is successful[14], the desk lamp can be controlled. This 
module mainly realizes light and motor control by calling 
the main program of function keys. The program 
flowchart for the Bluetooth module is shown in Figure 8. 

 
Figure 6 Gesture recognition program flowchart 
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Figure 7 Bluetooth serial APP interface 

 
Figure 8 Bluetooth module program flowchart 
The forward and reverse of the motor is achieved by 
setting the high and low level states of the board logic 
inputs IN1 and IN2, and the delay function is used to 
control the working time of the motor. The lampshade 
rises when the motor is rotating forward, as shown in 
Figure 9. The lampshade drops when the motor reverses, 
as shown in Figure 10. The program flow chart of the DC 
motor module is shown in Figure 11. 

 
Figure 9 Lampshade height adjustment, lampshade 
rises(a) and lampshade drops(b) 

 
Figure 10 DC motor module control flowchart 

 
Figure11 Light brightness adjustment, Low (a), Medium 
(b), High (c) 
4. CONCLUSIONS 
This paper uses STM32 as the core controller to design 
an intelligent desk lamp wireless control system. Through 
debugging in various environments, this design realizes 
the use of gestures and Bluetooth to control the switch 
and brightness of the console lamp and the height of the 
lampshade. It realizes the wireless control of the table 
lamp, so it has the property of strong practicality, 
integration, anti-pollution, and it has high practical value 
and market potential. 
ACKNOWLEDGEMENT 
Innovation and entrepreneurship training Program for 
college students in Henan Province, China. Project 
(Number:S202010478016). 
 
REFERENCES 
[1]You Lu, Qinghua Zuo, Chunhua Zuo and Jinfeng Zhao, 
Research on lamp-house design method of LED based on 
modular idea, 2009 IEEE 10th International Conference 
on Computer-Aided Industrial Design & Conceptual 
Design, Wenzhou, China, 2009, 84-86. 
[2] F. Ying et al., Creative Interaction Design Based on 
Human Behavior and Emotion, 2010 International 
Conference on System Science, Engineering Design and 
Manufacturing Informatization, Yichang, China, 2010, 
150-152. 
[3] K. Xu, B. Xiao and X. Chen, An Intelligent Dimming 
Power System for LED Desk Lamp, 2012 International 
Conference on Industrial Control and Electronics 
Engineering, Xi'an, China, 2012, 559-563. 
[4] Tang, Samuel, Kalavally, Vineetha, Ng, Kok Yew, et 
al. Development of a prototype smart home intelligent 
lighting control architecture using sensors onboard a 
mobile computing system, Energy and buildings, 2017, 
138:368-376. 



International Journal of Computational and Engineering Vol.6 No.2 2021  29 

ACADEMIC PUBLISHING HOUSE 

[5] Z. Zou, Q. Wang, B. Xu, X. Wu, H. Jiang and M. Zhou, 
Design of operating table lighting controller based on 
single chip microcomputer, 2019 IEEE 8th Joint 
International Information Technology and Artificial 
Intelligence Conference (ITAIC), Chongqing, China, 
2019, 1031-1034. 
[6] Herbert Weiss, Julius Muschaweck, Stefan Hadrath, 
et al. Optics designs for an innovative LED lamp family 
system, Illumination optics II. 2011: 81700M.1-
81700M.9. 
[7] Jung J, Shin S, Kang M, et al. Development of 
Wearable Wireless Electrocardiogram Detection System 
using Bluetooth Low Energy, Electronics, 2021, 
10(5):608. 
[8] He T, Wu Z L, Wang J H.A tuning method of active 
disturbance rejection control for a class ofhigh-order  
processes, IEEE Transactions on Industrial Electronics, 
2020, 67(4): 3191 -3201. 
[9] Fu C F, Tan W. Parameters tuning of reduced-order 
active disturbance rejection control, IEEE Access, 2020, 
8:72528-72536. 
[10] Salman Cheema, Michael Hoffman, Joseph J. 
LaViola Jr..3D Gesture classification with linear 
acceleration and angular velocity sensing devices for 

video games, Entertainment computing, 2013, 4(1-4):11-
24.  
[11] Abdulkadir Karaagac, Enri Dalipi, Pieter Crombez, 
et al. Light-weight streaming protocol for the Internet of 
Multimedia Things Voice streaming over NB-Io T, 
Pervasive and Mobile Computing. 2019, 59:101044 
[12] J. Hu, S. Zeng and Z. Zhang, The Design of Wireless 
Data Acquisition System Based on STM32 and Virtual 
Instrument, 2012 8th International Conference on 
Wireless Communications, Networking and Mobile 
Computing, Shanghai, China, 2012. 
[13]A.Narendra, N. V. R. Naik, A. K. Panda and N. 
Tiwary, A Real Time Implementation of PV Driven DC 
Motor along with Wireless Control, 2019 10th 
International Conference on Computing, Communication 
and Networking Technologies (ICCCNT), Kanpur, India, 
2019, 1-4. 
[14] Ying S, Weng Y, Luo B, et al, Gesture recognition 
algorithm based on multi‐scale feature fusion in RGB‐D 
images, IET image process, 2020, 14(15):3662-3668. 
[15] Grottke J, Blankenbach J . Evolutionary 
Optimization Strategy for Indoor Position Estimation 
Using Smartphones. Electronics, 2021, 10(5):618. 
 

 
 
 
  



30  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

Research on the Planning and Related Indicators 
of the Comprehensive Supervision System of 

Industrial Park 
 
Wu Guozeng1, 2 

1 SIPPR Engineering Group Co., Ltd, Zhengzhou, Henan, China; 
2 School of Human Settlements and Civil Engineering (HSCE) of Xi'an Jiaotong University, Xi'an, Shaanxi, China 

 
Abstract: By adopting advanced intelligence and 
information technology, integrating data from different 
departments and business systems, and through real-time 
environmental protection and safety monitoring of the 
park, we can realize all-round intelligent supervision and 
intelligent early warning of environmental protection and 
safety production in the park, effectively improve the 
level of scientific decision-making, refined management 
and personalized service, and improve the performance 
evaluation and long-term operation and maintenance 
mechanism, Promote demonstration application. 
Keywords: Industrial Park; Comprehensive supervision; 
Environmental monitoring; Intelligent early warning; 
Fine management 
 
1.INTRODUCTION 
With the help of Internet of things, intelligent technology 
and other technologies, the comprehensive supervision 
system of the industrial park is built to fully integrate the 
data collected from different business departments, 
different business systems and different sites, and through 
the collection of enterprise basic information, business 
data, air monitoring data, pollution source online data, 
equipment operation data, cross department cooperation 
data, etc, It can realize all-round intelligent supervision 
and early warning of environmental protection and safety 
production in industrial park. 
2. ENVIRONMENTAL SUPERVISION 
For the enterprises in the industrial park, real-time 
monitoring and visual display of various index data of 
environmental monitoring objects (such as waste water, 
waste gas, waste residue, etc.) are carried out to urge the 
enterprises to complete the task of environmental 
protection. 
Environmental monitoring system includes 
environmental quality analysis visualization, air 
monitoring visualization, pollution source monitoring 
visualization and system integration interface. 
(1)Visualization of environmental quality analysis 
Using all kinds of environmental protection data 
resources collected, combined with the existing 
ecological resources data of the industrial park, we can 
understand the current situation of environmental quality 
macroscopically, and realize the visual display of all 
kinds of resources, pollution sources, environmental 
quality and other information in the industrial park. 
Real time display of environmental quality indicators 
Real time display of environmental quality indicators of 

the industrial park, such as AQI information, primary 
pollutant information, acoustic environment information 
and other data. 
Regional comparison of environmental quality indicators 
On the digital map of the industrial park, the sub index 
data of environmental quality of each industrial zone of 
the industrial park are displayed in real time. 
Time sharing comparison of environmental quality 
indicators 
According to the selected industrial area, the sub index 
data of environmental quality of the industrial area of the 
industrial park are displayed visually in time. 
Evaluation of environmental control measures 
Using the existing environmental quality data and 
historical data, through the establishment of 
environmental quality evaluation model, the data 
comparison and comprehensive evaluation of 
environmental quality are carried out, so as to evaluate 
the effect of the current environmental quality measures. 
 (2) Visualization of atmospheric monitoring 
Ambient air quality index is a direct way to measure the 
air pollution caused by the production of Industrial Park, 
which plays an important role in evaluating the overall 
situation of environmental protection of industrial park. 
Atmospheric environmental quality data analysis is 
mainly to obtain atmospheric monitoring data through the 
atmospheric monitoring devices distributed in the 
industrial park enterprises and public areas, and analyze 
the monitoring data through mature atmospheric 
environmental quality analysis methods, so as to lay the 
foundation for environmental monitoring management 
and display, and realize the real-time control of the 
environmental air quality of the entire industrial park, 
Provide decision support for timely taking necessary 
emergency measures. 
Location distribution of monitoring devices 
According to the location plan of atmospheric monitoring 
devices provided by environmental protection units, the 
location distribution of PM2.5, PM10, SO2, Co, NO2, O3 
and other monitoring devices is visualized on the digital 
map of the industrial park. 
Real time display of atmospheric indicators 
According to the monitoring results of atmospheric 
indicators provided by environmental protection units, 
real-time display of PM2.5, PM10, SO2, Co, NO2, O3 
index data of each monitoring point in the industrial park, 
and real-time display with AQI. 
Comparison chart of atmospheric index zoning 
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According to the technical regulations on ambient air 
quality index (AQI), on the digital map of the industrial 
park, the air quality index is divided into one to six grades 
according to 0 ~ 50, 51 ~ 100, 101 ~ 150, 151 ~ 200, 201 
~ 300 and > 300, and the real-time air quality of each 
industrial area in the industrial cluster area is visually 
marked with green, yellow, orange, red, purple and 
maroon respectively. 
Time sharing comparison chart of atmospheric indicators 
According to the selected industrial zone, the detailed 
data of air quality and atmospheric indicators of the 
industrial zone are displayed in time-sharing 
visualization. 
Air index warning chart 
According to the current air quality situation of each 
industrial zone in the industrial park, combined with the 
historical law and the data of temperature, humidity and 
wind speed provided by environmental protection units, 
the future air quality warning analysis is carried out. 
(3)Visualization of pollution source monitoring 
Taking the key pollution source monitoring enterprises in 
the Industrial Park as the monitoring objects, according 
to the classification of pollution sources of enterprises, 
real-time monitoring and acquisition of wastewater, 
waste gas, waste residue and other emission data are 
carried out, and various monitoring data are visualized 
and analyzed through mature pollution source 
management and analysis methods, so as to lay the 
foundation for environmental protection monitoring 
management and display, Realize the real-time control of 
pollution sources in the whole industrial park, and 
provide decision support for timely taking necessary 
emergency measures. 
Distribution map of enterprise pollution sources 
According to the plane distribution map of the key 
pollution source monitoring enterprises in the industrial 
park provided by the environmental protection unit, the 
position distribution of the key pollution source 
monitoring enterprises is visualized on the digital map of 
the industrial park. 
Operation monitoring of enterprise sewage facilities 
According to the on-line monitoring data of wastewater, 
waste gas and other sewage facilities provided by 
environmental protection units, the operation monitoring 
information of enterprise sewage facilities is visualized 
on the distribution map of enterprise pollution sources. 
Real time chart of enterprise sewage treatment index 
Select the enterprises in the industrial park, and display 
the pollutant treatment index data of the enterprises on 
the digital map in real time. 
Horizontal comparison chart of enterprise pollution index 
The pollution index data of key pollution source 
monitoring enterprises in the industrial park are 
visualized by horizontal comparison. 
Vertical comparison chart of enterprise pollution index 
The pollution index data of key pollution source 
monitoring enterprises in the selected industrial park are 
visualized by vertical comparison. 
Warning chart of enterprise pollution index 
According to the real-time pollution index data of the key 

pollution source monitoring enterprises in the selected 
industrial park, combined with the production situation 
and historical laws of the enterprises, the early warning 
analysis of the future enterprise pollution source index 
data is carried out. 
(4)System integration interface 
Air monitoring data integration interface 
It provides a standard air monitoring data integration 
interface, supports the integration of environmental 
protection unit's air monitoring system metadata and 
related business data through restful API, and can filter, 
clean and transform the data. It provides the whole local 
reconstruction and management of atmospheric 
monitoring data through a unified data structure. 
Integration interface of pollution source monitoring data 
It provides a standard pollution source monitoring data 
integration interface, supports the integration of metadata 
and related business data of pollution source online 
monitoring system of environmental protection units 
through restful API, and can filter, clean and transform 
the data. It provides a unified data structure for the local 
reconstruction and management of pollution source 
monitoring data. 
Data import and export interface 
The system supports manual collection of environmental 
quality related data, air monitoring related data and 
pollution source monitoring related data, and manual 
input and editing of data in the management background. 
After receiving the data, the system carries out various 
calculations according to the relevant business logic, and 
displays the calculation results on the front page. 
The system provides statistics and export functions of 
environmental quality related data, air monitoring related 
data and pollution source monitoring related data. 
3. SAFETY SUPERVISION 
Through the smart safety supervision system of the park, 
we will deepen the classification management of 
enterprises, implement the self inspection and self 
reporting system of enterprise hidden dangers, build a 
dual preventive working mechanism of safety risk 
classification management and control and hidden danger 
investigation and management, and formulate 
performance evaluation methods to improve the 
effectiveness and level of supervision. Accelerate the 
application and business collaboration of safety 
supervision, industry supervision, comprehensive 
supervision and basic management business system, 
deepen the work of safety production supervision, realize 
the real-time monitoring of the safety production 
situation of key enterprises in the park, and analyze and 
pre warn the safety production situation of the park and 
enterprises. Effectively improve the level of scientific 
decision-making, refined management and personalized 
service, improve the performance evaluation and long-
term operation and maintenance mechanism, and 
promote the demonstration application. 
Safety supervision system includes Park safety 
supervision, enterprise safety supervision and system 
integration interface. 
(1)Park safety supervision 
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Distribution of venture enterprises in the park 
Combined with the enterprise archives and enterprise 
label information, the location, classification and current 
status of risk enterprises in the industrial park are 
displayed and marked on the digital map of the industrial 
park. Support the visualization display of basic 
information, scope and types of hazard sources of venture 
enterprises in the park. 
Distribution of risk sources in the park 
The location and classification of risk sources in the 
public area of the park are visualized, and the types, index 
parameters, risk degree and density of risk sources are 
visually monitored. 
Distribution of security facilities in the park 
Visually display the location and name of security 
facilities in the park, such as cameras. Classified sub 
regional, using advanced visualization technology to 
visualize its distribution location and facilities and 
equipment model. 
Distribution of fire fighting facilities in the park 
The location, name and other information of fire hydrant, 
sprinkler, water monitor and other fire-fighting facilities 
in the park are visually marked. Support the display of 
basic information such as the name of fire facilities and 
equipment. 
Distribution of security exception events 
Record the security abnormal events of the industrial park, 
display them on the digital map of the industrial park, and 
make automatic statistics and summary by time, region 
and type. 
Year on year analysis of safety management performance 
Calculate the safety management performance, 
summarize the score by category and sub item, and make 
year-on-year analysis according to the cycle of month, 
quarter, etc. Eliminate the impact of seasonal and climate 
fluctuations, and use it for long-term analysis of safety 
management. 
Analysis of safety management performance 
Summarize the safety management performance score by 
category and sub item, conduct the ring comparison 
analysis according to the cycle of month, quarter, year, 
etc., and display it in the data visualization way of 
histogram, broken line, etc., which is used for the safety 
management performance evaluation of the park. 
Analysis of economic proportion of safety management 
cost 
Summarize the safety management cost by category and 
item, and show its proportion in the total economy by pie 
chart. It is used for the assessment management of energy 
saving and efficiency increasing. 
Analysis of economic proportion of safety loss 
The losses caused by security incidents are summarized 
by categories and sub items. The pie chart is used to show 
the proportion of the total operation and maintenance 
costs for cost reduction and efficiency assessment 
management. 
(2) Enterprise safety supervision 
Distribution of enterprise risk sources 
On the digital map of the industrial park, the location, 
type, data and frequent occurrence of internal risk sources 

are visualized. 
Visualization of enterprise risk monitoring facilities 
On the digital map of the industrial park, the operation 
status of risk source monitoring facilities such as air 
quality sensor, pH value of wastewater, flow meter and 
special pollution factor detector are visually displayed by 
means of safety lamp, state animation, color and shape. 
Visualization of enterprise building partition 
On the digital map of the industrial park, the visual 
management of enterprise buildings is carried out in a 
hierarchical and regional way. Support hierarchical 
information adding, editing, deleting and other operations. 
Distribution of fire fighting facilities in Enterprises 
On the digital map of the industrial park, the enterprise 
fire hydrant, sprinkler, water monitor and other fire-
fighting facilities are visually marked, and the basic 
information of fire-fighting facilities and equipment is 
displayed. 
Distribution of enterprise security facilities 
On the digital map of the industrial park, the distribution 
of the internal security facilities (such as cameras) of the 
enterprise is visualized; Display the location information 
of security facilities and equipment by classification and 
sub area. 
Enterprise video monitoring system integration 
Integrate the self built video monitoring system into the 
safety supervision platform, such as ball machine, gun 
machine, panoramic camera and special camera. It can 
operate or access video images and alarm information 
from the security supervision platform. 
(3) System integration interface 
Business data integration interface 
The enterprise information bus (ESB) is adopted to 
reserve the integration interface of business data such as 
production and business unit information, emergency 
resource information, major hazard sources and statistical 
analysis information. 
Monitoring video integrated interface 
With image integration interface for mainstream video 
monitoring manufacturers, it can seamlessly integrate 
mainstream brand video monitoring system. Support 
HTTP page embedding, web controls, background DLL 
middleware, streaming media and other integration 
methods, access video and historical video audio-visual 
materials, support NVR forwarding, camera stream mode; 
Support standard definition, high definition and ultra high 
definition resolution. Zoom, aperture, direction and 
patrol can be set through the integrated interface. 
Data import and export interface 
It has data import and export interface, which can export 
business data, status data, basic information of equipment 
and facilities to excel, XML, JSON and other format files. 
It also supports data import in Excel, XML, JSON, CSV 
and other formats. In order to realize the data exchange 
of heterogeneous system. 
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Abstract: Under the new situation, the training of 
marketing talents under the background of e-commerce 
needs to break the original pattern of asymmetric 
information, guide students to master the basic skills of 
marketing, meet the development needs of customers, 
maintain channel construction, and complete two-way 
interaction. Under the vision of "changing the mode and 
adjusting the structure", we should complete the 
transformation and upgrading of the economy, adjust the 
personnel training structure, follow the changes of the 
market, open up new ideas of teaching, meet the needs of 
enterprises, and extend to the development direction of 
practical talents. Therefore, based on higher vocational 
colleges, using the advantages of e-commerce, this paper 
puts forward the main problems that need to be explored, 
combines with the current situation, and constructs a 
scientific talent training path. 
Key words: E-commerce; Higher vocational colleges; 
Marketing management 
 
1. QUESTION RAISING 
With the continuous development of the Internet, 
information technology has injected fresh blood into 
various fields. At this time, e-commerce appears in 
everyone's field of vision. With its diversified advantages, 
e-commerce develops as a whole and increases the 
infrastructure construction, which has brought great 
impact on the traditional sales mode. The number of 
Internet users in China has also been greatly integrated, 
and has got a good opportunity for development. For 
example: Alibaba, Jingdong, Netease koala, etc. are 
typical online trading platforms in the current state, 
maintaining a healthy development trend [1]. In the new 
cognition, it puts forward higher demand for online sales 
staff. Marketing talents under E-commerce need to have 
the ability of online and offline market research, operation 
and management, not only need to have the basic 
knowledge of the industry, but also need to meet the basic 
needs of digital operation, and develop towards the 
development direction of compound talents [2]. However, 
in the process of practice, the positioning of marketing 
major in higher vocational colleges is not clear enough, 
the curriculum is relatively old, and the construction of 
teachers is weak. The supply and demand structure of 
marketing talents is unbalanced. In view of this, where 
should marketing major go in Higher Vocational Colleges? 
How to use the background advantage of e-commerce to 
develop a scientific training mode of marketing talents in 
Higher Vocational Colleges? The emergence of these 

problems, has become the current state, the need to 
explore the main problems. 
2. THE CONSTRUCTION PATH OF MARKETING 
TALENTS TRAINING MODE IN HIGHER 
VOCATIONAL COLLEGES UNDER THE 
BACKGROUND OF E-COMMERCE 
2.1 Strengthening practice teaching 
Only by combining theory with practice can we meet the 
needs of social development, help students accumulate 
practical experience and narrow the distance between 
enterprises and students' professional knowledge. Increase 
the practice of the course, improve the close degree of 
marketing work and the external market, improve the 
practical operation ability of students. For example, 
training (Laboratory) rooms can be set up inside the 
school, and training (learning) bases can be set up outside 
the school [3]. Reasonable use of the combination of 
online and offline, enhance practicality, expand 
integration, maintain effective communication, form 
complementary advantages. The implementation of 
school enterprise cooperation, strengthen the construction 
of training base. On the basis of practice, we should 
expand the position oriented training, emphasize the 
personality and improvement, maintain the innovation 
oriented construction, optimize the system, and promote 
the integration of production and education. For example: 
teachers can use the task driven way to establish e-
commerce studio, receive orders online, organize students 
in the actual operation, and enhance the strength of 
practice. In practice, the analysis of the problems 
encountered, and combined with the problems, targeted to 
build a scientific solution. Guide students to spread 
thinking, enhance the spirit of e-commerce innovation and 
entrepreneurship. 
2.2 Adjustment of curriculum system 
Marketing specialty needs to rely on the advantages of e-
commerce, reasonably rely on the e-commerce platform, 
and complete the construction of "online and offline" 
guiding ideology. The traditional curriculum system is not 
in a state of complete negation. It needs to combine the 
current needs of social development, rationally extract its 
essence, discard its dross, and delete and increase the 
relevant contents. For example: network operation and 
management, network advertising planning, online trade 
platform construction, etc., all belong to the new category 
[4]. In the combination of online and offline, the school 
can build online brand based on the market, increase the 
construction of marketing management, maintain 
scientific development path, and lay a good foundation for 
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future development. In the process of online and offline 
integration, it is necessary to integrate scientifically 
according to the social, economic, legal and marketing 
perspectives, to provide diversified development direction 
for students and enhance professional literacy. For 
example, some higher vocational colleges marketing 
majors in the first year need to receive the same basic 
education and spread the corresponding professional 
literacy. In the next year, some online courses should be 
set up and the content should be diversified. According to 
the differences of students, the contents of professional 
courses should be reasonably matched. In practice, 
teachers need to guide students to establish scientific 
education direction according to their own needs. That is, 
we need to combine the two different types of 
entrepreneurship and employment, develop in an overall 
way, increase infrastructure construction and maintain 
scientific development momentum for the development of 
composite talents. 
2.3 Strengthen the construction of Teachers 
For higher vocational marketing teachers, if they want to 
give students a bowl of water, they need to have a bucket 
of water. Therefore, teachers in higher vocational colleges 
also need to get in touch with the forefront of e-commerce 
of marketing major, and establish a double qualified team 
construction. In addition, teachers also need to be trained 
in enterprises on a regular basis to combine theory with 
practice. In practice, they should recognize their own 
shortcomings and increase the construction of double 
certificates. Analysis of short board problems, reasonable 
control basis, improve the construction of practice process, 
highlight the concept of standard, meet the "double 
certificate" development path of teacher construction [5]. 
Strengthen teachers' daily training, encourage teachers to 
practice in large-scale e-commerce enterprises, broaden 
their horizons, change their inherent thinking, actively 
participate in the construction of teaching resource library, 
and use micro class or animation to attract students' 
attention and expand students' interest in learning. 
2.4 Explore the education mode of campus Alliance 
In many higher vocational colleges, each school has its 
own advantages and unique resources. At this time, it is 
necessary for each school to establish the regional campus 
alliance education mode under the effective integration 
and adhering to the main idea of the scientific outlook on 
development. Eliminate the problem of information 
"isolated island", complete the sharing of educational 

resources, establish cooperation mode with surrounding 
enterprises, share educational resources, and complete the 
collaborative development. Give full play to the role and 
value of the marketing industry association, solve the 
problem of fighting alone, develop courses, complete the 
shared development of the base, integrate with the actual 
needs of enterprises, and establish e-commerce talents. 
3. CONCLUSION 
With the progress of society, the construction of 
marketing talents training mode in vocational colleges 
needs to use the advantages of e-commerce, implement 
the foundation of training base construction, strengthen 
the training of teachers and improve the teaching ability 
of teachers. Innovative teaching methods, stimulate 
students' interest in practice, increase students' autonomy. 
And on the basis of innovation and entrepreneurship, 
adhering to the main idea of the scientific outlook on 
development, deepening the integration in the practice of 
school enterprise cooperation, and actively promoting the 
common development of industry and education. Design 
your own stores in Amazon, wish, Taobao and other 
places to meet the integration of practical operation, and 
lay a good foundation for lifelong learning in the future. 
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Abstract: With the development of computer intelligence 
technology, its application in oil reservoir research and 
development has become more and more extensive. This 
article mainly studies the ideas of intelligent oilfield 
construction, intelligent construction of stations and 
intelligent management. 
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INTRODUCTION 
In recent years, in order to meet the needs of rapid 
development, oilfields have explored new management 
models, which have strongly promoted the rapid 
development of oilfields and realized the transformation 
of oilfield management. However, with the development 
of modern technology, oilfields need to be upgraded to a 
higher level. We will upgrade the construction of the 
ground production system to system-level standards, and 
the system must be upgraded to "networked and 
intelligent". We must strive to achieve networking and 
intelligence from wells and stations to systems[1]. 
ANALYSIS OF CURRENT PRODUCTION 
SITUATION 
The intelligent construction of oilfields must rely on the 
existing ground systems. It must be based on digital 
oilfields and the operation area as the basic management 
unit. It must break the single-process vertical management 
system, combine with the reform of the labor organization 
structure, and rely on the "operational shift". +Emergency 
Class" operation mode adopts the horizontal management 
mode of regular inspection and comprehensive 
maintenance. The construction of intelligent oilfields must 
first be based on the main front-end production process 
and key links related to safety and environmental 
protection. It integrates and optimizes equipment 
functions, so that the production process is intelligent. In 
order to realize the intelligence of the oilfield, we must 
start with the realization of the intelligence of a single well, 
and then realize the ground data collection analysis and 
feedback system, etc., so that we can gradually realize the 
intelligent management of wells, stations, and pipelines[2]. 
Intelligent construction should be carried out in 
accordance with the principle of piloting first and then 
promoting. 
THE IDEA OF INTELLIGENT OILFIELD 
CONSTRUCTION 
The construction of intelligent oilfields is based on 
research and analysis of the current digital control level. 
We must sort out and analyze the production operation 

and safety guarantee status of each link of the production 
process, and then screen out the intelligent control range 
and process based on this.At the same time, we must 
follow the safety and reliability of the process, the 
principles of energy conservation and environmental 
protection, and realize the functions of real-time 
monitoring, intelligent diagnosis, and self-protection. We 
must use the work area as the basic management unit, 
combined with the reform of the labor organization 
structure, relying on the operation mode of "operating 
shifts and ten emergency shifts", we must adopt a 
horizontal management model of regular inspections and 
comprehensive maintenance. In this way, different 
operation management methods such as intelligence, 
digitization, and manual participation can be organically 
combined, this can not only effectively improve 
management efficiency, but also control construction and 
operation costs[3]. 
As the basic production unit, the station yard focuses on 
ensuring the stable and safe production of the station yard, 
and completes the production operation inside the station 
and the electronic well patrol of the well yards outside the 
station. Its main functions are: centralized monitoring of 
key production data, automatic control of important 
production processes, video image collection of important 
production facilities, electronic well inspection in the 
station, and intelligent early warning and alarm for 
gathering and transportation pipelines. Small yards should 
further improve the reliability of equipment operation. It 
must realize the functions of real-time monitoring, 
intelligent diagnosis, and self-protection; Large-scale 
stations should conduct specific analysis of each 
production link from the perspective of "safety, 
environmental protection, and energy saving", and 
organically combine different operation management 
methods such as intelligence, digitization, and manual 
participation to effectively improve management 
efficiency and control construction and operation costs. At 
the same time of intelligent construction, it is necessary to 
establish a standardized system to ensure the consistency 
of intelligent construction[4]. 
As the basic management unit, the oilfield operation area 
optimizes the labor organization structure and production 
organization method by establishing an intelligent 
management system for wells, stations, and pipelines. It 
can further enhance the management and control 
capabilities of various production equipment and places 
under its jurisdiction. It can also improve management 
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efficiency, further improve safety and production 
management, and reduce labor. 
INTELLIGENT CONSTRUCTION OF STATION 
YARD 

The conventional pressurization point mainly completes 
the data collection and centralized monitoring of the 
process facilities in the station, the wellsite under its 
jurisdiction, and performs data communication with the 
upper management system, uploads the important 
production operation data of the station, and receives the 
scheduling instructions of the upper system. 
As shown in Table 1, it is the intelligent demand table of 
conventional pressure points. The intelligent pressure 
point requires continuous operation of the main process, 
intelligent optimization and matching, online diagnosis of 
accident status, and safety assurance capabilities inside 
and outside the station. Finally, unattended operation of 
the station is realized. The district is managed in a unified 
manner, and the emergency team follows the instructions 
of the operation area to implement emergency operations, 
troubleshooting, and regular inspections[5]. On the basis 
of comprehensive analysis of the intelligent demand for 

conventional pressurization points. First of all, we must 
set a high level alarm for the dirty oil tank, so that the high 
level alarm can be uploaded to the control center, and the 
operation area will issue an emergency shift order to start 
draining the dirty oil; Secondly, for the intelligent 
emergency cutoff of the export pipeline at the booster 
point, we need to set the total outlet electric valve of the 
export valve group, and its pressure drop rate is 
interlocked with the electric valve. When the export 
pipeline leaks, intelligent emergency braking will ensure 
the safety of the export.Based on the principle of moderate 
effectiveness, we need to set the above two intelligent 
control measures for the main process nodes of the 
conventional pressurization point, and the production 
process has realized the intelligent management of real-
time. The technological process realizes the intelligent 
continuous operation of the production process and real-
time monitoring of production data;It can realize 
intelligent diagnosis and remote switching for general 
production failures; for accidents where the station cannot 
be operated, it has one-key and intelligent shutdown 
capabilities[6]. 

Table 1. Conventional pressure point intelligent demand table 
Process equipment Digital status Operational level Increase the demand for 

intelligent measures 
Head office Manual valve Normally open no 

Receiving device Overpressure alarm, temperature control Realize the intelligent operation of 
collecting the ball no 

Closed separation 
device 

Continuous liquid level monitoring and pump 
interlock to stop the pump when the liquid level 
exceeds the limit 

Intelligent control of liquid level, 
continuous and stable oil delivery no 

External transfer 
pump (2 sets) 

Variable frequency flow adjustment, pressure 
monitoring, over-limit pump shutdown alarm 

Frequency conversion guarantees 
continuous oil delivery, remote switching of 
2 pumps 

no 

Production 
operation box 

Liquid level detection, upload over limit, electric valve 
installed at the outlet Over-limit alarm, remote operation no 

Gas-liquid 
separator 

Self-operated gas pressure regulation, automatic 
gravity drainage 

Intelligent adjustment of gas and liquid 
outlets no 

Water jacket 
heating furnace 

Automatic flameout protection, automatic load 
adjustment (temperature control) Intelligent protection no 

Dirty oil tank Local indication of liquid level Manual observation, manual sewage 
discharge 

Emptying once in 9 days, 
lack of high limit alarm 

External output 
station 

Temperature and pressure detection upload, manual 
valve Normally open Can't remote emergency 

shutdown 

As shown in Table 2, it is the intelligent demand table of 
transfer stations. As the central station in the oil field 
surface engineering, the management of transfer stations 
should work towards the unattended mode of patrolling 
the station yard[7].That is, all production data in the 

station can be stably uploaded to the relevant work area 
for unified management, and the emergency team follows 
the instructions of the work area to implement emergency 
operations, troubleshoot, and perform regular 
inspections[8]. 

Table 2. Intelligent demand table of transfer station 
Process 
equipment 

Temperature and pressure detection upload, 
manual valve 

Operational level Can't remote emergency shutdown 

Head office Local indication of liquid level Normally open Emptying once in 7 days, lack of high limit 
alarm 

Receiving device Liquid level detection, over-limit alarm Smart collection The only accident storage device in the 
station, lack of accident diagnosis and 
intelligent opening 

Closed 
separation device 

Variable frequency flow adjustment, 
pressure monitoring, over-limit pump 
shutdown alarm 

Intelligent control of liquid 
level, continuous and stable oil 
delivery 

The most fault-prone equipment in the 
station, lack of 2 pump fault diagnosis and 
intelligent switching 

Gas-liquid 
separator 

Automatic flameout protection, automatic 
load adjustment (temperature control) 

Intelligent adjustment of gas 
and liquid outlets 

no 

Water jacket 
heating furnace 

Self-operated gas pressure regulation, 
automatic gravity drainage 

Intelligent protection no 

1.1.  Conventional boost point 

1.2.  Transfer station 



38  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

External transfer 
pump (2 sets) 

Continuous liquid level monitoring and 
pump interlocking, liquid level exceeding 
limit stops the pump 

Frequency conversion 
guarantees continuous oil 
delivery 

no 

Accident tank Automatic receiving ball overpressure 
alarm, temperature control 

Manually open no 

Dirty oil tank Manual valve Manual observation, manual 
sewage discharge 

no 

External output 
station 

Digital status Normally open Increase the demand for intelligent 
measures 

In the same way, according to the intelligent demand 
analysis, the sewage tank is set to monitor and upload the 
high liquid level, the high liquid level alarm is uploaded 
to the control center, the operation area is issued an 
emergency shift order to start the draining of the dirty oil; 
The external pump is equipped with state detection and 
outlet electric valve, which is used for intelligent 
switching of the accident state process of the external 
pump. The accident oil tank is opened in a chain, and an 
electric valve is installed at the inlet. When there is an 
operation failure, the incoming oil will enter the tank 
immediately through the imported electric valve chain. At 
the same time, the accident status is reported to the control 
center, and the emergency team removes the fault; the 
export pipeline is cut off intelligently, and the total outlet 
electric valve of the export valve group is set. Its pressure 
drop rate is interlocked with the electric valve. When the 
export pipeline leaks, intelligent emergency braking will 
ensure the safety of export[9]. 

Based on the principle of moderate effectiveness, the main 
process nodes of the docking station are equipped with the 
above five intelligent control measures, and the 
production process has realized real-time monitoring, 
intelligent diagnosis, and self-guaranteed fully intelligent 
management.The intelligent operation ability of the 
station yard and the intelligent safety guarantee ability of 
the station yard have been greatly improved[10]. 
RESEARCH ON CONTROL AND FLOODING 
TECHNOLOGY FOR LOW PERMEABILITY 
RESERVOIRS 
The current oil displacement technologies include water 
flooding, oil displacement agent flooding and profile 
control agent + oil displacement agent combination 
flooding, etc. Taking the parallel core model as an 
example, Table 3 lists the parallel model experiments 
under three different oil displacement technologies result. 

Table 3. Displacement experiment results of parallel core model 
Development method 
 

Water 
flooding 

Oil-displacing 
agent flooding 

Profile control agent+0.40PV oil-displacing agent flooding To 
0.05PV profile 
control agent 

0.1 PV profile 
control agent 

0.2PV profile 
control agent 

0.5 PV profile 
control agent 

Recovery rate (%) 43.6 47.8 59.2 60.7 66.1 69.2 
Improve the recovery 
rate (%)  4.2 15.6 17.1 22.5 25.6 

From the above results, we can get: 
5.1 The recovery rate of water flooding is 43.6%, which 
indicates that the low permeability layer is difficult to 
produce; 
5.2 The recovery rate of flooding with oil-displacing agent 
is 47.8%, which is 4.2% higher than that of water-flooding. 
This shows that the oil-displacing agent only drives out 
the crude oil in the high-permeability layer,it plays the role 
of oil washing, and it does not expand the swept volume; 
5.3 Using profile control agent + oil displacement agent 
combination for oil displacement can not only reduce the 
liquid absorption, but also increase the liquid absorption 
of low-permeability cores. The larger the slug of the 
profile control agent, the stronger the plugging effect, this 
can give full play to the ability of the oil displacing agent 
to displace the crude oil in the low-permeability core. 
Therefore, it can be used in combination with low-
permeability fractured reservoirs. This can greatly 
improve the recovery factor. 
6. CONCLUSION 
With the development of intelligent technology, it can be 
effectively applied to the research and development of 
ultra-low permeability reservoirs, so that a standard 
production system can be constructed. This will not only 
improve the comprehensive utilization level of oil and gas 

reservoir resources, but also lay a solid foundation for the 
subsequent development and construction of similar oil 
and gas reservoirs. 
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Absrtact: With the continuous development of science and 
technology, the level of information technology is also 
constantly improving, making all walks of life are more 
and more closely related to the Internet, the Internet has 
become an indispensable part of people's life. All walks of 
life have been combined with the development of the 
Internet, and so has the education industry. Under the form 
of Internet plus education, the work of physical education 
in higher vocational colleges needs to make corresponding 
changes to meet the requirements of modern education. In 
order to improve teaching quality, the physical education 
teaching in higher vocational colleges needs to be 
improved. 
Key words: Internet plus; Higher vocational sports; 
Teaching reform 
 
1. INTRODUCTION 
Internet plus is a combination of traditional industries and 
Internet based innovation and development, creating a 
new mode of cooperation. There are still some problems 
in Physical Education in higher vocational colleges. At 
present, physical education has been unable to meet the 
development needs of students, so that students can better 
master sports skills. Therefore, according to the current 
traditional sports teaching reform, combined with Internet 
technology, in the process of teaching, faster to promote 
the smooth development of sports teaching reform in 
higher vocational colleges. This paper will analyze the 
impact of the Internet plus traditional education industry 
on the physical education in higher vocational colleges, 
and put forward effective measures for the reform of 
physical education in Higher Vocational Colleges under 
the "Internet plus", in order to promote the further 
development of physical education in higher vocational 
colleges, so that the effect of physical education in higher 
vocational colleges can be significantly improved [1-3]. 
THE IMPORTANCE OF PHYSICAL EDUCATION IN 
HIGHER VOCATIONAL COLLEGES UNDER THE 
BACKGROUND OF "INTERNET PLUS" TEACHING 
The development of information technology has 
effectively integrated Internet plus into modern education. 
Through the combination of Internet and traditional 
teaching, we have constructed a perfect education system 
combining networking, digitalization and 
individualization. In the teaching of Higher Vocational PE, 
the reasonable application of Internet plus can enhance the 
comprehensive quality of students, and enhance the 
students' innovative ability and practical ability in sports. 
In the traditional physical education teaching mode, 

teachers teach students simple sports skills in the 
classroom, and then students train themselves. In this way, 
students are more passive, intelligent and passive to learn 
what teachers teach. At the same time, there are more 
students in higher vocational colleges, but there is only 
one teacher, who can't fully understand the students, so 
they can't learn from the students' situation Design a 
reasonable teaching plan. But in the era of "Internet plus", 
teachers can make use of the advantages of the network 
platform to record micro lessons in advance, allowing 
students to choose their own sports skills knowledge that 
they want to know about learning, so that each student can 
learn from their own knowledge points, show the fairness 
of PE teaching and improve the quality of teaching. 
In modern education, the teaching of physical education 
in higher vocational colleges needs to focus on students. 
The integration of Internet plus can satisfy students' 
individualized learning, collect data from students through 
data technology, and understand the physical quality and 
physical foundation of students. Teachers can make more 
perfect teaching plans for students to study according to 
different types of students. Through the development of 
different types of teaching programs, students can find 
teaching methods that meet their own abilities, and can 
also develop the sports potential of different students. 
Under the mode of "Internet plus" and education mode, 
teachers are no longer the main body of teaching, and 
students become the center of teaching. Using the network 
platform for teaching, there is a huge difference with the 
traditional teaching mode, but this new teaching mode can 
faster attract students to learn, through the network to 
spread sports skills and sports knowledge, can drive the 
enthusiasm of students, at the same time can change 
students' learning habits and learning methods. Big data 
sharing in the Internet can enable students to understand 
more sports information and sports theoretical knowledge. 
Teaching through the Internet platform can improve the 
results of sports teaching in higher vocational colleges. 
3.  "INTERNET PLUS" REFORM MEASURES OF 
PHYSICAL EDUCATION IN HIGHER VOCATIONAL 
COLLEGES 
Although the modern education in China attaches 
importance to the teaching mode of "Internet plus" and 
education, this teaching mode is also applied in higher 
vocational colleges. Because of the short time of 
application of this teaching mode, there are still some 
problems in this institution. 
In the current quality education, physical education is a 
compulsory course for students in higher vocational 
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colleges. In teaching, the comprehensive quality of 
teachers should be controlled. The quality of teachers has 
an important impact on the development of students. 
Especially in the teaching mode of "Internet plus" and 
education, we should strengthen the comprehensive 
quality of teachers. Because of the late popularization of 
the Internet, some old teachers are not proficient in 
Internet application, and schools should train teachers in a 
unified way, so that PE teachers can get in touch with the 
new teaching ideas. At the same time, teachers as a new 
era should keep pace with the new era, and the teachers of 
physical education should also follow the pace of the new 
era. We should improve our own comprehensive quality, 
and at the same time need continuous self-learning, so as 
to better serve the students, improve the level of school 
education, and provide high-quality guidance for students. 
The times are constantly changing, Internet technology is 
also in constant progress, at the same time, the education 
and teaching of higher vocational colleges are also 
constantly optimized. Schools can establish the 
corresponding teaching resource database, especially the 
physical education teaching resource database. Each 
higher vocational college has its own teaching advantages. 
At the same time, physical education teachers have 
different strengths. These data can be integrated and 
shared with other brother schools. Schools can learn from 
each other and learn from each other. Through the 
resource sharing between schools, the overall quality of 
physical education can be effectively improved Teaching 
results, optimize the local physical education resources, 
and share with each other by many schools, make the 
regional physical education form a joint force and play a 
greater role in physical education. 
With rich sports teaching resources, it is necessary for 
teachers to give full play to the advantages of teaching in 
the classroom, and to improve the learning efficiency of 
students, it is necessary to first establish an emotional 
foundation with students, and strengthen the interaction 
between teachers and students. In the development of 
Internet technology, a variety of social tools are also 
changing people's way of life. Now the students in higher 
vocational colleges are basically after 00, and the students 
are young Young age, lack of social experience, at the 
same time, there is no pressure to enter a higher school, 
which leads to the majority of students indulge in the 

Internet and neglect their studies. However, online social 
networking is also a double-edged sword. Physical 
education teachers can interact with students through 
social networking platform. Physical Education teachers 
have less classroom pressure and can better establish a 
harmonious interactive relationship with students and 
have a benign interaction with students. Teachers can 
communicate with students equally, answer questions for 
students, promote the relationship between teachers and 
students, make teachers and students communicate like 
friends, eliminate the gap between teachers and students, 
enhance the atmosphere of physical education classroom, 
and improve the efficiency of the classroom. 
4. CONCLUSION 
Physical education is an important part of the education 
system of modern higher vocational colleges, and it is an 
important way to improve the physical quality of students. 
Under the circumstance of "Internet plus" and sports 
teaching, we should make full use of Internet technology 
and bring into play the advantages of modern education. 
We should enrich the contents of physical education 
teaching, enrich teaching methods through Internet 
technology, and satisfy students' different needs for 
physical education. Therefore, we should reform the 
physical education teaching, constantly innovate the 
classroom, combine it with Internet technology, mobilize 
the enthusiasm of students, and cultivate talents for social 
development. 
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Abstract: With the rapid development of science and 
technology in our country, computer network technology 
is also in rapid progress, driving the social economy at the 
same time, also gradually bring artificial intelligence to 
people's daily life. The development of computer network 
technology directly drives the progress of China's 
economic field, promotes the comprehensive reform of 
China's technology, and lays the foundation for the 
sustainable development of society. This paper will 
analyze the application of artificial intelligence in 
computer network technology. 
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1. RESEARCH ON THE APPLICATION 
ADVANTAGES OF ARTIFICIAL INTELLIGENCE IN 
COMPUTER NETWORK TECHNOLOGY 
Artificial intelligence refers to people's design instructions 
to simulate the way of human operation. Therefore, the 
development of artificial intelligence can fully solve the 
problems encountered in the development of computer, 
and fundamentally improve the work efficiency of 
computer. 
The application of artificial intelligence in computer 
network technology mainly has the following advantages: 
first, the ability of artificial intelligence can effectively 
help the computer solve the difficulties and problems in 
network technology. Artificial intelligence has the ability 
of multi-agent cooperation and distribution, which can 
effectively improve the writing ability of the computer in 
the management program, and effectively improve the 
running speed and management of the computer. Second, 
artificial intelligence has strong learning ability and 
processing ability. Because the amount of information in 
the computer network is too large, the capacity and 
concept of information are at different levels, and the more 
important information is often hidden in the huge 
information content. It is necessary to preview the 
information sufficiently in order to find the content with 
higher value. Artificial intelligence can solve the 
nonlinear problem by machine simulation through 
learning method. Therefore, the relationship between 
computer network and artificial intelligence energy is 
inseparable, the two complement each other and develop 
together [1-3]. 
2. APPLICATION OF ARTIFICIAL INTELLIGENCE 
IN COMPUTER NETWORK TECHNOLOGY 
With the rapid development of the times, the application 
of artificial intelligence in computer network technology 
is mainly reflected in the following aspects: 
2.1 Intrusion detection 

The main way to protect the computer network security is 
to carry out intrusion detection on the computer system, 
which can effectively guarantee the security and reliability 
of the computer network. Through the monitoring of the 
computer network, the suspicious factors are eliminated, 
and the computer network is monitored in real time. In 
addition, on the premise of not damaging the network 
performance, we should ensure the security of data and the 
stability of transmission. Based on this, a series of 
artificial intelligence technologies, such as artificial neural 
network system, expert system and fuzzy recognition 
system, can be significantly improved in the application 
of computer network security. 
2.2 Intelligent firewall system 
The intelligent firewall system adopts artificial 
intelligence technology in two aspects: data recognition 
and processing. The addition of artificial intelligence can 
effectively shorten the time of computer checking, 
verification and matching, Intelligent firewall system 
because of artificial intelligence makes the network 
security in the prevention and treatment has been greatly 
improved, in addition, the common defense software 
problems, such as denial of service attack, because 
artificial intelligence has been effectively solved, the 
development of intelligent firewall system greatly reduces 
the virus invasion rate and transmissibility. 
2.3 Identifying mail types 
With the development of science and technology, the 
popularity of Internet technology, the type of network 
information is also increasing, network information in 
addition to interpersonal communication, there are also a 
lot of junk information, and there are worthless spam in 
each mailbox. The research and development of artificial 
intelligence technology can effectively solve the problem 
of spam. Part of the system can automatically identify the 
mail, classify the mail, and process the mail for the needs 
of users. 
Even some systems can deal with spam by themselves, 
which is the role of artificial intelligence in computer mail 
[2]. When e-mail is sent into the system, AI will analyze 
and audit the content of e-mail. If it is confirmed that there 
are e-mails that are harmful to computer security or have 
risk problems, it can mark them, plan them into sensitive 
e-mail, and then take corresponding solutions, either 
directly put them into the e-mail garbage can, or directly 
refuse to transfer them to the system, Effective protection 
of computer security. 
2.4 Application of artificial intelligence in computer 
network management and system evaluation 
With the development of Internet technology, the 
development of telecommunication technology is 
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gradually becoming mature. The important manifestation 
of the development of intelligent network management is 
reflected in the development of telecommunication 
technology and the application of artificial intelligence, 
which can effectively manage and monitor the computer 
network. The instantaneity and dynamics of the network 
make it difficult for computers to manage. The 
development direction of contemporary network 
management is the development of network intelligence. 
According to artificial intelligence, experts have 
formulated corresponding policies, which have a good 
application in computer management information, and can 
summarize the expert knowledge of various countries, 
And then to solve the problems better, in the computer 
network expert system can effectively evaluate the 
computer system and network management, quickly and 
effectively help users to provide solutions to problems, so 
as to ensure the efficiency of workers in network 
management. 
2.5 Fingerprint identification technology 
The one and only two people as like as two peas in the 
world are the same. Fingerprint recognition is a 
technology that is born by the development of artificial 
intelligence technology. Fingerprint recognition is 
because everyone has their own fingerprint, and it can 
identify and confirm its true identity effectively through 
fingerprint, and get the security of it. Fingerprint 
identification is unique and can't be changed for life. It has 
the characteristics of anti fraud, safety and reliability. In 
people's real life, password setting is one of the main ways 
for people to use fingerprint identification to protect 
personal information security. However, because a 
person's fingerprint can touch many things in daily life, as 
long as these fingerprints are copied, the password can be 
successfully unlocked, which affects the correct judgment 
of the system and brings inevitable losses, Therefore, 
fingerprint identification technology still has some risks. 
Moreover, some people's fingerprints are not particularly 
obvious, leading to fingerprint identification system can 
not identify fingerprints, although the fingerprint 
identification system has been identified, but it is difficult 
to form a specific profile, which leads to the fingerprint 

identification technology gradually fade out of people's 
sight. 
3. DEVELOPMENT DIRECTION OF ARTIFICIAL 
INTELLIGENCE AND COMPUTER NETWORK 
TECHNOLOGY 
The development of artificial intelligence technology has 
been the development of intelligent technology, and it is 
believed that it will have a wider application in the near 
future. At present, the computer technology has been 
combined with artificial intelligence technology. In many 
aspects of computer network technology, artificial 
intelligence technology is adopted, and there will be a 
broader development prospect in the application of 
computer network and human beings. The combination of 
human and computer will be more perfect through 
intelligent technology, At the same time, AI technology 
can integrate many information processing and related 
content of science and technology to meet the diverse 
needs of network management. 
4. CONCLUSION 
In a word, with the development of today's society, 
artificial intelligence technology is constantly researching 
and developing, and artificial intelligence also shows its 
role in computer network technology. Various AI 
technologies can play a crucial role in the security 
management and system evaluation of computers. 
Therefore, the research and development of artificial 
intelligence should be strengthened, The sustainable 
development of computer network technology and 
artificial intelligence technology is realized. 
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Abstract: Li Shangyin occupies an important position in 
the poetry culture of the late Tang Dynasty. The colorful 
and complex images and profound artistic conception 
contained in his poetry make many static descriptions 
come to life, which has a very important impact on the 
poetry creation of the late Tang Dynasty and later 
generations. It can be said that Li Shangyin is a master of 
poetry images, If we want to have a real understanding of 
Li Shangyin's poetic image, we need to analyze all things 
in Li Shangyin's poems in combination with his poetic life 
and fortune, so that we can really understand the "hidden 
beauty" contained in his poems. 
Key words: Li Shangyin; Imagery; Cognition 
 
1.INTRODUCTION 
In the late Tang Dynasty, Li Yishan, born in Yuxi, though 
he had a hard life and failed to succeed, became a school 
of his own in poetry, which created a new way for the 
development of later poetry and endowed it with deeper 
meaning, Li Shangyin's poetry image is magnificent, 
desolate, obscure, refined and rigorous in the structure of 
poetry, adding fantasy symbolism to the inner verve to 
better add poetry image, which can be called creating a 
unique style of gorgeous, exquisite, implicit and hazy, 
leaving more than 600 poems popular, among which the 
image makes readers enjoy watching the movies [1-2]. 
2. METAPHORICAL ANALYSIS OF THE IMAGES IN 
LI SHANGYIN'S POEMS 
Metaphor can be said to be a very artistic thinking mode 
in the process of the continuous development and maturity 
of human thinking and cognition. In short, it is to compare 
things with things. When describing a kind of things, it 
connects the two through abstract description and 
integrates their own thinking and subjective emotions. On 
the surface, it describes a kind of object and its state, but 
under the image, it hides the poet's hidden emotions, the 
"image" that this kind of artistic conception wants to show 
is by no means the meaning of words. It can artistically 
enhance the connotation of poetry by casting a brick to 
attract jade. 
There is a sentence in "Chongguo shengnu Temple" that 
"in a dream, the spring rain often floats on tiles, and the 
wind is not full of flags." It is to express the feeling of 
"discontent all day long" by combining the scene and life 
experience at that time, and through the transformation of 
scene and time and space, it can be said that the expression 
of similar emotions is extremely depressed, and the 
tragedy created by this kind of environment with this kind 
of emotion also makes the atmosphere more harmonious, 
and the emotion more full, which makes the expectation, 
disappointment, depression, discontent, emotion more 

harmonious It can be said that "this scene is just a 
metaphor for my feelings". 
And in the "title of Komatsu" in this sentence "pity Jun Gu 
Xiu plant in the court, thin leaves light Yin full of wind." 
At that time, Li Shangyin became a political victim, so he 
borrowed Komatsu's arrogance and vigour in the pavilion 
to show that he was still proud and alive without fear of 
repression. He lamented his bad luck and his depressed 
mood. He also showed his disdain for the vulgar and 
vulgar people in the society at that time, and showed 
Komatsu's demeanor of not being vulgar and trapped in 
the world. 
3. ANALYSIS OF THE BACKGROUND OF THE 
TIMES FROM THE SUBJECTIVE PERSPECTIVE OF 
LI SHANGYIN'S POETRY 
Li Shangyin's poems are divided into many genre themes, 
and each theme has corresponding background to be 
traced back. The most successful thing Li Shangyin has 
achieved is that the poems left behind account for about 
one fifth of the total number of poems passed down by 
Lishangyin, In this regard, Li Shangyin, because of his 
own reality that it is difficult to express his ambition and 
ambition, combined with the darkness of temple society at 
that time, has complained about the chaos and political 
darkness of the dynasty. It is from this point on that that 
Li Shangyin began to change the form of poetry 
expression and gradually changed the style of Youqi 
Qingqian and began to have a profound political history, 
In this process, Li Shangyin had "heavy feeling" and "100 
rhymes" to claim the eunuchs who were authoritarian at 
that time. In his poems, he intended to imitate the situation 
of Dufu, the former sage, who expected the restoration of 
imperial power and changed the official's official's way. 
Then, Li Shangyin gradually began to disappoint the 
current situation and the royal family, and a famous piece 
"chanting history" which was circulated for thousands of 
years appeared, among which "daishui in Northern Hunan 
Province is long and wide.", A hundred feet of a flag The 
implication of "Zhongshan dragon pan" in the "Dong Wu 
descending Jin" and "interpretation questions" in Liu 
Yuxi's "the nostalgia of Jinling" indicates the austerity of 
the state form, and then in the second chanting history, 
"we can see the former countries and families, which is 
from diligence and frugality to extravagance. Why amber 
is the pillow, is the real bead the car. " It is the poet's 
analysis of the reasons for forgetting the country and his 
anger, and the description and questioning of the 
extravagance and desire of the bureaucrats and the rulers 
at that time. It can be said that Li Shangyin's poems can 
feel the high meaning more accurately under the 
background of the times, In the rhetoric and moral 
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addition, the key point of sentence directly refers to the 
full of anger and anger through material description and 
ancient epic more deeply displayed in that time. 
4. AN OVERALL ANALYSIS OF THE IMAGE OF LI 
SHANGYIN'S POETRY 
If you study all the poems that Lishangyin has spread in 
the world, you will find that Li Shangyin's poems seem 
full of descriptions of the real things, but they are always 
very desolate and cold. The lonely mountains are cold and 
miserable, the lonely moon candle and the little fan of the 
liufluorite are all cold and miserable. When analyzing the 
poet's background and his life, you can find that these 
coldness are all traceable, It is impossible to say that 
loneliness and infatuation is the fate of Li Shangyin. Even 
if the scene depicted is gorgeous and colorful, it is always 
permeated with cold and cold. The cold character of the 
moon dew GUI Xiang, the residual candle and the frost, 
the extinction of the gold embers and the long dream of 
the book can be said to be caused by two aspects: the 
origin of Li Shangyin, the acquired environment, the fate 
of Li Shangyin. The thin royal blood has nothing to do 
with itching, and the experience of his ancestors' political 
work has stopped at the highest level in local officials, 
However, his father's life was similar to that of Li 
Shangyin. His life was finally depressed and died in the 
staff. As a child, Li Shangyin witnessed his father's 
ambition full of ambition but hard to develop. This was 
destined to have a great influence on his character. Li 
Shangyin not only witnessed the decline of the late Tang 
Dynasty and his personal poverty, but also was mixed in 
the political struggle, In the love, Li Shangyin was full of 
pain, but for the first time, Liu Zhi married to be another 
woman. The second love with the Song Dynasty was in 
conflict with the real person Yuyang because it was not in 
line with the moral and the rules of the time. It was 
destined to be an end-ending love, The third time Wang 
and his wife should have been a kind and loving person, 
but the death of Wang had a great impact on Li Shangyin. 

As Li Shangyin said in his poems, "worry goes to heaven 
and earth, and I can't see each other." This series of 
experiences makes the images of Li Shangyin's poems 
more and more unrestrained and open to a very high level. 
In the 603 poems in the world, Li Shangyin used 7957 
images of entity and virtual images. There are many 
differences between Li Shangyin's poems and poems. 
Firstly, the emotional description of Li Shangyin is 
basically emotional fiber, and does not often send feelings 
to mountains and rivers and fields and long smoke, And in 
the poem, the love for women is comparable to Liu 
Yongliu, and he prefers Yanke in the modification of 
poetry. This is also the direction that poets in the late Tang 
Dynasty are more fond of. Meanwhile, Li Shangyin has a 
strong obscure artistic character, which has been rising in 
this era, and constantly enriches and plummets the frame 
with expressive image to achieve the effect of not sticking. 
5. CONCLUSION 
In the late Tang Dynasty, Li Shangyin's poetic image can 
be said to have brought Tang poetry to a new artistic peak 
and made up for the lack of the meandering between the 
virtual and the real in Tang poetry. It can be said that Li 
Shangyin was the pioneer of poetic image, and his poetry 
began to enter a new era after Li Shangyin, In the study of 
Li Shangyin's image, we should not only analyze it at that 
time, but also study and verify the ancient and modern 
process of poetry from a broader field in order to have a 
more accurate definition of Li Shangyin. 
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1.INTRODUCTION 
Nowadays, with the rapid growth of cloud computing, 
more individuals and organizations have applied cloud 
storage, but it also brings many data security problems. 
According to the data in 2019, the data leaked by MEGA 
is as high as 87GB, involving hundreds of millions of 
mailbox data. The information leaked by Amazon service 
includes business secrets, medical information of ordinary 
people, etc. According to the current situation of cloud 
storage applications, each social agent in China will be 
applied to nearly a thousand cloud services, and most of 
them are carried out through the browser. 
2. CHALLENGES OF DATA ENCRYPTION BASED 
ON CLOUD COMPUTING ENVIRONMENT 
2.1 Adaptive cloud service 
By using the reverse research cloud computing application 
protocol, the adaptive processing is carried out, thus the 
data encryption is completed. In cloud computing 
environment, information technology still needs to adapt 
with the help of manual implementation protocol. Due to 
the constraints of human, it not only increases the amount 
of human operation tasks, but also improves the error rate. 
This mode consumes more time and labor cost. If the 
application protocol changes, the corresponding 
encryption processing will fail. Therefore, it is an 
important problem to realize the adaptation. 
2.2 Both encryption and function 
From the current situation, there seems to be a conflict 
between the original functions of technical encryption and 
cloud computing retention. Suppose only the encrypted 
information is sent to the cloud. At this time, users can 
only download local and upload through the cloud 
platform, and cannot mine the data itself. The former data 
transmission mode is the interaction between the end and 
the end. Users can encrypt the data before sending it. This 
mode is simple, but it requires users to switch clients all 
the time, otherwise, key management cannot be completed. 
The security layer technology can transform the 
transmission of raw data into the transmission function of 
encrypting data, which makes the original save and data 
index function invalid. 
3. DATA ENCRYPTION ANALYSIS BASED ON 

CLOUD COMPUTING ENVIRONMENT 
This paper takes CloudCrypt system as an example to 
discuss and implement the technology. 
3.1 System design objectives 
In the environment of cloud computing, the scale of cloud 
services is gradually expanding. The author hopes that we 
can design the encryption system to adapt to different 
cloud operations, so we should achieve several design 
goals. First, we need to create information encryption 
conditions that can be more effectively isolated to improve 
the ability to resist external attacks; Secondly, it can 
provide transparent encryption, give consideration to 
diversified operation functions, and try not to make users 
adapt to the system; Finally, while controlling the cost, 
rationalize the expansion of cloud applications. 
3.2 Source of threat 
CloudCrypt system can effectively protect the information 
privacy records generated from the cloud saving operation 
carried out on the browser platform. In addition, during 
the overall deployment, we should pay attention to 
network security to resist the bad intruder, and the 
encryption key is kept in the TPM, so that the bad users 
can not get all the keys after they control the gateway. 
Therefore, the system has high reliability in practical 
application. The sources of threat discussed in this paper 
are mainly in three levels. First, the provider of cloud 
service has the motive to steal user data, and can achieve 
some commercial purpose by mining user information, 
and may master data through hacker attack. Secondly, the 
middleware of network structure is installed in the system 
intranet and cloud service, and receives the sensitive 
content transmitted by users, and it is very easy to change 
into malicious operation, and intercepts sensitive data 
directly during data erasure transmission. Finally, 
CloudCrypt assuming that the system is installed in the 
company's intranet, its encryption key will be saved in the 
TPM, and has high credibility. The network system 
attacks users internally, and cannot master the key stored 
in it, so the data cannot be decrypted. In addition, 
CloudCrypt has no special protection for the side channel 
intrusion. 
CloudCrypt reprogrammes the JavaScript API by means 
of JavaScript injection to ensure that the data can be 
encrypted before being opened and read when it is 
transferred to the cloud service or in the opposite path. 
Suppose that the provider of cloud service is malicious 
and cannot find the key data stored in CloudCrypt TPM to 
protect the security of the transmission content. If the 
user's account is stolen, because the account can't be 
applied in the system, the intruder can't complete the 
decryption operation, and can only obtain the internal 
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ciphertext data. In this threat model, the author thinks that 
the operating application system has high reliability with 
browser and Intranet devices [1]. 
3.3 System architecture 
CloudCrypt needs to be arranged between the company 
and the cloud service provider to ensure the security of 
sensitive data. CloudCrypt relies on JavaScript programs 
to achieve transparent encryption. The specific 
components of the system are as follows: 
One is security gateway. Cloudcrypt is developed by using 
gateway, which belongs to "middleman" and is 
responsible for obtaining HTTP / HTTPS traffic data of 
browser and cloud service. From the perspective of market 
players, it is advisable to use security gateway to intercept 
data. The company needs to use gateway to ensure the 
reliability of its internal staff in the process of transmitting 
important data. Cloudcrypt uses the security gateway to 
inject JavaScript code data into the corresponding web 
pages, and the security gateway can identify, encrypt and 
decrypt information. Second, protocol parser. The purpose 
of the device is to identify HTTP / HTTPS and other 
application protocols, and analyze the format of the 
request data. It uses parsing application protocol and 
internal data to extract the content of key data, and then 
transmits it to JavaScript injection unit or encryption and 
decryption processing unit. Third, request repeater. It is a 
key function of the security gateway. It can forward all the 
requests of the system and act as an agent. Fourthly, 
JavaScript injection module, which will inject the 
corresponding code content into the page header after 
getting the web page. Under the condition of module 
operation, API deploys hook function to achieve the effect 
of real-time analysis of system program. Fifthly, 
encryption and decryption module. This part mainly 
carries out symmetric encryption processing for sensitive 
data information. Each data block will be equipped with 
exclusive identification and key to facilitate system 
identification. Sixth, the key management part, this 
function part is to achieve the key management of 
encrypted data with the help of attribute encryption. 
Seventh, JavaScript wrapper, which is divided into two 
modules, is responsible for intercepting the request 
information sent by JavaScript, and completes the task of 
identifying the uploaded data; Using read file I / O to 
achieve encryption. 
Specifically, Alice uses the browser to view the operation 
page of a cloud storage, and sends an access request. 
When she passes through the system, she will mark the 
code of the wrapper in the head of the page. The request 
page then runs on the browser. In the request operation 
project, the wrapper is the first part to run, adjusting the 
hook function to the initial JavaScript API. It will get the 
JavaScript API functions and related call operations from 
the client of the operating system. The working procedure 
of CloudCrypt is: it receives HTTP / HTTPS from the 
client. When browsing the cloud service request data, 
there are generally operation pages. The corresponding 
functions need to be injected into the header of the web 
page in the wrapper. The wrapper runs on the browser and 
rewrites the JavaScript API. Cloudcrypt will judge 

whether the encryption operation should be carried out 
according to the user's actual request content and its 
corresponding encryption ID. if there is an encryption ID, 
it will sort out the content of the data and then complete 
the encryption processing, and then reprocess the 
ciphertext. Gateway decryption function, in the user 
request itself has the existence of encryption identity, the 
gateway will extract it, determine the key ID, so as to get 
the corresponding key. With the help of the key to 
complete data decryption, the corresponding plaintext 
information is rewritten, and then sent to the 
corresponding request part, and transmitted to the user 
client [2]. 
3.4 Adaptive processing 
The most important design direction of Cloudcrypt system 
is adaptive design. Therefore, it should be able to 
adaptively complete the transfer request to identify 
different types of cloud service data. This part is about the 
analysis of two implementation plans. Around JavaScript 
program, complete the automatic identification of data and 
data. The first system construction mode, which adopts 
regular expression, realizes the request data. But this 
method should be analyzed one by one to judge the 
matching mode of user requests under each network 
protocol. However, if the agreement is updated and 
adjusted, the protection effect of data and data will be 
directly invalid, and in the cloud computing environment, 
the matching rules should be replaced in time. The second 
system scheme is to analyze JavaScript code by using the 
string analysis angle, so as to obtain the request 
information corresponding to the string and other content 
data in the file data. Because cloud services generally 
compress or confuse JavaScript code. The accuracy of the 
string obtained by this method is not high, and it is 
difficult to contribute a good operation effect in practical 
application. 
This paper selects the dynamic analysis method of 
JavaScript program, which is responsible for detecting the 
current behavior of the program, network communication, 
extracting relevant matters, etc. This kind of analysis can 
be achieved in three ways. First, change the JavaScript 
interpreter to monitor the running status of the program 
itself. The interpreter replaces the initial system 
instructions with hook functions. However, this 
implementation requires changing the interpreter of 
JavaScript, which is technically difficult to operate, costly 
to achieve, and needs to consider the matching of the 
interpreter. Secondly, the source code of JavaScript is 
directly inserted into its function call to complete the 
process of real-time analysis. In order to build the system 
in this way, the source code of the corresponding program 
should be converted and parsed. Assuming that the source 
code is confused, it is impossible to insert the code 
accurately. Finally, based on the hook function, it is 
injected into the running environment of the system. With 
the help of this function, we can get and change the 
JavaScript API functions and methods in the running 
environment of the system, so that the system can be in a 
new running condition. 
Hook programming is the use of interception software 
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modules in the call and data transfer, etc., to achieve the 
JavaScript self change and expansion. In JavaScript 
programming, there are two Hook methods, involving 
function redefinition and set function. The former is a way 
of rewriting functions and objects, starting new functions 
instead of the original contents. For example, with this 
method, the original alert interface function can be saved 
and the output system log service can be added. With the 
help of the latter, function settings are completed, such as 
Cbiect.defineProperty. In the aspect of monitoring the 
system time, the installHook function can be used to 
deploy the Hook function before the operation based on 
the initial function, so as to start the hook function 
immediately when the monitoring function appears. 
In this paper, in the behavior of monitoring JavaScript 
data transmission, dynamic analysis is selected to obtain 
the program related request data and content in time. 
Cloudcrypt determines the hook function for the API 
function in the running environment of the program to 
complete the effective analysis of the program. Users need 
to load the JavaScript wrapper code in Cloudcrypt system 
in advance when they request the corresponding 
JavaScript code through the browser, which will adjust 
the actual execution environment of the program by 
setting the hook function. Then we can get all kinds of 
calling behaviors made by the program.XMLHttpRequest 
client is the basic API of the program after sending 
relevant requests. Cloudcrypt system determines the 
corresponding hook function according to the dynamic 
analysis, which can intercept all the network requests sent 
by the client of the program. In data transmission request, 
this function is different from other request modes in 
calling objects. The calling types are generally Blod, File 
and so on. Therefore, Cloudcrypt system uses the white 
list to adjust the call form to comprehensively check the 
types of all the requested data, so as to realize the purpose 
of automatic identification and complete the whole 
operation request process [3]. 
3.5 Document verification 
In order to avoid the data in the system being changed at 
will, basically all cloud storage modules will verify the 
name and size of the transmitted data. If the verification 
fails, the content that failed to upload data will be 
displayed. Data encryption will lead to the cancellation of 
data and the change of content, resulting in the failure of 
verification. Before data upload, the necessary verification 
data, such as file name and verification value, should be 
submitted. It is a difficult technical problem to ensure that 
the system can give consideration to data encryption and 
accurate verification. JavaScript File interface is 
responsible for reading the contents of corresponding files. 
JavaScript code in the system page can calculate its 
content verification value, and then transfer it to the 
corresponding cloud server. The author chooses 
JavaScript interface to think that data encryption can still 
pass the verification. 
3.6 Ciphertext search 
In the cloud computing environment, there is a conflict 
between data encryption and its availability. After 
choosing information encryption, it will generally lead to 

the failure of some application functions, and the most 
prominent is the search function. With the help of 
ciphertext search, it can effectively balance the two and 
maintain the basic functionality and reliability. Nowadays, 
scholars emphasize the use of ciphertext index to support 
search operation. In short, the user encrypts the file data, 
outputs the index supporting search, and transmits it to the 
cloud server at the same time. In the follow-up use, users 
can get the associated list by inputting keywords. 
However, the implementation of this operation mode 
should rely on the cloud service provider, and it needs to 
modify the cloud service system in a large range, which is 
extremely difficult to achieve in real application. In this 
regard, the author proposes a search mode based on the 
security gateway, which sets the index in the gateway 
module and establishes the association with the 
identification in the cloud server. The specific search 
procedure is: after the user performs the upload operation, 
Cloudcrypt will directly intercept the request, extract the 
content, use the key to complete the encryption processing, 
and transfer the ciphertext data to the cloud server. After 
obtaining the ciphertext data, the latter will feedback the 
corresponding key identification. In the system, it is better 
to input keywords in the gateway for downloading and set 
the data index. After Cloudcrypt encrypts the index data, 
the file is saved to the cloud storage server with the help 
of the interface. Cloudcrypt links index, data identifier and 
ciphertext identifier. When the user sends a search request, 
the system will send the corresponding request to the 
storage unit according to the entered keywords. Cloud 
storage will give the corresponding ID. Cloudcrypt will 
determine the specific identifier based on the relationship 
between the identifier and the ciphertext identifier, and 
then make an index request to output the specific file data. 
3.7 Implementation of encryption system 
The Cloudcrypt system discussed in this paper is based on 
the security gateway, which is based on Squid, which is 
suitable for the data cache under the application energy 
protocol such as HTTP / HTTPS. The JavaScript wrapper 
is made up of XMLHttpRequest and File Re ader 
interfaces. Cloudcrypt uses AES encryption method of 
CTR to ensure the privacy of data of the system. CTR AES 
encryption algorithm can make the length of clear text and 
density characters consistent. And the corresponding 
secret algorithm library is used in JavaScript wrapper to 
support encryption and decryption. In the security 
gateway area, OpenSSL is selected to complete encryption 
and decryption. Cloudcrypt uses IBE algorithm library to 
ensure the security of uploaded data. In index mode, the 
author chooses to use HMAC-SHA-256 to output 
keywords and frequently searched content, and 
corresponding to the ciphertext data in the system [4]. 
4.CONCLUSION 
Based on the above, a self-adaptive and compatible 
Cloudcrypt system is proposed, which can be used in the 
cloud service operation of browser. This system does not 
need to be matched with the supplier, and can encrypt the 
sensitive content of uploaded data, and will not damage 
the original basic operation function too much. This 
ensures the user operation consistency, and maintains the 
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security of cloud data. Cloudcrypt deployment is not 
expensive and can be compatible with most cloud service 
operations, and has significant practicability. 
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Abstract: With the development and progress of society, 
China's science and technology is in the stage of rapid 
development. The application and development of 
information technology in various fields of modern 
society has promoted the change of social industrial 
structure. People have developed many new technologies 
through the research of information technology, such as 
big data, cloud computing, Internet of things and so on. 
Cloud computing technology is a new technology based 
on computer technology. Computer cloud computing has 
the characteristics of high flexibility, high reliability and 
high cost performance. From the perspective of cloud 
computing technology, this paper aims to analyze the 
current situation and future development trend of cloud 
computing technology. 
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1. INTRODUCTION 
With the development of modern science and technology, 
many new technologies have been developed in modern 
society. Cloud computing is one of many new 
technologies. People need to deploy computing resources 
reasonably. Users can get the resources they want from the 
network only by paying for it. The essence of cloud 
computing is the process of users connecting to the cloud 
and obtaining data from the cloud. Generally speaking, 
cloud computing technology is referred to as from large 
servers or the Internet. It is usually composed of network 
equipment, server, security device, etc. 
2. THE MEANING AND CHARACTERISTICS OF 
CLOUD COMPUTING 
2.1 Background and process of cloud computing 
technology 
With the development and application of information 
technology, the industrial structure of our country has 
changed greatly. Nowadays, all fields of society are 
developing towards automation and intelligence. The 
popularization of information technology has promoted 
the progress of the whole society. The development and 
application of information technology provide 
opportunities for the development of modern society. 
Cloud computing technology has formed a huge resource 
network, providing information services for the people. 
Cloud computing technology is expanding its service in 
the information industry. The emergence of cloud 
computing meets the needs of people in data storage and 
information exchange. Cloud computing technology is the 
product of information technology development, which 
can store, statistics and analyze specific data information 
according to the needs of users. The storage function of 

cloud computing technology is very powerful, which also 
creates the premise for improving the service function of 
cloud computing technology. Cloud computing 
technology can meet the needs of people for information 
services, and can also achieve high integration of 
information resources. Cloud computing technology 
expands information channels through Internet and 
develops a unique working mode. Cloud computing 
technology helps people share information resources, and 
can also contact network terminal system to realize 
massive data storage [1-5]. 
2.2 Classification and characteristics of cloud computing 
Cloud computing technology can be divided into two 
types in general. One is private cloud, the other is public 
cloud. Private cloud, as its name implies, faces user base 
groups mainly individuals. Users can set up and use cloud 
computing technology according to their own needs. 
Private cloud itself has strong independence, which 
mainly exists as a network platform used by individuals. 
Compared with private cloud, the information resources 
covered by public cloud are not only wide but also 
complete. Users can obtain resources through public 
network platform, and users can share various information 
resources through public cloud. Because the concept of 
private cloud and public cloud is similar, people can 
analyze it from three aspects when distinguishing private 
cloud from public cloud. First, the continuity of services. 
Compared with private cloud, public cloud is very 
vulnerable to external factors because of its own 
characteristics. But private cloud will not happen in the 
same way because of its independence. Secondly, the 
security of data. Users can share information resources 
through public cloud network platform, which is difficult 
to ensure the security of information resources. But from 
the perspective of maintenance cost, the maintenance cost 
of public cloud is far lower than that of private cloud. 
Under the premise of considering economic benefits, 
people will still choose public cloud. Finally, the public 
cloud platform has the monitoring function, which can 
monitor the target object according to the needs of users. 
Even compared with the single machine networking 
computer module, the advantages of cloud computing are 
clear at a glance. Cloud computing aims at and deals with 
only data information. When dealing with some 
information, the staff must process the information with 
data. Virtualization is the key to transform information 
into data information. Users can complete information 
processing through the operation of data information. 
Cloud computing technology itself has a strong ability to 
process data and information. When the server is upgraded, 
the capacity of the server to store data has been greatly 
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improved compared with before, and the information 
ability of the server has also been improved to a certain 
extent. Cloud computing technology stores a large number 
of different kinds of information. Users can effectively use 
cloud computing technology to meet the requirements of 
different users according to their personal needs. At the 
same time, cloud computing technology can also provide 
resources integration services for businesses according to 
their needs, and deploy and equip corresponding computer 
functions according to the requirements of businesses. 
Compared with the computer module function of single 
machine networking, cloud computing technology can 
integrate all information with the help of physical server, 
so as to realize the processing and processing of computer 
information. 
3. ANALYSIS OF THE SPECIFIC 
IMPLEMENTATION FORM OF CLOUD 
COMPUTING 
3.1 Software services 
In order to improve the user's experience when using 
cloud computing technology, people should reduce 
complex operations as much as possible when designing 
software and servers, and win people's trust with a 
simplified operating system. In addition, simplifying 
operations can help people reduce development costs. The 
development goal of cloud computing technology is to 
achieve all functions through a single program. 
3.2 Practical calculation 
The biggest feature of cloud computing technology is to 
help users process and store all kinds of information. It can 
store more information to the cloud network platform 
through the data processing of all kinds of information. 
The emergence of cloud computing technology promotes 
the efficiency of data storage. It also meets people's needs 
for information service and communication. 
3.3 Internet services 
Cloud computing is a kind of Internet technology, is the 
product of information technology development to a 
certain stage. It has the service function of the Internet, 
and can also use the Internet to provide information 
services for people. 
4. KEY TECHNOLOGY ANALYSIS OF COMPUTER 
CLOUD COMPUTING 
4.1 Automatic configuration 
Cloud computing technology provides users with virtual 
resource pool, users can connect to the resource pool to 
obtain the required information according to their own 
needs. In order to better serve users, the resource pool can 
be configured automatically. Network configuration 

should be developed in a diversified direction to meet the 
needs of different users. Through the reasonable allocation 
of data resources, the establishment of reasonable data 
model and other work to achieve network configuration, 
so as to provide users with safe and efficient services. 
4.2 Resource monitoring 
The computer cloud computing technology can monitor 
the data resources, and manage the data resources 
dynamically through the data service management and 
data geometry. After analyzing and processing the data, 
the scientific data model is constructed, which can 
transform more data resources reasonably, and also 
facilitate people to arrange the cloud resources reasonably 
and complete the deployment of cloud resources. 
4.3 Automatic deployment 
Through the automation deployment, the basic work of 
data model construction is completed. The realization of 
automation can help people to filter and schedule data 
more easily, quickly and efficiently. In addition, it can 
improve the efficiency of data storage, facilitate the 
construction of data model and complete a series of 
information processing in the shortest time. 
5. CONCLUSION 
In general, information technology has been closely 
connected with people's daily life. The impact of 
information technology on social development is 
becoming more and more great. The emergence and 
application of cloud computing technology provides users 
with choice and convenience, and promotes the 
development of Internet technology. 
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The Application of Big Data in Smart Campus 
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Abstract: In light of the current information age, the 
application of information technology has been woven 
into the life of the daily work of learning, which in a 
certain extent, improve the efficiency of People's Daily 
life and learning, on the basis of this premise, the social 
from all walks of life of the school is also accelerated the 
whole process of the informatization, expand the 
application on campus, and in view of this, In this paper, 
the author discusses the application of big data in 
information technology in the smart campus, and hopes to 
be helpful for the campus construction and management 
level. 
Key words: Big data; Smart campus; Application 
 
OVERVIEW OF BIG DATA TECHNOLOGY 
Big data refers to and in no way to accurately time range 
with conventional software tool to capture information, 
data management and processing, big data has five 
characteristics: high volume, high speed, diversification, 
the density of low value as well as the authenticity, the 
core value of big data is in a new type of storage for huge 
amounts of data and analysis. Big data is also known as 
the huge amount of data, which is an asset with rapid 
growth and diversified information. One of the 
characteristics of big data is called high speed. High speed 
means the processing speed of big data is relatively fast, 
which is the biggest difference between this technology 
and data mining. A large amount of data means that the 
volume of the data is large and the task is too heavy. 
Diversity refers to a wide variety of big data types, 
including logs, videos, pictures, audio and video 
information in the network, etc. Low value density refers 
to the relatively low intrinsic value density of big data. For 
example, in the continuous shooting process, if ten photos 
are taken, only one of them has data value. Generally, big 
data can be collected through the Internet of Things (IoT), 
Cloud Computing, mobile Internet, etc. [1]. 
THE APPLICATION OF BIG DATA TECHNOLOGY 
IN SMART CAMPUS 
Wisdom campus is now in the society and there is no 
uniform definition standards, no certain definition to judge, 
wisdom and wisdom campus is similar to the concept of 
city, also is the Internet and Internet of products of 
intelligent terminal technology, wisdom campus can be 
defined as a possess the function of intelligent analysis 
and management of the overall environment, With the 
application server system as the whole carrier, Smart 
Campus organically integrates various work of scientific 
research and campus management, and through 
information sharing and systematic analysis of data, the 
work in campus is optimized. 
Application of IoT 
The main component of information technology is 
inseparable from IoT. IoT is the product of the current 

information age, and the Internet is the core component of 
IoT. IoT is the extension of the Internet and the meaning 
of extension. IoT is the most representative collection 
method under the big data model, and it also provides 
intelligent information service platform for smart campus, 
through which users can better obtain various information 
in the smart campus [2]. In the construction process of 
intelligent campus, the application of IoT makes it 
possible for all kinds of physical objects in the campus to 
be connected, and it also makes the virtual environment 
and the real environment can be organically integrated. 
Therefore, the application of IoT in the intelligent campus, 
It can not only improve the authenticity of the learning 
environment for students, but also further expand the 
learning space for students. For example, the application 
of IoT technology in the library area of the smart campus 
can better optimize the return link of the library, which is 
convenient for students to borrow and return books. 
Library management staff can also make use of IOT 
function to carry out work while clearing space, which 
makes it easier for school staff and students to borrow and 
return books to a certain extent. 
Cloud Computing Applications 
Cloud Computing, also known as CC for short, is a 
product of the integration of computer and network 
technology. It is characterized by high reliability, strong 
versatility and economic benefits. The application of CC 
service platform in smart campus can fully reflect the 
characteristics of smart campus. CC platform is a network 
data platform, reasonable use of virtualization technology, 
and through the network as the carrier, distributed 
computing resources to carry on the writing work, from 
another perspective, the CC service platform is a kind of 
super model of cloud computing platform, users can 
through the function of the system will be a few store to 
save data to the cloud, After the data is stored, CC 
providers will maintain and cooperate with each other to 
manage the data, which protects the security of the data to 
a certain extent and ensures the stability during the 
operation. 
Application of Intelligent Sensor 
Intelligent Sensor generally refers to the Intelligent Sensor, 
which is used in the teaching room in the Intelligent 
campus. The Intelligent classroom can fully reflect the 
refinement of teaching management, and includes the 
supervision and regulation of the whole environment of 
the teacher. Information can be collected through the 
Intelligent Sensor. Wisdom of the classroom can be based 
on different time, different discipline curriculum and the 
students in the classroom of the manifestation of the 
learning process, to provide different scenarios teaching 
mode, can better guidance for students' learning, and 
mobile terminals and the wisdom of the classroom to 
connection, can realize the remote teaching. Smart sensor 
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is the core part of the smart classroom. In the overall 
framework, the application of smart sensor is divided into 
two parts. The first part is the light sensor, and the other 
part is the induction sensor. The smart classroom can also 
be equipped with a pressure sensor, which can be installed 
on the seat of the student, so that during the class, the 
student's concentration can be analyzed based on the 
amplitude state, and the data can be received through the 
sensor and sent to the computer in the center. In this way, 
teachers can better understand the status of students' 
listening through the data sent back [3]. 
One-card and social network platforms 
One cartoon model not only exists in the wisdom campus, 
ordinary campus today and is widely used in the cartoon, 
cartoon can with a card, can solve the students school life 
to buy the food, water, electricity, phone can use this card 
to buy, will be used in schools consumption projects are 
to return to card, It not only facilitates students' 
preservation, but also better solves the problem of daily 
payment. If the balance in the card is insufficient, students 
can also use the mobile bank to top up their money in time, 
which ensures that their study and daily life in school will 
not be affected. 
The social network platform is an organic combination of 
big data and the Internet, which establishes an online 
communication platform. Students can conduct daily 
online or offline communication and study according to 

this platform, and the communication between students is 
not restricted. It also provides a better way of teaching 
between teachers and students. 
THE CONCLUSION 
To sum up, the development of smart campus has become 
the goal of campus construction in China. In the process 
of building smart campus, relevant personnel should 
constantly improve and rationally use big data, so as to 
make full use of the advantages of big data. The 
application of big data in smart campus can better provide 
a higher teaching level for students' daily learning and 
facilitate students' daily campus life, which is also of great 
significance to the current promotion of the development 
of education. 
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Abstract: Since 2013, the President for the first time put 
forward the thought of area along the development 
strategy, based on Internet development in our country to 
establish the economic development of the new normal, 
this article through to the understanding of the new normal, 
analysis the development of electronic commerce in the 
area all the way and directives, and the "area" and 
directives e-commerce to explore new normal mode. 
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INTRODUCTION 
The implementation of China's "One Belt And One Road" 
development strategy has made communication and 
transactions around the world more frequent. With the 
gradual deepening of communication, a new pattern of 
economic, cultural and trade consultation, sharing and 
joint construction has been formed in the world. However, 
while the "One Belt And One Road" development strategy 
in China has achieved results, it has also brought some 
problems to China. In terms of e-commerce, many regions 
have not formed sustainable development, which 
seriously affects the development of e-commerce under 
the new normal mode under the One Belt And One Road 
development strategy. 
INTERPRETATION OF THE NEW NORMAL 
The new normal means that while the development 
strategy of socialist market economy remains unchanged, 
the development of all aspects of society is in a relatively 
balanced state. This transformation of the old and new 
forms has a good control over China's future economic 
development. From the current economic benefits brought 
by China's e-commerce development, the development of 
e-commerce has formed a qualitative leap under the new 
normal. Therefore, China's One Belt And One Road 
development strategy needs to take e-commerce as a 
platform to guarantee the economic role of e-commerce 
under the new normal and provide a strong guarantee for 
the realization of social and economic development. 
3. THE CURRENT SITUATION OF E-COMMERCE IN 
THE "ONE BELT AND ONE ROAD" STRATEGIC 
AREA UNDER THE NEW NORMAL 
3.1 E-commerce platform development in "One Belt And 
One Road" strategy area has no characteristics 
The development of e-commerce in One Belt And One 
Road strategy area, to a certain extent, can influence the 
whole industry in the western region and change the 
existing economic development pattern. The development 
of e-commerce relies on the Internet, but the development 

of e-commerce in the western region lags behind, so that 
the characteristic products in the western region only rely 
on the existing e-commerce platform for sales, and the 
potential value is not well reflected. This makes One Belt 
And One Road strategic development of the advantages of 
not play out, there is no e-commerce development in view 
of the characteristics of the strategic area. 
3.2 E-commerce development in "One Belt And One 
Road" strategy area is unbalanced 
At present, the development level of e-commerce in China 
is far from the international level, which also brings great 
resistance to the development of e-commerce in China. 
The unequal economic development in the eastern and 
western regions of China also causes the unbalanced 
development of e-commerce in the One Belt And One 
Road strategy area [1]. 
3.3 E-commerce in "One Belt And One Road" strategy 
area has no power for sustainable development 
In the current state of e-commerce development in One 
Belt And One Road strategy area, the popularization of e-
commerce is not uniform enough, and the construction of 
credit system in the e-commerce trading platform is not 
perfect enough. E-commerce is the product of the 
development of market economy, and the lack of 
government's leadership in supervision also affects the 
sustainable development of e-commerce. 
4. EXPLORATION UNDER THE NEW NORMAL 
MODE OF E-COMMERCE IN THE "ONE BELT AND 
ONE ROAD" STRATEGY AREA 
4.1 Establish a new type of e-commerce operation system 
Under the new normal, to play the role of One Belt And 
One Road strategy in social and economic development, a 
new type of e-commerce operation system should be 
established. To establish a new type of e-commerce 
operation system, it is necessary to plan the exchange 
areas of e-commerce commodities, and make them 
separate into different categories. In addition, there should 
be corresponding communication networks without a 
region, and diversified transaction forms should be 
adopted. In addition, it promotes the transformation of the 
original development mode, carries out hierarchical 
management according to various factors of e-commerce, 
realizes different development goals at different stages, 
and realizes phased achievements of e-commerce under 
the new normal. 
4.2 Develop characteristic e-commerce 
China advocates the development of a socialist market 
economy with Chinese characteristics and has its own 
unique characteristics in the development of e-commerce. 
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In the electronic commerce communication, according to 
the different characteristics of different products, the 
development of its market share network planning, which 
is also of great importance in the development of the 
western strategic area. The way of life and the products 
produced in the western regions have their own 
characteristics, which provides a strong condition for the 
strategic areas to develop their own characteristics of 
products. In the western e-commerce development 
network, according to its unique geographical position, as 
far as possible to refine the products, develop a variety of 
logistics methods, so that the development of logistics 
industry for the development of western e-commerce to 
provide value-added guarantee. In terms of the 
characteristic development of e-commerce, it should be 
integrated with the development of inland products to 
highlight the economic development characteristics of the 
strategic area and realize the benign development of One 
Belt And One Road e-commerce [2]. In order to further 
broaden the development channels of e-commerce 
industry, e-commerce enterprises in strategic regions need 
to establish their own e-commerce operation platforms 
with unique regional characteristics, and according to the 
product characteristics of the region and e-commerce 
industry from the perspective of strategic target 
positioning and intelligence, improve the design and 
optimization of network template. For example, cosmetics, 
clothes, accessories, electronic products and so on. There 
is also the strategic area of e-commerce platform design 
needs to pay attention to how to optimize logistics. Like 
xinjiang and Tibet region transportation and logistics is 
not very rich, but in the context of e-business pattern 
development, can extract features from platform based on 
the product and its corresponding logistics scheme 
planning, support multiple areas of language, it can 
improve the range and quality of platform services, so as 
to highlight the characteristic of e-commerce. 
4.3 Encourage the comprehensive application of socialist 
development strategies 
The development of e-commerce under the new normal 
has driven the economic development of the strategic area. 
In the aspect of enterprises, we are realizing the 
development plan of the enterprise e-commerce industry, 
and providing more communication opportunities for the 
development of enterprises through the e-commerce 
platform. In the implementation of e-commerce 
investment planning, enterprises should also do a good job 
of risk assessment, to avoid the shortcomings brought by 
the development of e-commerce under the new normal. 
Under the new normal, the development of e-commerce 
should meet the requirements of national policies, bring 
national policies into the development of strategic areas, 
and reasonably assume the risks of enterprise product 
investment, which is also an effective measure of One Belt 

And One Road for the development of e-commerce under 
the new normal. However, under the current new market 
economy environment, there is still a lack of policy 
guidance for the development of e-commerce, which is the 
main reason for the market chaos. So the government 
needs to; Based on the current One Belt And One Road 
power development opportunity, guide the financial 
leverage of e-commerce new normal in each region, give 
full play to its macro-control function, conduct market 
research, and support more e-commerce industries with 
high market development prospects in the region, so as to 
enhance their competitiveness in the market. In addition, 
financial equity participation should be used to expand the 
operation channel of the new normal of One Belt And One 
Road e-commerce district, in order to avoid the monopoly 
and restriction of finance on e-commerce market. In 
addition, the government should also moderately 
intervene and regulate the e-commerce market to reduce 
the risks in the exploration of the industry. 
4.4 Optimize the management structure of e-commerce 
economy 
The improvement of e-commerce management structure 
is also a powerful measure to explore the new normal of 
e-commerce in the One Belt And One Road strategy area. 
In the development of e-commerce, the structure can be 
divided according to the structure of internal management, 
the scope of development, etc., comprehensive planning 
can be made from the overall development management, 
the establishment and management of e-commerce 
integrity evaluation system can be strengthened, and the 
management of e-commerce platform can be further 
further [3]. 
CONCLUSION 
In now, the economic development of countries and all the 
way and directives of the CPC Central Committee attaches 
great importance to the area of e-commerce model of the 
new normal work, the establishment of the model for its 
unique economic characteristics have a better 
development, adjustment and directives imbalance 
phenomenon in the development of e-commerce, 
gradually improve the market under the new normal 
market economy the main body, to better service to the 
electronic commerce mode of the new normal. 
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Abstract: One belt, one road policy has brought about a 
significant increase in the frequency of trade between 
Zhejiang and Eastern Europe. With the analysis of 
bilateral trade efficiency and potential of Zhejiang and 
central and Eastern Europe, the bilateral trade pattern can 
be improved, and the data of sixteen countries in central 
and Eastern Europe and Zhejiang Province are analyzed. 
Through the perspective of development and forward-
looking thinking to look at and analyze the bilateral trade 
between Zhejiang and central and Eastern Europe, China 
can better predict the future development trend of import 
and export, and promote the stable and healthy 
development of bilateral trade. 
Key words: Zhejiang Province; Central and Eastern 
European countries; Bilateral trade; Trade potentialities 
 
1.INTRODUCTION 
One belt, one road to the sixteen countries in central and 
Eastern Europe, has a long history of trade in central and 
Eastern Europe. From the silk road which began in the 
Western Han Dynasty to the present two thousand years, 
Europe has an important influence on the development of 
foreign trade in China. As early as 2017, the EU was the 
largest trading partner of China through big data analysis. 
Silk Road Economic Belt and one belt, one road and the 
Silk Road Economic Belt, are the strategic trade in the 
total trade volume of nearly three hundred billion US 
dollars. At this stage, the overall trade efficiency of China 
and the central and Eastern Europe has increased by nearly 
four levels, and a new system of linkage, complementary 
and coordinated development has been gradually formed. 
2. THE CURRENT SITUATION OF BILATERAL 
TRADE BETWEEN ZHEJIANG AND CENTRAL AND 
EASTERN EUROPE 
China began bilateral trade cooperation with central and 
Eastern Europe in 1949. Poland, Serbia, Slovakia, Estonia, 
Croatia, Romania, Czech Republic, Bulgaria, Serbia, 
Montenegro, Macedonia, Bosnia and Herzegovina, 
Slovenia, Albania, Hungary, Lithuania and Latvia formed 
a 16 + 1 trading system, By the recent expansion of Greece, 
the member states have gradually formed a 17 + 1 trade 
cooperation model. In order to effectively promote the 
cooperation between China and central and Eastern 
Europe, China has gradually started to establish a new 
platform for cooperation and exchange, mainly focusing 
on channel expansion, field cooperation expansion and 
cooperation level division, covering tourism, industry, 
construction The education and cultural industries and 
agricultural light industries analyzed the big data in 2019 

when the 7th anniversary bilateral trade cooperation 
mechanism was established in the central and Eastern 
Europe, and concluded that the total trade volume grew by 
over two levels (see chart 1). The overall investment scale 
changed because of the Liberalization Strategy of our 
government, and then changed the trade structure between 
China and central and Eastern Europe, and gradually 
realized the trade deepening.  

 
Figure 1 Changes of bilateral trade surplus between 
central and Eastern Europe and China from 2002 to 2017 
At present, the trade between Zhejiang Province and 
central and Eastern European countries is frequent and 
interactive. Based on the analysis of Zhejiang Province's 
actual trade industry, the advantages and disadvantages of 
bilateral trade are integrated, and then the starting point of 
cooperation and the reasons for the growth of trade 
volume are summarized, A clear understanding of the 
trade potential between Zhejiang Province and central and 
Eastern Europe plays an important role in promoting and 
deepening bilateral trade between Zhejiang Province and 
central and Eastern Europe. 
Based on the analysis of the current trade between 
Zhejiang Province and central and Eastern European 
countries, it is found that the seven countries with high 
trade intensity are Hungary, Romania, Poland, Slovakia 
and Czech Republic and Poland, while the other ten 
central and Eastern European countries have poor trade 
intensity and linkage. However, with the delay of time, the 
complementarity of trade index gradually increases, With 
the support of some policies or systems, the development 
of overall trade has become more and more frequent. The 
main export products (as shown in Figure 2) are mainly 
mechanical transportation equipment, and also have a 
relatively high proportion in miscellaneous products. The 
potential and efficiency of bilateral trade between 
Zhejiang Province and central and Eastern European 
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countries need to be analyzed according to the actual 
situation and external environment. 

 
Figure 2 industrial distribution of export products of 
Zhejiang Province and central and Eastern European 
countries 
3. ANALYSIS OF TRADE LINKAGE AND 
INTENSITY BETWEEN ZHEJIANG AND CENTRAL 
AND EASTERN EUROPE 
Previously, big data and professional researchers analyzed 
the results of gravity model of bilateral trade between 
Zhejiang Province and central and Eastern Europe. The 
results showed that the GDP of Zhejiang Province and the 
trade production of seven major European Cooperative 
countries increased by 1%, In other words, the scale of the 
bilateral trade economic system and the GDP will have a 
direct impact on the bilateral trade volume. Through 
policy regulation and continuous expansion of bilateral 
trade scale, the trade linkage and intensity between 
Zhejiang Province and central and Eastern European 
countries will be improved, and with the growth of 
population, the market scale will increase, and the 
consumption power of consumer groups will increase, 
which will have a certain promotion and deepening effect 
on bilateral trade. 
4. ANALYSIS ON THE EFFICIENCY AND 
POTENTIAL OF BILATERAL TRADE BETWEEN 
ZHEJIANG AND CENTRAL AND EASTERN 
EUROPE 
Through the analysis of big data, we can find that the 
bilateral trade demand and trade volume between 
Zhejiang and central and Eastern Europe are directly 
related to GDP, population, bilateral trade scale and per 
capita GDP. With the increase of GDP and per capita GDP, 
it will lead to the large-scale construction of bilateral trade 
and the increase of population, However, it can be seen 
that there is still a big gap between Zhejiang Province and 
central and Eastern European countries in terms of trade 
frequency intensity and trade potential, which is mainly 
due to trade inefficiency, Trade inefficiency simply means 
that in the process of bilateral trade, there is a state of low 
efficiency caused by the unscientific and reasonable 
allocation of various resources within the organization. 
However, the lower the trade efficiency is, the greater the 
trade potential is. Just making timely adjustments in this 
regard will play a good role in the overall development of 
bilateral trade. 
The low degree of trade inefficiency in the process of 
bilateral trade is mainly due to the transaction cost of trade, 

and the high trade transaction cost leads to low trade 
efficiency. In view of this problem, it is necessary to make 
clear the main factors that affect the trade transaction cost 
and make adjustments to these factors, In terms of the 
current development of bilateral trade, the main trade 
transaction costs are due to the low degree of economic 
openness and the low level of infrastructure construction 
of bilateral trade. Compared with the economic openness 
of Western European countries, the economic openness of 
central and Eastern Europe is relatively backward and the 
overall economic freedom is low, Many countries are in a 
state of economic closure, which leads to the poor 
economic environment and trade base. This means that the 
infrastructure construction and trade system of most 
countries in central and Eastern Europe are not sound 
enough. For example, the degree of highway railway 
development and the trade frequency and trade efficiency 
of foreign trade market will have a serious impact on the 
overall bilateral trade. 
In view of the problems of low overall economic openness 
and low level of infrastructure construction in bilateral 
trade, the main measures are to regulate and control the 
economic openness and economic freedom of bilateral 
trade through the policy support of the government, 
gradually form a good external policy environment, and 
stimulate the overall trade market through certain support 
and system, We will actively carry out the construction of 
bilateral trade infrastructure, build a good bilateral trade 
platform and greatly improve the efficiency of bilateral 
trade. 
Zhejiang needs to analyze one belt, one road and the other, 
and analyze the economic and economic systems of 
central and Eastern European countries. It will also 
upgrade and transform its industrial structure with its own 
industrial advantages, constantly optimize the industrial 
structure of the export market, and enhance the core 
competitiveness of the international market by enhancing 
the linkage and cooperation of various industries, so as to 
reduce the cost and improve efficiency. Reduce the 
resistance of bilateral trade. 
5.CONCLUSION 
With the implementation of one belt, one road policy, we 
should constantly intensify our efforts to build trade 
infrastructures and integrate the service industry into the 
overall foreign trade and bilateral trade to enhance 
bilateral trade and economic development. Zhejiang has 
relatively high quality geographical and industrial 
advantages. We need to make good industrial analysis and 
market prospects to enhance the trade efficiency of central 
and Eastern European countries. 
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Abstract: On the eve of May 4th Youth Day this year, 
General Secretary Xi's speech during his inspection visit 
to China University of political science and law aroused 
my great resonance. General Secretary Xi taught us to 
know, guide and encourage young people. The future of 
China belongs to the youth, and so does the future of the 
nation. The contemporary youth should set up the ideal 
and belief of the same direction with the theme of this era, 
have the courage to bear the historical responsibility 
entrusted by this era, encourage themselves to study hard, 
and work hard, so as to bloom the light of youth and grow 
healthily and make progress in the passionate struggle. As 
a teacher who cultivates young intellectuals with faith, I 
talk about how to help students establish correct ideals and 
beliefs from my own point of view, so as to be 
inspirational, diligent and hard tempered. 
Key word: Young people are inspirational; Diligent and 
hardworking 
 
1. INSPIRATIONAL YOUTH, DETERMINED TO 
PURSUE DREAMS 
1.1 Aspiring youth should be inspirational. Ambition is 
the guiding light for us to inspire students; wisdom, 
stimulate their initiative and encourage them to strive 
forward. At that time, the most distinctive theme of the 
times in China was to realize the "two centenary" goals 
and the Chinese dream of the great rejuvenation of the 
Chinese nation. Our students; lofty ideals and beliefs 
should be closely related to the prosperity and 
development of the country, the progress of social 
civilization, and the happiness of the nation. They should 
put their aspirations in the pulse of the times and dance 
with them.Our students in all walks of life work for a 
prosperous, democratic, civilized and harmonious 
motherland. 
1.2 Young people with aspirations should judge their 
aspirations. Many students will ask, "teacher, I have such 
a big dream, but now I want to have a stable job, a 
harmonious family and a happy life."In fact, this is not the 
aspiration of our students?In the process of pursuing 
dreams, we should take every "small goal" in a down-to-
earth way. Dreams are not achieved overnight, but are 
interwoven by countless small dreams.We should teach 
students to distinguish big dream from small dream.We 

students should learn to set up a small dream as a stopover 
in the process of struggle, judge the situation, analyze 
students; own aspirations, refuel and supplement energy, 
and don;t let Yuanzhi become empty talk and joke. 
2. A DILIGENT YOUNG MAN IS NOT SURPRISED 
BY FLATTERY OR DISGRACE 
There is an old saying that "success depends on ambition, 
and industry depends on diligence". Only by setting up 
lofty aspirations can we succeed, and only by working 
hard can we make achievements.In the process of teaching 
students to study, we should not only teach them 
professional and rigorous knowledge, but also teach them 
a scientific and easy learning method - diligence! 
"Diligence" can be said from two aspects, one is to have a 
diligent learning attitude;Second, we should have diligent 
learning skills. 
2.1 Hardworking and simple learning attitude.Attitude 
decides everything. A good learning attitude is the basis 
of learning with patience and the cornerstone of facing up 
to one;s real level.We should teach students that they 
should have the spirit of an old ox in the process of study, 
and work hard and study hard in the process of study;Of 
course, laohuangniu does not just know how to work hard, 
but also has to look up and think.Just like when we walk, 
we can;t just walk with our head down, but forget to look 
up and identify the direction. Isn;t it the same with 
diligence?This is the hard-working learning skills: to 
know why to learn;How to learn to achieve the best 
results;How to deal with the risks and temptations in the 
learning process. 
Therefore, diligent learning is not only about hard work, 
down-to-earth, earnest and positive learning attitude;We 
should be diligent in thinking, flexible and changeable. 
We should always think about the learning process, 
methods and effects. 
2.2 Autonomous learning.Students; learning is not to 
accept knowledge passively, but to selectively recognize 
new things on the basis of existing cognitive structure, 
absorb and construct current new things and incorporate 
them into existing cognitive structure.This requires our 
teachers to strengthen students; autonomous learning 
ability in the process of imparting curriculum knowledge. 
We can design more interactive teaching links, provide 
more time and opportunities for students, and effectively 
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enhance students; learning initiative.Our students 
habitually believe that when they learn knowledge on 
campus, they are closely integrated with their work. 
However, when they really step into the society, they will 
find that it is very difficult to "apply what they have 
learned". More often, they need students to combine their 
own knowledge reserves, work closely with practice, and 
strengthen their learning ability.Especially in today;s 
changing era, students need to have a sense of autonomous 
learning, who has the ability to link knowledge and 
practice and apply it to practice, who is the best. 
2.3 Innovative learning.Innovative learning concept is not 
a learning concept that completely abandons the 
traditional teaching methods. "Innovation" refers to 
innovative spirit, innovative thinking, innovative methods 
and skills.Innovation requires students to be modest and 
prudent at all times, and adopt multiple ways to learn. 
Innovative ways and methods, such as internship, hands-
on experiment, on-site observation and so on, can improve 
students; innovation ability, and do not become slaves of 
textbooks and traditional teaching. 
Youth is the most golden period. We educators should try 
a variety of teaching methods to improve students; 
divergent thinking ability, their ability to explore new 
knowledge and their ability to innovate knowledge. 
3. HARDWORKING YOUTH, UNSWERVINGLY 
3.1 Know hard, fly together. Assiduousness is a national 
fine tradition that is generally weakened by contemporary 
youth. They are used to turning around the Internet and 
computers. As an excellent youth with thoughts and 
knowledge, they should stand up to the temptation of 
today;s science and technology society, put down their 
mobile phones, disconnect the Internet, turn off the TV, 
and calm down. They should have less playful thoughts 
and more awareness of finding out and filling in the gaps; 
Will be impetuous state of mind and social reality and 
learning status collision, work hard, hard first, can 
withstand loneliness, resist temptation, withstand 
suffering. 
3.2 Recognize life and work hard “College students 
should not be afraid of suffering, and suffering is not 
suffering. "This is Premier Wen Jiabao; s earnest 
instruction to the contemporary educated youth. Although 
with the progress of society and the improvement of 
people; s living conditions, our students no longer need to 
"steal light from the wall", we still need to learn the hard 
work spirit of "piercing the wall", and we can; t stop 
learning from the ancients. In the process of growth and 
struggle, young people will reap the joy of success, but 
also the waste of failure. However, when we face 
difficulties, adversity and pressure, we should not be 
defeated by a temporary failure. We should get up angrily, 
sum up the lessons of failure, correct ways and methods, 
and face the challenges and colorful life in the future with 
fuller enthusiasm. 
4. MODEST YOUTH, TOLERANCE IS GREATNESS 
Our students have been sheltered by all kinds of 
"protective umbrellas" since childhood, and often vent 
their arrogant, ignorant and unreasonable impetuous 
emotions.Modesty is a fine tradition of the Chinese nation. 

For young people, modesty should be understood from 
two aspects: one is to get along with others modestly; the 
other is to get along with others modestly; Second, humble 
self-awareness. 
4.1 Get along with others humbly 
Students are used to acquiring knowledge from books, but 
forget that life is a bigger stage and a more erudite tutor. 
We should teach students to discover true knowledge from 
life, to be kind to others, and to be good at communicating 
with others. We should be strict with ourselves, lenient to 
others, seek common ground while reserving differences, 
and improve together.Students should be modest in two 
aspects in their daily life. First, treat people sincerely. Do 
not flatter face to face, slander behind; Second, be good at 
understanding. Learn to judge the situation from the 
perspective of others, try to understand each other from 
their point of view, and be magnanimous with each other. 
4.2 Humble comprehensive ability of cognitive self 
Fully understanding the level of self ability is the premise 
of analyzing self development potential and improving 
self ability. Students talk about the improvement of the 
school, and over and over again, they focus on the 
improvement of textbooks. In addition to the improvement 
of students; knowledge reserve, the improvement of 
students; communicative ability, working ability and 
employment competitiveness are the direction of efforts. 
The improvement of students; comprehensive ability 
should start from five aspects: 1. Keep optimistic 
psychological quality and healthy physique to provide the 
necessary guarantee for the overall improvement of 
comprehensive ability;2. Taking career planning as the 
entry point, we should lay a solid foundation for 
improving ability;3. We should learn professional 
knowledge and reserve professional knowledge as soon as 
possible;4. More participation in practical activities to 
enhance the ability of organization, management, 
coordination, communication and other comprehensive 
qualities;5. Entering the society, absorbing social 
experience and improving their social adaptability; 
Xi emphasized: "the vast majority of young people are all 
a jade. When they want to do it, they often carve 
themselves out of the true, the good and the beautiful, 
constantly cultivate Gao Jie;s conduct and simple feelings, 
and strive to make themselves noble."In the process of 
carving beautiful jade, we teachers should judge the 
situation, be willing to contribute, be willing to be green 
leaves, and be proud of our students. 
Please believe that as long as we learn to be inspirational, 
diligent, hardworking and modest in the process of 
pursuing our dreams, arm our minds with rational thinking, 
arm ourselves with comprehensive ability, take study 
seriously, take life seriously and make up our mind to 
become talents, we will succeed. 
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Abstract: In recent years, our country attaches great 
importance to the training of innovative and 
entrepreneurial talents, and through the construction of 
virtual simulation curriculum system to effectively make 
up for the theory and practice of the problem of 
disconnection. Combined with the development of 
education work, this paper carries out a detailed analysis 
of the education status quo of innovation and 
entrepreneurship, carries out research on the reform of 
virtual simulation teaching with the demand of equipment 
manufacturing industry as the main line, and carries out 
an in-depth study on the construction of specific 
curriculum system, in order to improve the traditional 
education pattern and promote the continuous 
development of education reform. 
Keywords: Innovative and entrepreneurial talents; Virtual 
simulation course; Construction of Curriculum System 
 
INTRODUCTION 
Innovation is the source of scientific and technological 
progress, so for colleges and universities, it is very 
important to actively carry out the training of innovative 
and entrepreneurial talents, which also requires the 
construction of the curriculum system to be adaptable and 
scientific. Especially with the continuous development of 
information technology and abundant social resources, it 
is necessary to integrate educational resources well, grasp 
the development direction of talent training, and expand 
the effect of innovation and entrepreneurship education 
through the innovation of education model. 
2. STATUS QUO OF INNOVATION AND 
ENTREPRENEURSHIP EDUCATION 
As the country "public entrepreneurship, peoples 
innovation" in-depth development of college personnel 
training mode is also a certain change, at the same time, 
according to the survey, innovative entrepreneurship 
education present situation has the following 
characteristic: on the one hand, students have the 
consciousness of initiative innovation and 
entrepreneurship, but also put the action, but due to 
funding constraints and environmental factors such as 
challenges, the success rate is not high; On the other hand, 
the education platform has some shortcomings, the lack of 
a comprehensive entrepreneurial culture, the curriculum 
system is difficult to adapt to the new requirements of 
talent training [1]. 
3. VIRTUAL SIMULATION TEACHING RESEARCH 

Virtual simulation teaching refers to the simulation of all 
kinds of teaching conditions and environments with 
computer technology as the core, so as to enhance 
students' sense of experience and get rid of the limitation 
of time and space of traditional teaching. From the 
perspective of practical application effect, virtual 
simulation teaching has a good vivability, which has a 
significant effect on optimizing teaching resources and 
getting rid of the restriction of teaching conditions, which 
is embodied in the following three aspects: First, the 
degree of freedom is high. Under the virtual condition, 
many operations can be realized, and students' innovative 
thinking can be verified most directly. Secondly, the 
interaction is good. With the development of various kinds 
of simulation software and communication technology, 
the experience of simulation classroom has been greatly 
improved, with strong operability. Finally, high degree of 
imitation, can be separated from the details of teaching, so 
that students can more in-depth grasp of the relevant 
knowledge. 
CONSTRUCTION OF VIRTUAL SIMULATION 
COURSE SYSTEM BASED ON INNOVATION AND 
ENTREPRENEURIAL TALENT TRAINING 
4.1 Establish the concept of innovation and 
entrepreneurship education 
At the present stage, the focus of talent training mode has 
changed, and vocational education tends to be market-
oriented. In the process of carrying out education work, 
colleges and universities should do a good job in the 
transformation of consciousness, do a good job in their 
own education reform, and permeate the innovation and 
entrepreneurship idea into the whole process of talent 
training. At the same time, courses related to innovation 
and entrepreneurship should be added to specific teaching 
programs to build a high-quality and high-level teacher 
team, so as to promote the adjustment of the education 
system through the improvement of supporting systems, 
gradually introduce virtual simulation courses into 
teaching activities, and promote the improvement of 
students' core literacy [2]. 
4.2 Deepen the reform of teaching content and teaching 
mode 
In the development of talent training plans, curriculum 
arrangement is the main body of education and teaching 
work, all courses have a specific educational purpose and 
function, so we should take the choice of teaching content 
as the key control link. At present, for the cultivation of 



62  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

innovative and entrepreneurial talents, the core goal 
should be to improve students' ability to solve practical 
problems, so as to establish a basic guarantee for future 
career planning and entrepreneurial choice. In contrast, 
the traditional teaching from the content selection and 
methods are slightly single, difficult to adapt to the needs 
of the development of The Times, if not adjusted and 
improved, it is easy to lead to the emergence of weariness 
psychology, and then can not achieve the ideal teaching 
effect. In view of this, we should devote ourselves to the 
construction of virtual simulation curriculum system, and 
improve it from the following aspects: First, we should 
adjust the theoretical and practical curriculum system, 
appropriately increase professional practice courses and 
innovation and entrepreneurship courses, and improve the 
innovation ability of students. Secondly, the content of 
innovation and entrepreneurship should be strengthened 
with the demand of social talents as the guide. Finally, it 
is committed to the construction of a mixed teaching 
model, which takes the project process as the carrier and 
encourages students to make active innovation through 
cooperation. 
4.3 Reform the guarantee and evaluation system for 
innovation and entrepreneurship 
The construction of virtual simulation course system 
based on the cultivation of innovative and entrepreneurial 
talents must not be a mere formality. For example, some 
universities unilaterally measure the number of awards or 
the effect of course development as the result of 
innovative education, which is of no practical significance 
and may even result in the solidification of the education 
system. In order to properly solve the above problems, 
formative evaluation must be taken as the main model, and 
quantitative analysis should be done in this process to 
ensure the diversification of evaluation subjects. For 
example, for teaching administrators, their evaluation 
activities should not only focus on students' performance, 
but also take into account the formation of teachers and 
entrepreneurial concepts, so as to effectively supervise the 
teaching process and ensure the effective implementation 
and reasonable development of the innovation and 
entrepreneurship education system. 
4.4 "Double Tutor" teaching team construction 
As the name suggests, "dual tutor" refers to the 
cooperative teaching between the teachers in school and 
the elites outside school. For most colleges and 
universities, the composition of the tutors is limited to the 
team of teachers within the school. Although the theory is 
strong, they lack certain practical ability, which cannot 
directly affect the formation of students' innovative ideas, 
and systematic innovation and entrepreneurship training is 
difficult to be effectively carried out. Virtual simulation 
for the equipment manufacturing industry (VR) for the 
construction of curriculum system and improvement of 
possible "double tutors" system, it not only breaks through 
the teaching time and space constraints, direct access to 
relevant theoretical knowledge and practical process, but 
also from the perspective of enterprise, deep grasp the 
technical essentials and entrepreneurial ideas, It has a 
significant effect on students' management thinking and 

operation mode. 
4.5 Build a virtual simulation experimental teaching 
platform for innovation and entrepreneurship 
The construction of virtual simulation experimental 
teaching platform for innovation and entrepreneurship 
mainly includes the following aspects: First, supplement 
virtual simulation teaching resources, fully integrate 
training resources through school-enterprise cooperation, 
school-school alliance and other measures based on 
professional characteristics, and do a good job in the 
transformation of information resources. Second, to 
establish and improve the teaching management system, 
to provide necessary services for the development of 
teaching work, to ensure the advanced nature of teaching 
evaluation. Such as the use of information technology to 
implement classroom management. Third, we should 
build a first-class teaching team, promote development 
with ideas and practice with scientific research, and strive 
to improve the effectiveness of simulation teaching 
through rich practical teaching experience. Fourth, based 
on the current national public training center of computer 
simulation -- Computer Simulation Research and 
Development Center of Guangzhou Vocational College of 
Engineering Technology, it adopts the integration of 
production and education in hierarchical management, 
and helps students to get all-round technical improvement 
in the real project development in the form of 
apprenticeship. Fifth, optimize the teaching model. The 
simulation curriculum system should develop towards a 
multi-level and thematic trend. On the one hand, it should 
expand the teaching influence; on the other hand, it should 
dig deeply into the special content. In combination with 
the demand of the equipment manufacturing industry, it 
should create a certain space for students to think 
independently, and then promote the formation of 
innovation consciousness through the analysis of specific 
problems. 
CONCLUSION 
based on virtual simulation of creative talents training 
course system construction, has been the transformation 
of education consciousness, then for equipment 
manufacturing industry as the main line to establish 
scientific and perfect virtual simulation (VR) system, 
based on actual project work inspire the confidence of the 
students' initiative, self-employment. In addition, the 
focus of school education should be adjusted to introduce 
the needs of the equipment manufacturing industry in a 
deep level in the course teaching process, so as to provide 
guarantee for the improvement of students' innovation and 
entrepreneurship and professional technology level. 
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Abstract: With the rapid development of science and 
technology in our country, computer technology has also 
made progress in the field of information. Computer 
software data interface also plays an important role in the 
application of computer software, it is the bridge of 
communication between software and software, computer 
technology to obtain long-term development, software 
data interface will be the primary direction of 
development. This paper will briefly analyze the 
application, problems and development trend of computer 
software data interface, and give corresponding 
suggestions. 
Key words: Computer; Software; Data interface; 
Application 
 
1.INTRODUCTION 
Under the background of the rapid development of 
information technology, the development of computer 
technology in the field of information is also very rapid. 
At the same time, with more and more functions of the 
computer, so the computer software is also widely used, 
computer software is used in various fields at the same 
time, but also accompanied by some problems. Among 
them, the common problem is the mutual incompatibility 
and conflict between software. In the process of computer 
software being used again, if the data interface of 
computer software is not used correctly, it is easy to lead 
to the loss of data information or conflict with other 
software. Although computer software developers have 
worked hard to avoid such problems and bring about a 
better experience for users. However, due to the different 
needs of users and the different functions of the software, 
there will often be function mismatch, and there is no way 
to achieve mutual compatibility, resulting in conflicts, 
which brings risks to the computer. 
2.OVERVIEW OF DATA INTERFACE OF 
COMPUTER SOFTWARE 
Introduction to computer data interface 
Computer software data interface is used for software and 
computer or software and software between the mutual 
transmission and communication of the bridge, mainly 
refers to the requirements of users and developers to 
develop the corresponding software, and from the basis to 
ensure the security of user data. It is very important for 
users to guarantee the data security of users. Due to the 
variety of software functions and the diverse needs of 
users, users should make reasonable choices in terms of 
selection to avoid the problem of software conflicts [1]. 
According to actual condition, the computer software data 
interface is mainly used to corresponding to the relative 
interface functions, in use process, people must to 

standardized operation of computer software interface, 
realize the communication between computer and 
software, through data interface cohesion, can achieve 
better people when using computer software operations, 
In order to meet the development needs of the computer 
software industry. 
Economy of computer software 
In the research and development of computer technology, 
the development of computer software system should be 
the best. Because the development of software system can 
better reflect the value of the computer system, and the 
data information in the computer system is relatively 
robust, the needs of users are mainly reflected in the 
smooth and safe operation of the system functions. 
Brief description of relevant data interface 
Generally speaking, the data interface of computer 
software can be divided into three categories: internal 
interface, interface design and external interface. The 
following is a brief analysis of the three interfaces. 
Internal interface is mainly used for the transmission of 
information data, internal interface contains a variety of 
data information, such as entry information, error 
information, transmission information and so on. External 
interface is mainly used for hardware transmission 
interface, which can directly connect software with 
computer or software with software. Because users have 
different requirements for different software, developers 
have developed various forms of external interface 
according to user requirements when developing external 
interface. Interface design is usually used in software 
development. In system design, it is necessary to divide 
the major plates, and the connections between plates need 
to be connected by data interfaces. 
3. PROBLEMS EXISTING IN DATA INTERFACE OF 
COMPUTER SOFTWARE 
At present, there are still many problems in the design of 
computer data interface. For example, the design of 
computer software is not standard, the development of 
interface mode is not reasonable, and the lack of relevant 
professional technical personnel. 
3.1 Data interface design of computer software is not 
standardized 
With the advent of the information age, computer 
technology has also been rapidly developed, but according 
to the actual situation, the development of computer 
software data interface has a considerable part of the 
design is not standard, so far there is no a clear regulation 
standard. Make the computer software data interface 
developers in the development and design of the difficulty 
greatly increased, resulting in a greatly reduced user 
experience. The non-standard data interface of computer 
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software is mainly reflected in the development and 
design of developers, because there is no clear standard, 
and suppliers often put forward the corresponding 
problems, and there is no clear standard in terms of 
interests, which leads to different software and different 
data interface have no corresponding standard form. The 
non-standard design of data interface of computer 
software has become a common problem in the whole 
computer software development industry, which brings 
extremely bad influence on the development of computer 
technology and user experience, and also causes obstacles 
to the normal and safe operation of software. 
3.2 The development of interface mode is unreasonable 
In the process of computer software development, 
computer software data interface design unreasonable 
problems in the process of design, and computer software 
data interface is not reasonable design will bring great 
harm for the user, one is for use in the user at the same 
time can cause potential safety hazard to computer data 
information, the second is on for the specific operation. In 
the actual research, developers should put the user 
experience in the first place, give full consideration to the 
use of users and the security of data in the computer, and 
make full improvement and innovation on the data 
interface of the original computer software [2]. If the 
design of the computer data interface is not reasonable, the 
data in transmission will be leaked in the process of 
mutual transmission between the software and the 
computer. In serious cases, the phenomenon of data loss 
will also occur. Therefore, when designing the data 
interface, designers should fully consider the security and 
stability of the computer software data interface, design a 
reasonable and feasible interface mode, and fully 
guarantee the security of the computer data. 
3.3 Lack of relevant technical personnel 
The sustainable development of an industry can not be 
achieved without the injection of fresh blood, so is the 
computer industry, especially the lack of relevant 
computing talents, the demand for talents greatly exceeds 
that of other industries. At present, China's computer 

industry in the software data interface technology is 
relatively scarce, the main reason is that China's computer 
data interface development started late, but the future 
development prospects are still relatively broad. At 
present, many higher vocational colleges have set up 
relative computer majors, and students' voice is relatively 
high [3]. Although the computer industry is now a hot 
industry, there are relatively few majors targeting at data 
interface, and not many students have in-depth 
understanding of it, which has greatly affected the 
development of computer software data interface and 
greatly reduced the potential of talent exploration in this 
industry. Therefore, each university in our country should 
increase the training of software data interface talents in 
the computer specialty, so as to pave the way for the future 
development of computer software data interface. 
4.THE CONCLUSION 
Because our country computer software data interface in 
an embarrassing situation, in order to improve the user's 
comfort requirements on the user experience, computer 
software data interface should make a relatively perfect 
standards, strengthen the development dynamics, provide 
a broader space for future development, the development 
of computer data interface, will directly promote the 
communication between the computer technology and 
industry, For our country later computer development to 
lay a good foundation. 
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Abstract: Along with the advance of society in our country 
gradually realized that science and technology innovation 
is the first productive force, so the scientific and 
technological innovation and continuous increase in 
importance in the development of society, as the source of 
social talents cultivation in higher vocational colleges is 
the main power in the innovative talent training, the 
direction of cultivating talents in higher vocational 
colleges need to keep follow up the progress to meet the 
market demand and the social requirements, To 
continuously improve the construction of scientific and 
technological innovation team in order to better serve the 
society, the current situation of China's logistics industry 
is grim, so it is necessary to conduct the evaluation of the 
growth of vocational colleges' logistics scientific and 
technological innovation team to strengthen the 
development and construction of logistics scientific and 
technological innovation team. 
Key words: Higher vocational colleges; Logistics science 
and technology innovation team; Growth evaluation 
 
1. INTRODUCTION 
Along with the development of the era of logistics has 
been directly related to the national production and 
national economy, but at this stage in the field of logistics 
development in our country has entered the stage 
bottlenecks and saturated need according to the analysis 
of existing problems at present stage, higher vocational 
colleges need growth evaluation on the construction of 
logistics science and technology innovation team and to 
improve the overall development, and enhance team's 
cohesion and creativity. 
2. ANALYSIS OF LOGISTICS SCIENCE AND 
TECHNOLOGY INNOVATION TEAM IN 
VOCATIONAL COLLEGES AT THE PRESENT 
STAGE 
At present, higher vocational colleges have strong 
restrictions on the construction of logistics scientific and 
technological innovation team. In many cases, some 
implicit and subjective factors restrict the growth of the 
team. It can be clearly found that the cohesion and 
innovation ability of the team are very important in the 
construction of logistics scientific and technological 
innovation team. Logistics science and technology 
innovation team want to grow up want to develop must 
constantly improve its innovation ability and scientific 
research ability, to the whole team integrating various 
resources and hierarchical analysis, directional 
quantitative analysis was carried out on the team as a 

whole, for the development of logistics science and 
technology innovation team and the periodic process 
optimization and quality improvement, In the construction 
of logistics science and technology innovation team in the 
need to improve growth and structural system of multi-
level multidisciplinary weight calculation in the process 
of growth, through the analysis of the data to calculate 
these areas important degree, was carried out on the field 
and the level of subjective and objective comprehensive 
evaluation, in view of the logistics science and technology 
innovation team growth limit element analysis and the 
growth of the solution to ensure the healthy and stable 
team. 
3. PROBLEMS EXISTING IN THE DEVELOPMENT 
PROCESS OF LOGISTICS SCIENCE AND 
TECHNOLOGY INNOVATION TEAM IN 
VOCATIONAL COLLEGES 
3.1 The members of the logistics science and technology 
innovation team have different professional levels 
Use forward-looking vision and developmental thinking 
to analyze the future social talents, innovative talents of 
science and technology is a major talent gap in the future, 
but at this stage represent the core competitiveness of 
higher vocational colleges, science and technology 
innovation in higher vocational colleges of science and 
technology innovation level is decided by the colleges and 
universities teaching personnel professional level, the 
higher vocational college teachers is relatively weak in our 
country at present stage, In many cases, both academic 
and practical talents in higher vocational colleges are 
unable to take on several jobs and devote too much energy 
to the construction of logistics science and technology 
innovation team. This situation will gradually form a 
vicious circle to discourage the enthusiasm of other 
scientific research teachers and students. 
3.2 Fields and groups in which the logistics technology 
innovation team lacks distinctive advantages 
Logistics science and technology innovation team needs 
to have breakthrough from teachers team construction, 
need to constantly optimizing course system and teaching 
methods and different disciplines in the field of 
professional direction, will integrate the limited resources 
of logistics development, science and technology 
innovation team building for directivity but higher 
vocational colleges at present stage in the process of 
logistics science and technology innovation team is too 
single, Without the combination of the surrounding 
industries of logistics to innovate and optimize the team, 
the logistics scientific and technological innovation team 
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lacks the fields and groups with distinctive advantages. 
This single mode will have serious restrictions on the 
growth and development of the logistics scientific and 
technological innovation team. 
3.3 The collaborative innovation ability of logistics 
science and technology innovation team needs to be 
strengthened 
The collaboration ability of logistics science and 
technology innovation team helps to integrate limited 
resources to improve its own development level, and can 
effectively connect with social demand and social actual 
request for payment. However, due to the long-term use 
of the traditional training mode of logistics science and 
technology innovation team, the attention to team 
collaboration ability is often low. Frontline teachers and 
many enterprises due to long-term in different work 
environment and job lead to lack of identity with each 
other cooperation ability is bad, a lot of senior technical 
personnel lack of cooperation ability and experience also 
stays in the level of study alone, a lower overall logistics 
science and technology innovation team stability is caused 
a lot of wasted resources poor overall efficiency of 
scientific research. 
3.4 The management system of logistics science and 
technology innovation team is not perfect 
Logistics science and technology innovation team wants 
to develop growth needs to perfect management system 
and system, through the management system for a lot of 
team behavior constraints that can raise a lot of scientific 
research of controllable, but the present evaluation system 
and management system is not perfect, a lot of external or 
a line of enterprise part-time workers enthusiasm initiative 
is poorer, Therefore, it is necessary to perfect the 
management system of the logistics science and 
technology innovation team to ensure that the scientific 
research behavior of the logistics science and technology 
innovation team is under a certain framework. 
4. RELEVANT MEASURES FOR THE GROWTH OF 
LOGISTICS SCIENCE AND TECHNOLOGY 
INNOVATION TEAM IN VOCATIONAL COLLEGES 
4.1 Improve the cohesion of logistics science and 
technology innovation team 
Logistics science and technology innovation team's 
construction and the growth of the demand is higher, the 
cohesion fragmented not crafted to realize the scientific 
and technological innovation, constantly optimize the 
logistics science and technology innovation team 
cohesion avoid individualism, through social activities 
and scientific research cooperation constantly break-in, 
gradual implementation team thinking upon completion of 
team building and to achieve personal development. 
4.2 Build team culture 
An enterprise has a corporate culture, and a team should 
also have a team culture. The team culture should be 
constantly deepened to ensure the activity and vitality of 
the whole team. By imperceptibly influencing the whole 
logistics science and technology innovation team to 
constantly learn from each other and create a high-quality 
team atmosphere, the creativity of the team can be 
effectively enhanced. The construction of team culture can 

enhance the tacit understanding and cooperation among 
team members and guide each other to realize the 
scientific research purpose. 
4.3 Optimize the personnel collocation and talent structure 
of the logistics science and technology innovation team, 
and establish a scientific academic echelon 
Logistics science and technology innovation team need 
according to the team personnel structure were analyzed, 
and the different personnel's work ability and research 
potential is analyzed, then the implementation team 
personnel structure optimization, to ensure scientific 
collocation of talent structure, talent proportion in the 
need for a certain regulation, avoid field blank and the 
phenomena of talent, In the logistics science and 
technology innovation team growing up gradually in 
expanding channels will be high quality talents in logistics 
science and technology innovation team, gradually 
expand the scale of the team and achieve academic 
echelon construction, actively explore team advantage and 
characteristic direction, gradually formed the scientific 
research key projects to ensure the growth of the logistics 
science and technology innovation team and the 
innovation ability. 
4.4 Improve the management system and system of 
logistics science and technology innovation team 
Higher vocational colleges logistics science and 
technology innovation team management department 
needs the team personal assessment and testing, 
competition mechanism are established within the 
logistics science and technology innovation team and 
strictly formulated the corresponding institutional system, 
make unified standards of all links work, and gradually 
develop logistics standard of science and technology 
innovation team and join the standard, Follow-up dynamic 
management is carried out for the whole process of 
innovation core and direction, and strict assessment is 
carried out, and the assessment data is used as the standard 
basis for later investment. 
5. CONCLUSION 
Innovation is the foundation of human development, is the 
driving force for the development of the national science 
and technology, combining science and technology 
innovation constantly improve innovation ability is the 
direction of future development in higher vocational 
colleges, higher vocational colleges logistics science and 
technology innovation team during the build process in the 
need to establish a perfect evaluation standard and system, 
positive analysis of limiting factor to the growth of the 
logistics science and technology innovation team and 
analysis to solve, Ensure the healthy and stable growth of 
logistics science and technology innovation team. 
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Abstract: Under the new situation, in the national strategy 
of "mass entrepreneurship and innovation", it is necessary 
to comprehensively improve the quality of education, 
promote economic transformation and upgrading, and 
strengthen the innovation and entrepreneurship practice of 
college students. The way of innovation and 
entrepreneurship association can effectively integrate the 
foundation, stimulate students' innovation and 
entrepreneurship consciousness, and achieve the assisting 
duty of "preaching" and "teaching". Based on interest, 
relying on major, improve practicality. Therefore, this 
paper first puts forward the main content that needs to be 
explored, and then, according to the current shape, 
specifically constructs the innovation and 
entrepreneurship path of professional associations. 
Key words: Integration of industry and education; Higher 
vocational major; Community Innovation and 
Entrepreneurship 
 
1. PROBLEM PRESENTATION 
With the continuous development and extension of 
economic globalization, the industrial structure has 
undergone obvious changes. The implementation of the 
innovation-driven development strategy has promoted the 
promotion and implementation of mass entrepreneurship 
and innovation. In the process of cultivating the 
innovative and entrepreneurial ability of vocational 
college students, professional associations can gather 
innovative and entrepreneurial talent resources, have a 
practice platform and obtain capital services. According to 
the characteristics of openness and spontaneity, 
professional associations should find common interests 
and hobbies, create a good atmosphere for innovation and 
entrepreneurship, and stimulate students' awareness of 
innovation and entrepreneurship [1]. In the strong 
inclusiveness, cultivate the campus innovation and 
entrepreneurship culture, form a sustainable relay 
mechanism. However, in the process of practice, the 
management of the community is weak and the 
development is slow. The school support is limited, the 
security is insufficient; The operating conditions are 
different and the results are poor; Talent training lag, low 
scale efficiency. In view of this, how will higher 
vocational majors make use of the advantages of the 
integration of industry and education to promote the 
development of innovation and entrepreneurship of 
associations? Under the current situation, many scholars 

need to explore the main issues and content. 
INNOVATION AND ENTREPRENEURSHIP 
DEVELOPMENT PATH OF PROFESSIONAL 
ASSOCIATIONS IN HIGHER VOCATIONAL 
COLLEGES UNDER THE INTEGRATION OF 
INDUSTRY AND EDUCATION 
2.1 The management mode is "enterprise-oriented" and 
the school-enterprise dual tutorial system is promoted 
On the basis of the integration of industry and education, 
the innovative and entrepreneurial development of 
professional associations in higher vocational colleges 
also needs to conform to the development trend of The 
Times, pay attention to resource integration, lay a solid 
foundation, cooperate with departments, share resources, 
graft industry resources, actively promote and promote, 
and increase support. Equipped with professional tutors, 
provide financial support, provide site support. For 
universities and enterprises, they are two different 
concepts, and educational resources and educational 
environments are different. Therefore, it is necessary to 
deepen the innovation and entrepreneurship community 
reform in the deep connotation interpretation. In the 
demand of school-enterprise cooperation, we should 
strengthen the connection, build the connection of 
entrepreneurship platform project construction, and 
expand the publicity of associations. Combined with their 
own situation, hire entrepreneurs, corporate executives 
and other enterprises in the implementation of guidance, 
make up for the industry enterprises lack of experience, 
extend the employment channels. On the basis of the 
professional association of innovation and 
entrepreneurship, the width of the channel is extended to 
help students realize the plan of entrepreneurship. 
According to the management mode of the enterprise, the 
system should be improved, the evaluation mechanism 
among the school, the enterprise and the students should 
be established, and the talent cultivation should be 
optimized based on the actual situation [2]. In terms of the 
performance appraisal system, we should encourage 
everyone to keep moving forward, set up guidance, solve 
the long-term problem of member growth, and lay a good 
foundation for future practice and development. 
2.2 The "socialization" of the management of professional 
associations promotes the integration of production and 
innovation 
From the present form, it is necessary to enhance the 
effectiveness of entrepreneurial projects on the basis of the 
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management of professional associations. At this point, 
whether it is students' learning achievements, or future 
innovation and entrepreneurship, will eventually be 
handed over to the big family of society, come to 
experience. On the basis of the integration of industry and 
education, we set up open club members, maintain the 
integration of surrounding resources, and complete the 
innovation and integration of human resources. Combine 
the knowledge and experience of enterprises with the idea 
of entrepreneurship to promote the formation of social 
channel network. In addition, successful people from 
schools or industries should be encouraged to come to 
schools for guidance on a regular basis, and access to 
cutting-edge information should be increased to promote 
the incubation of entrepreneurial projects. Secondly, a 
professional publicity team should be established to 
ensure the diversification of information publicity. For 
example, Zhihu, Douyin, WeChat, Weibo, etc., can be 
regularly transmitted, and feedback opinions should be 
accepted to establish the project brand. Finally, it is 
necessary to integrate the innovation of professional 
societies with the cooperation of enterprises in society. Let 
the enterprise to their own values to analyze the risk, the 
maximum to adapt to the market. In this way, professional 
associations of innovation and entrepreneurship in higher 
vocational colleges also need to maintain the combination 
of themselves and internship positions, open up more 
employment channels for future development, extend the 
market, and play a positive role and value. 
2.3 "Diversification" of logistics support to promote the 
sustainable development of professional associations 
At this time, it is necessary to maintain the integration of 
production and verification on the basis of the government, 
enterprises and professional associations, so as to maintain 
the development and construction of socialist 
modernization. In terms of teaching, it is necessary to 
allocate teachers' teaching tasks reasonably and strengthen 
the effective management of professional associations. 
For teachers, we can see the real enterprise name to 
exercise, and finally maximize the establishment of 
excellent enterprise talent flexible policy, increase the 
transformation of results. It not only promotes the benign 
transformation of students, but also, to a great extent, 
obtains diversified support. In terms of entrepreneurial 
capital raising, it is necessary to integrate the management 
of funds with the management of the school, and maintain 
the guarantee of school preparation, state support and 
enterprise cooperation. Carry out brand promotion to 
enhance its sustainable influence [3]. 
2.4 "Scaling" of talent cultivation to improve training 
efficiency 
Nowadays, vocational schools need to combine their own 
actual needs, analyze the application skills of professional 
positions, and understand the process of enterprise product 
manufacturing, in order to meet the needs of the market. 
From the beginning of entrepreneurship enlightenment to 
business plan and business practice, courses such as 
foundation of entrepreneurship are established at different 
levels, with regular centralized training and irregular 

online sharing. You can also invite some excellent people 
to come and guide and explore. Let students feel the real 
benefits of entrepreneurial project practice in real cases. 
At the same time, it is also necessary to increase the 
construction of diversified evaluation and assessment, 
actively participate in various related competitions, and 
reasonably implement personnel deployment. Only when 
students have a real experience of learning, can they 
develop to a higher level on the basis of the original, and 
improve the corresponding innovation consciousness and 
innovation ability. To meet the needs of high-quality 
talent training, to meet the needs of local development, to 
meet the needs of future employment development of 
students. Establish a broad spectrum of educational goals, 
vigorously integrate all kinds of educational resources, 
comprehensively change the model of professional 
associations, create a good atmosphere of innovation and 
entrepreneurship, and attract younger teachers and 
younger sisters to participate in it, dare to take risks and 
dare to accept failure [4]. 
3.CONCLUSION 
With the progress of society, professional associations in 
higher vocational colleges need to adhere to the main 
ideas of the scientific development concept, use the 
advantages of production, teaching and research, 
construct the teaching construction of management, 
service and production integration, or activate the current 
atmosphere, to create a different cultural environment. 
Organize community activities based on common 
interests and hobbies to encourage people around to come 
to innovate and start businesses. With the participation of 
multiple subjects such as schools, government and 
enterprises, we can build a platform to improve education 
projects, enhance our professional quality, reflect the 
positive role and value, and form a good cycle. 
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Abstract: Higher vocational education cultivates 
technical skills talents and skills competitions provide 
students with a platform to show what they have 
learned. At the same time, vocational colleges 
technical skills competitions have the ability to display 
the teaching achievements of colleges, expand social 
influence, and motivate teachers to grow up. Such 
functions have an important contribution to the 
improvement of students' technical skills, and can also 
provide a basis for the revision of talent training 
programs. By adjusting the curriculum setting and 
optimizing the curriculum structure, the close 
integration of professional courses and skill 
competitions can be promoted. Practice has proved 
that by participating in various skill competitions at all 
levels, it is possible to solve the urgently needed 
requirements of enterprises to analyze and solve 
problems for graduates who have gone out of school, 
and realize the precise connection between the 
learning of practical technical skills of higher 
vocational students and the ability of the company's 
job requirements. The efficiency and practicability of 
the training of technical skills talents. 
Keywords: student skill competition; echelon 
construction; vocational students; long-term 
mechanism; path 
 
0. INTRODUCTION 
In March of 2019, the Ministry of Education and the 
Ministry of Finance issued the "Opinions on the 
Implementation of the Plan for High-level Higher 
Vocational Schools and Professional Construction 
with Chinese Characteristics" (hereinafter referred to 
as the "Double High Plan"), which stated that "on the 
basis of comprehensively improving quality, focus on 
training The key to the implementation of this task lies 
in the correct guidance of scientific and perfect talent 
training programs. This has pointed out a new 
direction and put forward new requirements for the 
reconstruction of the talent training program of higher 
vocational colleges. Higher vocational colleges should 
optimize the talent training program based on the 
policy intent of the "Double High Plan" and the 

specific requirements of the "Guiding Opinions", and 
promote the development of higher vocational 
education in the new era to a higher level and more 
distinctive direction. 
The Vocational Skills Competition is an important 
platform for vocational colleges to display their 
teaching results, as well as a platform for teachers and 
students of vocational colleges to show their talents, 
and play a role in promoting the reform, development 
and innovation of professional construction in 
vocational colleges. The holding and participation of 
the skills competition can effectively promote the 
construction of modern apprenticeship, the reform of 
talent training mode, the construction of teaching staff, 
the shaping of the spirit of craftsmanship between 
teachers and students, the improvement of teaching 
conditions in higher vocational colleges, the 
enrichment of teaching resources, and the construction 
of vocational education. Direction and reform have 
played a positive role in promoting. The Ministry of 
Education of the People's Republic of China has 
promoted the vocational skills competition to a whole 
new level. Higher vocational colleges are paying more 
and more attention to skill competitions, but there are 
also problems of insufficient understanding and lack 
of experience in the meaning of skill competitions. 
1 HIGHER VOCATIONAL SKILLS 
COMPETITION URGENTLY NEEDS REFORM 
CONTENT 
(1) The talent training process is not "practical" 
Practicality is the distinctive feature of vocational 
education, and it is also the inevitable demand and 
differentiated advantage of the development of higher 
vocational education. The purpose of vocational 
education itself serving the social economy and the 
employment-oriented occupational characteristics 
determine the important position of "practicality" in 
talent training. Practical teaching is an important link 
to achieve the goal of talent training. The "Guiding 
Opinions" stipulates that "practicality" In principle, 
teaching hours account for more than 50% of the total 
hours", which is a further strengthening of the practice 
links of higher vocational education. In the process of 
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talent training, higher vocational colleges must 
scientifically select practical teaching content for 
students, create real teaching practice scenarios, and 
provide opportunities to participate in corporate 
practice, so as to cultivate and improve students' 
practical ability, job adaptability and comprehensive 
ability Professionalism. 
(2) Teachers' practical ability and lack of technical 
skills 
Teachers lack practical ability. The teachers in most 
vocational colleges are undergraduates, graduate 
students, and some even doctoral students. They skip 
the stage of engineering practice training in the 
enterprise. The theory lacks experience in practice and 
professionalism. The practical ability is generally 
insufficient or lacking. The ability to solve practical 
problems in related industries and enterprises needs to 
be further improved, and the teaching content and 
methods basically continue the traditional education 
mode of "focusing on theory and neglecting practice". 
It is difficult to integrate the technical knowledge 
points and key points of enterprise cases. Technology 
is integrated into classroom teaching, and learning 
content and business requirements are difficult to 
match. 
(3) The formation of skill competition echelon is not 
scientific enough 
At present, most of the competition and training teams 
of higher vocational schools have not formed a 
systematic echelon construction. Most of them are 
mainly juniors who are temporarily drawn to form 
teams. Often students in the third year of university 
have developed loose learning habits, and their 
training attitude is very negative. They can't afford a 
high-intensity training program. They are not 
motivated to participate in the competition. There are 
even instructors who ask students to train. Such a 
temporary preparation method of setting up a grass 
team is the root cause of poor training quality and 
long-term failure to obtain excellent competition 
results. 
In order to change the status quo, research and 
exploration starts from freshmen, from the basics, 
meticulously selects, establishes a competition reserve 
talent echelon, formulates scientific training plans, 
cultivates students' hard-working will and quality, 
cultivates students' professional spirit of excellence, 
and cultivates students' courage to fight A sense of 
competition to win. Echelon construction is the only 
way to achieve outstanding results in the competition. 
Echelon construction can identify talents with strong 
hands-on ability early, can use time outside the 
teaching plan for skills training, can achieve a benign 
training model with the old and new, can continuously 
improve training methods and enrich training topics, 
and can provide manufacturing, electromechanical 
The integrated competition project cultivates the 
embryos of outstanding contestants with clear 

participation goals, correct training attitudes, and solid 
basic skills. 
2 GROUP CLASS FORMAT AND SELECTION 
METHOD 
2.1. Group class form 
This class selects students from various majors of the 
School of Mechanical and Electrical Engineering in 
the form of a virtual class, and uses late self-study and 
holidays to complete the courses arranged in the 
teaching schedule, which does not affect the normal 
teaching of the administrative class of the students. 
The class assigns a special person to serve as the head 
teacher, responsible for student attendance and 
supervision of the implementation of the teaching plan. 
2.2. Selection method 
The students in this class are selected from the 
freshmen who are newly enrolled. Priority is given to 
students who have won competitions and have 
experience in competitions, as well as students with 
strong hands-on ability. Voluntary registration and 
teacher recommendation are the main ways, two-way 
selection. 
2.3. Class size 
The class size is already 20 people, and the maximum 
is no more than 25 people. By adopting a phased 
elimination mechanism, the eliminated students return 
to the original class, and the credits studied in the class 
are recognized; the students who voluntarily withdraw 
without completing the teaching plan will cancel the 
credits obtained in the class. 
3 IMPLEMENTATION DESIGN AND 
EXPLORATION OF THE COMPETITION PLAN 
3.1 Strengthen skill training and design training 
content 
Skills competitions at all levels and various types, 
especially student skill competitions with wide-
ranging influence, reflect the latest requirements and 
standards of the occupational field corresponding to 
the competitions, reflect the trend and direction of the 
upgrading and development of related industries and 
industries, and represent the profession The most 
advanced operating norms, procedures and methods of 
post work should become the key content of daily 
teaching in higher vocational colleges. From the 
perspective of preparation for the competition, higher 
vocational colleges should combine professional 
teaching with professional standards when 
formulating curriculum standards, and reflect the latest 
professional standards and technical specifications, 
procedures and methods in teaching. This is the 
competition. Requirements are also the requirements 
of the society for professionals. In general, only by 
doing a solidly integrated teaching of theory and 
practice, can we get good results in various student 
skill competitions at all levels. 
3.2 Design of training time 
Table.1 Teaching schedule 

Serial 
numbe
r 

Class 
time Class period Class 

hours 

Weekly 
class 
hours 
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(H/day
) 

(H/week
) 

1 

Sunday 
to 

Thursda
y 

18:00~20:30 2 10 

2 Saturday 08:30~11:30\13:00~17:00 7 7 
3 Total class hours per week  17 

3.3 Teaching schedule 

Table .2 Teaching schedule 

Serial 
number Course Title 

Class hours 

credit 

Courses are arranged by 
semester 

Total 
theoretical 

reality 
 

Practice one 
(14) 

two 
(18) 

three 
(18) 

four 
(18) 

1 Fitter technology 56 56 0 4 4    
2 Mechanical foundation 56 56 0 4 4    
3 Fitter skills training 126 0 126 8 9    
4 Turning Technology 56 56 0 4  4   
5 metallic material 56 56 0 4  4   
6 Turner skills training 126 0 126 8  9   
7 CAD\CAM software application 60 20 40 4   4  
8 CNC turning of mechanical parts 117 27 90 8   13  
9 CNC milling of mechanical parts 117 27 90 8   13  

10 Electrician basic skills training 40 10 30 3    4 
11 PLC technology application 60 20 40 4    4 

12 Design and production of mechanical 
and electrical products 162 32 130 11    9 

13 Total 1032 360 672 70     

4 SUGGESTIONS AND DISCUSSIONS ON BASIC 
CONDITIONS FOR RUNNING A SCHOOL AND 
TEACHING 
In order to better play the important role of the skill 
competition, a college-level competition leadership 
group was established with the dean as the team leader, 
the deputy dean in charge of teaching as the deputy 
team leader, and the professional leaders as members 
to ensure the smooth preparation and implementation 
of the competition. . 
4.1. Professional teaching team 
(I) Requirements for full-time teachers 
(1) Have a bachelor degree or above in a mechanical 
major, have obtained a teacher's professional 
qualification certificate, and have teaching ability; 
(2) Have a solid professional foundation and practical 
ability, and have independent research and technology 
development capabilities in the professional field; 
(3) Possess a mechanical engineering professional 
qualification certificate or relevant enterprise technical 
work experience, and have the quality of double 
teachers; 
(4) Able to independently undertake 1-2 professional 
courses and independently guide a practical training 
course; 
(5) Have the ability to guide students to participate in 
innovation and skill competitions in the professional 
field. 

(II) Requirements of training instructors; 
(1) Have a bachelor degree or above in a mechanical 
major, have obtained a professional qualification 
certificate for senior technicians in relevant types of 
work, and have teaching capabilities; 
(2) Have rich technical working time experience and 
high operational skills; 
(3) Possess mechanical and electrical professional 
qualification certificates or work experience in related 
enterprises, and have the quality of double teachers; 
(4) Able to independently undertake 1-2 training 
courses; 
(5) Have the ability to guide students to participate in 
innovation and skill competitions in the professional 
field. 
(III) Requirements for part-time teachers of off-
campus enterprises. 
(1) Have a certain prestige and popularity in the 
industry, and make a greater contribution to the 
development of the enterprise; 
(2) Have a long-term full-time technical work 
experience in an enterprise and strong practical ability; 
(3) A solid professional foundation, capable of 
teaching or practical training guidance for professional 
courses; 
(4) Enthusiastic about education, strong sense of 
responsibility, and good at communication. 
4.2. Teaching facilities 

Table.3 Training base configuration table 
Serial 

number Name of training room Area(㎡) Main training content name of main equipment Number of 
sets 

1 Integrated classroom 120 Professional Courses Projector, computer, etc. 4 
2 Fitter training room 300 Fitter skills training Drill press, vise, plate, etc. 40 

3 Turning processing training 
room 500 Turner skills Lathes, machine tool accessories, 

etc. 23 

4 Number car training room 550 Training Machining of 
mechanical parts 

 
CNC lathe 20 
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5 Production training workshop 
of machining center 550 CNC milling of 

mechanical parts 
Machining center, tool setting 

instrument, turning center 12 

6 CAD/CAM training room 400 CAD/CAM training Workstation class computer 30 

7 Electrical and Electronics 
Training Room 550 PLC Electrician training, 

PLC 
Electrical test bench, electrical 

component set 50 

4.3. Suggestions on teaching methods, means and 
forms of teaching organization 
(1) Teaching method: The curriculum is implemented 
in integrated classrooms and training rooms, and the 
teaching method of combining work and learning is 
adopted to realize learning by doing. 
(2) Teaching methods: traditional teaching methods 
and modern teaching methods are organically 
integrated, and the modern apprenticeship teaching 
mode is the main teaching method. 
(3) Teaching organization: Group teaching, open 
teaching, collaborative teaching, on-site teaching and 
other organizational forms can be flexibly adopted 
according to actual teaching needs. 
4.4. Teaching evaluation and assessment suggestions 
In the evaluation system, emphasis is placed on the 
combination of knowledge and skills. 
(1) Professional course assessment. The assessment 
method can be a combination of written examinations, 
oral examinations, project reports, etc. according to the 
nature and characteristics of the course. The 
assessment method adopts a combination of process 
assessment and final assessment. The summative 
assessment of professional courses requires closed-
books, and adopts the principle of evaluation based on 
actual results. 
(2) Assessment of practical links. Practical course 
assessment adopts a combination of stage project 
assessment and summative assessment. Obtain at least 
two advanced vocational qualification certificates in 
five types of work: fitter, lathe, CNC miller, CNC lathe, 
and electrician. 
(3) After the completion of the teaching course, it is 
necessary to design, process, and debug independently 
to complete an electromechanical integration project. 
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A Brief Analysis of Gratitude Education in The 
Aid Work of Poor Students in Colleges and 

Universities 
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Abstract: the rapid development of China's economy, the 
community to increase attention and funding for poor 
students, but students lack of the consciousness of 
gratitude is subject to social contempt, which proposes to 
educators a serious problem, how should we rely on the 
foundation of university funding work on Thanksgiving 
Education on it, so strengthen the poverty students 
gratitude consciousness, how to train a number of mental 
health, social responsibility, have the correct outlook on 
life, the values of the socialist. Status of the investigation 
and Analysis on the poor college student’s gratitude 
consciousness, the study and the Thanksgiving Education 
on how to improve the poor students. 
Keyword: Poor college students; Funding for the work; 
Thanksgiving education 
 
1. STATUS QUO OF IMPLEMENTING GRATITUDE 
EDUCATION IN THE SUBSIDIZING WORK FOR 
POOR COLLEGE STUDENTS (CASE STUDY) 
The issue of financial aid for students from poor families 
has always been a focus of attention by all sectors of 
society and a livelihood issue that the government has 
been working hard to address. Take henan province as an 
example. Since the establishment of the new financial aid 
system in 2007, our province has earnestly implemented 
the national financial aid policy. The student financial aid 
policy system has been gradually improved. The funding 
has been continuously increased. By December 2012, a 
total of 18.34 billion yuan had been distributed to 
subsidize 21, 321 thousand students from poor families, 
providing funding guarantee for the full implementation 
of the provincial funding policy. Increased input, 
strengthened management, and achieved the goal of "not 
letting a student drop out of school due to family economic 
difficulties", which promoted educational equity and 
made due contributions to social harmony and stability. 
Today, however, in some poor college students in 
institutions of higher learning with a larger psychological 
pressure, more performance for sensitive suspicious, be 
jealous of real talent, extreme self, self-esteem is strong, 
narrow mind, obvious inferiority mentality, and can't 
correctly understand the school funding work the purpose  
 
and significance of the social from all walks of life support 
for granted, ignores the relatives, friends, teachers and 
students. This also shows that some students' sense of 
gratitude is gradually losing, which raises a serious 
problem for society and colleges. At present, 
Thanksgiving education is seldom involved in the 

university financial aid work, and Thanksgiving education 
has not become an important carrier of the financial aid 
work, which may be the problem of the weakening of 
Thanksgiving education. Thanksgiving is an important 
part of moral education, school education, moral 
education first, therefore, Thanksgiving education for 
poor students in colleges and universities is imperative. 
Taking an institution of higher learning in henan province 
as an example, this paper studies the implementation of 
gratitude education in the current financial aid work of the 
university and the relationship between various practical 
activities of gratitude education in the financial aid work 
of the university. Through the investigation of the students 
and the discussion of the poor students who have obtained 
financial aid, the author summarized the problems existing 
in the current financial aid work and Thanksgiving 
education, and put forward appropriate Thanksgiving 
education measures. The study found that the proportion 
of poor students in the university was too high, and it was 
difficult to carry out financial aid. In this study, 300 
questionnaires were issued to school-based students and 
276 were collected, of which 269 were valid. In addition, 
I had a discussion with 20 students who had received 
various kinds of financial aid. The results of the 
questionnaire and discussion are as follows: 
1.1 National scholarship, national grants, national student 
loans, on-campus work-study and other financial aid 
policies have been recognized by the majority of students. 
Specific recognition: 100% national scholarship, 100% 
national grant, 99.1% national student loan, 87.7% on-
campus work-study. 
1.2 At present, colleges and universities carry out various 
kinds of financial support activities to give students 
material security and spiritual support. In the survey, 92% 
of students thought it was very helpful, while only 1% of 
students chose less or no help at all. "The financial aid 
policy of the state and the school is not only a financial 
help for us poor students, but also a moral support, and has 
changed our fate, " said a student who won a national 
student aid loan and a national encouragement scholarship 
in the symposium. 
1.3 The need for gratitude education in funding work. 83 
percent of the students think that the sense of gratitude is 
gradually lacking in college students, it is necessary to 
strengthen the education of gratitude. Through the 
interviews with 20 students who received the subsidy, it 
was found that they all agreed that carrying out gratitude 
education is of great significance to contemporary college 
students. 
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1.4 It is necessary to carry out Thanksgiving education in 
the process of university financial aid. Only 47 percent of 
students in henan province are aware of the "integrity 
campus tour" campaign launched by the provincial 
department of education and the university. This form is 
not suitable for everyone, coverage is not high, enthusiasm 
is not easy to mobilize, many students are not willing to 
participate in. 
Through the research results, it is not difficult to find that 
there are the following problems in the gratitude education 
in the school's subsidy work: 
1.4.1 Gratitude education has not become an organic 
carrier in the operation of the university aid system. 
It is necessary for colleges and universities to further grasp 
the two camps of the classroom and the media, so it is of 
far-reaching significance to do a good job in the education 
of gratitude. 
1.4.2 The restraint mechanism of gratitude education is 
not sound enough. 
The important basis for the financial aid work of colleges 
and universities is still whether the ideological character, 
academic performance and interpersonal relationship of 
the recipients meet the requirements for financial aid. 
There is no practical action to repay the society and show 
gratitude to others after receiving financial aid, and no 
effective restraint mechanism has been established for the 
students receiving financial aid. Compared with carrying 
out the work of subsidizing the poor students, the follow-
up practice of gratitude education has been lagging behind. 
1.4.3 Gratitude education lacks system. 
Thanksgiving education in colleges and universities 
should take into consideration all aspects, classify college 
students, divide them into grades, and even conduct 
classified education according to the characteristics of 
their majors. Only by understanding the background 
factors and psychological cognition level of students can 
we have a target, so that the Thanksgiving education in 
colleges and universities can achieve twice the result with 
half the effort. 
1.4.4 Colleges and universities need diversified forms to 
carry out Thanksgiving education activities. 
The series of activities of "honest campus walk" carried 
out by the provincial financial support center alone cannot 
fully educate the whole group, and some students do not 
agree with this form of activity. Therefore, it is necessary 
for the school to carry out more diversified Thanksgiving 
education activities, enriching students' leisure cultural 
life and supplementing Thanksgiving education. 
2. DO A GOOD JOB IN THE INVESTIGATION AND 
ANALYSIS OF GRATITUDE CONSCIOUSNESS OF 
POOR COLLEGE STUDENTS 
2.1 Through the investigation and analysis of the 
ideological, learning and psychological status of some 
aided college students, the lack of gratitude and confusion 
of life goals among the poor students are mainly reflected 
in: 
2.1.1 Lack of gratitude for the nurturing of parents. Some 
poor college students, regardless of family economic 
conditions, compare with each other, do not know saving, 
not only do not know their parents' upbringing, but 

attribute their economic difficulties to their parents have 
no ability. 
2.2.2 Lack of gratitude for the teacher's teachings. Some 
students treat their teachers as strangers, turn a blind eye 
to the help they give in their own growth, hard work, lack 
of respect for teachers. 
2.3.3 Lack of gratitude for others' help. Some students take 
the help given by others as a matter of course, the student 
loans of the state will not be repaid, and the aid of others 
will not be repaid. These weak sense of gratitude is an 
urgent problem to be solved in moral education of colleges 
and universities. Gratitude education has become an 
important part of ideological and political education of 
college students. 
2.2 Causes of the lack of gratitude consciousness among 
poor college students. 
2.2.1 Subjectivity is seriously affected by social 
environment. 
With the rapid development of economy and the rapid 
spread of information, some unhealthy phenomena such 
as weak social responsibility, longing for official fame and 
wealth, and advocating money worship constantly fill the 
college students' outlook on life and values, which makes 
some poor students' desire for money beyond morality and 
interpersonal relationship. 
2.2.2 The influence of emotion on educational 
environment is relatively obvious. 
On the one hand, parents and teachers will give selfless 
care and care, dilute their sense of gratitude, so that poor 
students develop only know to get, do not know the 
emotional habit of return; On the other hand, many 
colleges and universities only pay attention to alleviate the 
economic pressure of poor students from the material level 
in the process of financial support activities, but ignore the 
spiritual level should establish a correct outlook on life 
and values, poor students lack a sense of social 
responsibility. 
2.2.3 Psychology is strongly influenced by living 
environment. 
This generation after 80, 90 more outstanding character 
characteristics, strong personality. After entering the 
university, I need to adapt to the unfamiliar environment 
and establish interpersonal relationships. Improve their 
comprehensive quality; Psychology to bear ability is a test 
of them, the poor students in part due to the lack of 
material life, three to four years of collective life make 
their material life not satisfied, and accept school funding 
and others for a long time, also make them produced the 
inferiority and the psychological imbalance, inner 
gratitude will be distorted, gradually faded. 
3.THE SIGNIFICANCE AND NECESSITY OF 
CARRYING OUT THANKSGIVING EDUCATION 
FOR POOR STUDENTS IN COLLEGES AND 
UNIVERSITIES 
It is a long-term and arduous task to subsidize poor 
students in colleges and universities. Finance is the 
fundamental purpose of education, only to strengthen the 
consciousness of gratitude, and to strengthen the 
ideological and political education of poor students, do a 
good job in the moral education work, can give full play 
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to the poor students "subjectivity" consciousness, make 
them possess noble moral sentiment, have a heart of love, 
to implement financing work, eventually achieve the goal 
of talent cultivation. 
Gratitude is a kind of spiritual treasure, but also the soul 
of the health, there is no real virtue without gratitude, it is 
the basic moral code that everyone should have. The 
education of gratitude is the education that the educators 
use the educational methods to create a certain educational 
atmosphere for the educatees to implement the education 
of knowing, knowing, thanking, requiting and patronizing. 
Gratitude education is a new connotation of ideological 
and political education endowed by The Times. 
3.1 It is conducive to cultivating the healthy psychology 
and sound personality of poor college students. 
In the process of understanding, development, perfection 
and needs of human beings, the norms, guidance and 
constraints of human activities are embodied in the 
outlook on life, values and world view. Contemporary 
college students should have a healthy psychology, sound 
personality, the pursuit of truth, goodness and beauty, with 
a lofty ideal of life and life faith. Among them, moral 
accomplishment, humanistic quality and social 
responsibility directly affect their world outlook, outlook 
on life and the formation of values. The process of 
gratitude education is to guide college students to cultivate 
themselves, correct themselves, be grateful, repay 
gratitude, and take gratitude as their basic code of conduct. 
At the same time, it also guides college students to be 
grateful for their relatives, teachers and friends, and the 
society, which lays a foundation for college students to 
form a healthy social moral character. Therefore, gratitude 
education can subtly influence college students' healthy 
psychology and sound personality. 
3.2 Help to strengthen the effectiveness of ideological and 
moral education for college students 
Gratitude education is an important aspect of ideological 
and moral education. Gratitude education helps to 
improve the effectiveness of moral education and 
effectively realize the goal of moral education. In the work 
of university financial aid, financial aid is only a means, 
but not the ultimate goal. The ultimate goal of financial 
aid is to train poor students to become high-quality talents, 
so as to realize their own value. We hope to strengthen the 
value function of moral education through human care and 
emotional education to improve the sense of gratitude of 
the poor college students, so that the poor students can 
treat the aid correctly, learn to know kindness, gratitude 
and repay kindness, so as to improve the level of moral 
education in schools, and realize the true significance of 
the education work. 
3.3 Contribute to promoting the development of 
harmonious campus and harmonious society. 
Poor students are a special group of college students, 
whether they have good moral quality and quality, 
harmonious campus, harmonious society plays a crucial 
impact. Moral is the heart of people, students with a 
grateful heart will speak of ethics, integrity, in the conduct 
of things more easy to win the trust and respect of others, 
but also easy to be accepted by the society, become a 

popular person. Using gratitude education to guide 
ideological and moral education and cultural connotation 
construction in campus can reconcile many one-sided 
thoughts and extreme ideas in college campus, promote 
the construction of moral education in colleges and 
universities, and accelerate the construction of 
harmonious campus. The education of gratitude enhances 
college students' sense of gratitude, enhances their sense 
of social responsibility, and enables them to take on the 
responsibility of building a harmonious campus and a 
harmonious society and become qualified successors of 
socialism. 
4. THE SPECIFIC PRACTICE OF GRATITUDE 
EDUCATION IN THE SUBSIDY WORK 
4.1 Establish the corresponding gratitude restraint 
mechanism. 
The realization of Thanksgiving education should go 
through three stages: recognizing grace -- knowing grace 
-- repaying grace. The ultimate realization of gratitude 
should be expressed in the way of behavior. Gratitude is 
based on the premise of recognizing and knowing 
gratitude. The consciousness and emotion of gratitude 
should eventually be translated into action. To realize this 
process, one is to require the grantee to have a high moral 
standard; Second, to implement the Thanksgiving 
consciousness to specific Thanksgiving behavior, we need 
a certain constraint mechanism as an intermediary to 
guarantee, and the system can serve as such an 
intermediary. No one should only enjoy rights but not 
assume obligations. Only by assuming corresponding 
obligations can anyone enjoy rights, which is the 
guarantee for the smooth operation of social order. At 
present, universities in China generally implement the aid 
system is free help. This kind of aid system helps the poor 
students to get relief and get them out of the 
embarrassment in life, but it does not stipulate their 
obligations, which leads to their indifference to gratitude. 
We are not in favor of colleges and universities to put 
moral shackles on students in the process of financial aid, 
but we are also opposed to the behavior of college students 
who only know to ask for without gratitude. We should 
realize the organic unity of rights and obligations in the 
financial aid system through ethical, institutional and legal 
constraints. 
4.2 Promote gratitude education from three aspects. 
First of all, from the cognitive point of view, the correct 
understanding of their own benefits and strengthen 
ideological guidance, set up the concept of gratitude poor 
students. Learn to be grateful for what you have and 
appreciate what life gives you. Only in this way can you 
have an optimistic and positive outlook on life and 
maintain a healthy attitude. Only in this way can you 
better repay the society and others. 
Secondly, from the perspective of emotion, the warmth 
and happiness derived on the basis of cognition are 
transformed into a conscious sense of gratitude, creating 
an atmosphere of gratitude and shaping the heart of 
gratitude of poor students. Gratitude comes from the 
perception of life, originates from the pursuit of beauty, 
and develops from the worship of virtue. It is the so-called 
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environment that shapes people, and gratitude also needs 
an atmosphere. Good gratitude environment can enhance 
people's sense of gratitude, promote Thanksgiving action. 
Finally, from the perspective of practice, the sense of 
gratitude and the impulse to repay are transformed into 
ACTS of gratitude or even kindness, and the virtue of 
generosity and dedication is formed. What colleges and 
universities train are builders and successors of socialism. 
Today, in the construction of a harmonious socialist 
society, it is necessary for every citizen of our country to 
abide by social ethics and learn to be grateful. Therefore, 
it is particularly important to strengthen gratitude 
education for young students in college. At the same time 
of increasing financial aid for poor students, colleges and 
universities should carry out the practice of "gratitude 
education" and put the gratitude consciousness into 
practice. 
Gratitude education enables poor college students to know 
the return, know the social responsibility consciousness 
and sound personality training. We should advocate the 
poor students to participate in social welfare activities, let 
the students realize that they are in the society and others' 

care under the growth, let them receive help while 
consciously pass on the love, is the realization of the 
perfect personality, this is to carry out the education of 
Thanksgiving foothold. 
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Abstract: In the 20th century, the relationship 
between science and humanities became an 
important content of philosophical reflection. 
People gradually paid attention to it, but it was 
still ignored in the sense of its teaching practice. 
In the context of the new round of curriculum 
reform, the field of teaching and research is 
gradually expanding, which also poses new 
challenges to teachers. This article's discussion on 
the relationship between science and humanities 
will help deepen teaching understanding and 
improve the level of teaching research, serve the 
current teaching practice activities, achieve long-
term professional development, and enrich the 
nature of humans. By attempting to explore the 
relationship between science and humanities, 
according to the teaching requirements of the new 
curriculum, analyze the current teaching 
phenomenon of "emphasizing science and 
neglecting humanities", and put forward some 
opinions and countermeasures. 
Key words: New curriculum; humanities; science 
 
1.THE RELATIONSHIP BETWEEN SCIENCE 
AND HUMANITIES 
Science and humanities are the two main lines of 
education reform and development. Nobel Prize 
winner Isidore Isaac Rabbi stated, “Science 
education should be conducted in a humane way, 
and this education should also have a historical 
perspective, a specific philosophical 
understanding, and a social Understanding"[1]. In 
the scientific world, people have been fully 
developed in the field of rational spirit, but 
science has no right to speak in the fields of 
irrational spirit such as human needs, interests, 
emotions, will, and intuition. While paying 
attention to the systematic, logical, and rigorous 
nature of scientific knowledge, we should also 
take care of students’ cognition, experience, 
cultivation, and insights and other forms of life. 
This is a pair of contradictions in the penetration 
of educational value in teaching. Humanities 
education and scientific education training are an 
important part of modern education. Scientific 
literacy focuses on the development of human 

rationality, ability and wisdom-regularity. 
Humanistic literacy focuses on "people-oriented" 
cultivation of human virtues. 
1.1The viewpoint of science education is to attach 
importance to scientific methods and reflect 
reality, comprehensiveness and timeliness by 
improving students' scientific literacy. The 
improvement of scientific literacy is conducive to 
the progress of humanistic literacy. Without 
scientific literacy as the foundation of humanities, 
people are incompetent. 
2.2The improvement of humanistic literacy is 
conducive to the development of scientific 
literacy. It mainly specifies direction and provides 
internal drive. Without humanistic literacy as the 
basic science, people become machines. The two 
coexist, build on and promote each other. 
3.3However, it is not that a person has scientific 
or humanistic knowledge to become scientific or 
humanistic literacy. The conversion of knowledge 
into literacy also requires one's thinking and 
utilization of knowledge by factors such as values, 
emotions, etc. In practice, the two are unified and 
transformed into each other, forming a complete 
and unified education system. 
In fact, science and humanities are sometimes 
mutually exclusive and opposed, and they 
develop independently without interference. 
Sometimes they go hand in hand and develop 
together, and sometimes there is me in you and 
you in me.The essence of human beings is the 
unity of materiality and spirituality. Therefore, 
the unity of science and humanities has the 
theoretical ought to be and the practical necessity. 
The two promote each other, and underestimation 
of either side is detrimental to the development of 
the other. In teaching, teachers should put 
scientific literacy and humanistic literacy in an 
equally important position. They should not only 
believe in science, but also uphold emotional and 
human values. Using science as a means, taking 
emotional humanity as the value goal, and 
promoting scientific and technological progress 
with the guidance of humanistic care, and 
coordinating science and humanities, one cannot 
be separated. The two are mutually radiant, and 
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one cannot favor the other. 
2. THE LACK OF HUMANITIES EDUCATION 
IS A SERIOUS ISSUE FACING MY 
COUNTRY'S NEW CURRICULUM REFORM 
The teaching in the new curriculum perspective 
strongly advocates the establishment of a cultural 
environment of dialogue and interaction. 
Teaching practice is no longer purely imparting 
knowledge, but based on curriculum 
requirements teachers to create reasonable 
teaching situations, systematically analyze 
science and humanities teaching, and judge its 
educational value and emotional attitude, so that 
students can get emotional sublimation and 
emotion while receiving knowledge. Cultural 
influence. Be keen to perceive students’ feelings, 
appreciate students’ thinking angles and aesthetic 
appeal, seek the fit of soul and emotion in teacher-
student communication, inspire students with 
noble and unique personality charm, and reflect 
the orientation of seeking goodness and beauty in 
human activities. The Internet has penetrated into 
every corner of modern life. Under the new 
curriculum environment, classroom teaching 
should also have the flavor of the times. In 
practice, based on teaching and scientific research, 
with the cultivation of talents as the carrier, 
teaching natural science knowledge also 
penetrates social and emotional values. Under the 
guidance of teachers, students should also be 
encouraged to make bold guesses and cultivate 
students' irrational thinking, such as intuition, 
imagination and epiphany, so as to maximize their 
personal intellectual potential. Teachers must 
implement the teaching requirements of science 
and humanities while completing the curriculum 
standards and teaching tasks, and achieve the 
integration of humanities education and scientific 
literacy. 
In chinese education system, the phenomenon of 
division of liberal arts and sciences is still 
common. Students with a background in science 
and engineering trained under the professional 
education system lack basic humanities and 
humanities students lack basic scientific literacy. 
This is the structure of the basic quality of 
students’ learning. Reasonable manifestation. 
Schools can adopt such as: adjust the subject 
setting, strengthen the balance between liberal 
arts and science; the comprehensive development 
model of subject and specialty, break the 
professional boundaries of the school; the flexible 
academic system that combines the credit system 
and the elective system; psychological counseling, 
moral evaluation (reward, punishment), daily The 
way of education is to conduct education and 
teaching. The manufacturing of teaching 
equipment, the construction of educational 
facilities, and the selection of teaching 
technology all provide ideological elements and 

technical support for the filling of educational 
materials. Schools must also make full use of the 
Internet to open up new fronts for science and 
humanistic quality education and spread positive 
energy. Value information. 
3. SCHOLARS' VIEWS 
The relationship between science and humanities 
has a long history of evolution and controversy. 
With the development of society and the progress 
of civilization and the rise of education, the 
relationship between science and humanities 
gradually splits and becomes independent.Mr. Shi 
Zhongying believes: "Science education mainly 
builds the knowledge world, and humanities 
education mainly builds the spiritual world." [2] 
Barber said: "Science is not just a piece of 
scattered corroborating knowledge, but also not a 
logical method of obtaining such knowledge. 
It is a special kind of thought and behavior". [3] 
This view also constitutes a rich cultural 
connotation for the definition of science. 
Therefore, it shows that scientific reason should 
accommodate the content of humanity, and 
science itself has humanistic value."Humanities 
are scientifically oriented" is also a representative 
point of view in the interpretation of its 
relationship. The so-called "Scientific research 
and understanding are to act in accordance with 
objective reality and objective laws, and to be 
truth-seeking; the humanities are caring for others, 
the collective, the society, the nation, the nature, 
and seeking goodness." [4] This representative 
point of view reveals the basic characteristics of 
the relationship between the two, and is also a 
relationship proposition worthy of attention and 
analysis. However, it is also biased to separate the 
inner meaning of the two. Sutton believes: "The 
main purpose and greatest reward of science is the 
discovery of truth." [5] This view regards the 
pursuit of truth as the ultimate goal of scientific 
pursuit, and makes the value of scientific meaning 
purpose, truth, and rational. Einstein said: 
"Science without religion is like a lame man, 
religion without science is like a blind man." The 
religion referred to here is not the religion of 
worship of God, but the humanistic value and 
morality. [6] This shows that the relationship 
between science and humanities is unified and 
complementary. 
4. GO BEYOND THE LIMITS OF SCIENCE 
AND REALIZE HUMANISTIC VALUE 
Science is essentially an activity that is full of 
human passion and ideals and is closely related to 
human life and practice, and represents a 
humanistic spirit. They are two different ways for 
humans to seek to reach the ideal world. From a 
unified basis, the practical activities of human 
production and life are complete and unified, and 
scientific activities and humanities and cultural 
activities are the unified practical content. 
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Science and humanities are homologous to social 
practice, rooted in human real life itself, and 
present different needs and activity choices due to 
different subjects. Because the development and 
progress of any party is a sign of social progress. 
At present, my country is implementing the 
strategy of rejuvenating the country through 
science and education and an innovative country. 
The power of science and technology is acting on 
the real world. We are living in an era of advanced 
science and technology. We should combine the 
characteristics of the times and transcend the 
limitations of science and humanities. While we 
are enjoying the convenience it brings to our lives, 
it also brings fresh material to culture and art. We 
should also see the humanistic care behind it and 
stimulate the humanistic motivation, emotional 
factors, beliefs, interests, and Passion and other 
presentation forms not only provide scientific 
creators with new thinking, but also cultivate 
people's perception and imagination. To study and 
improve scientific and humanistic literacy means 
to devote science to the benefit of society and 
mankind, science and technology for the people, 
to establish lofty value pursuits, and to improve 
people’s ability to understand the world and 
transform the world. At the same time, the 
combination of science and humanity is not only 
an embodiment of the perfect personality of an 
individual, but also a perfect requirement for the 
rejuvenation of a nation. The relationship 
between the two is also conducive to the 
harmonious development of nature, society, 
politics, and culture. As far as the development 
process of mankind is concerned, science and 
humanities will move towards unity. 
5.SCIENCE AND HUMANITIES MOVE 
FROM OPPOSITION TO UNITY IS THE 
REQUIREMENT OF THE TIMES 
The report "Education-Wealth Contained in It" 
attaches great importance to the values needed in 
the 21st century, and an important dialogue has 
been launched between science and humanities. 
The main content of science education is the 
question of authenticity of facts, tending to 
"superhuman things" and discovering objective 
laws. The content of humanities education is 
mainly about the value of the world to people. The 
tendency of separation between science education 
and humanities education is becoming more and 
more obvious. Tracing back its abuses, 
responsibility is naturally inseparable from our 
education guidance. Criticizing the value of 
education must be based on the objective rational 
value of scientific literacy logic and the subjective 
moral sentimental value track Deviation and 
relative. Leaning on either side is a fallacy and 
deviation from the value of education. The 
scientific and humanistic literacy professionals 
with equal emphasis on ability training and 

emotional attitudes and values are regarded as the 
basis of teaching reform. John Henry Newman 
was a world-famous writer, educator and linguist 
during the Victorian period in England in the 19th 
century. In terms of the choice relationship 
between science and humanistic literacy, he 
believes that the goal of university education is to 
exercise and develop human rationality. If 
teaching and training are intellect, then the thirst 
for conscience and the tempering of emotion must 
come from somewhere else. If you lack both, you 
are not perfect. This coincides with the value goal 
of the spiritual and emotional pursuit of 
humanistic literacy and the professional 
knowledge of scientific literacy. His free 
education thought is undoubtedly a reasonable 
interpretation of the choice between science and 
humanities. We are facing an era in which all 
countries are developing science and technology, 
using it as a material force to transform it into 
productive forces. However, although the 
development of science and technology has 
brought profound changes to society, it is rarely 
used to spread universal values, and more people 
only pay attention to the material world. 
Therefore, wrong values of life such as money 
worship, materialism, and egoism have emerged. 
In the streets and alleys, media information 
dissemination is full of violence, gray, erotic 
consumption and erosion, information 
dissemination is vulgar and uncontrolled, and 
criminal activities such as gambling, theft and 
prostitution are frequent. The result will distort 
the young generation’s emotional outlook on life 
and values, which is not conducive to Their own 
good growth and development is also a threat to 
social development. 
6.CONCLUSION  
The country relies on manpower and teaches 
people to thrive. The research on teacher-teaching 
relationship in academia continues to increase, 
and research methods with different dimensions 
and perspectives continue to emerge. Based on 
the current development status of the education 
reform of the new curriculum, this article 
demonstrates the relationship between science 
and humanities, showing that the relationship 
between science and humanities should be unified 
and integrated. The teaching in the new 
curriculum perspective, the spiritual value and 
ideological concepts are very difficult to 
penetrate in the teaching implementation, which 
is the reason why this paper studies the 
importance of their relationship. In teaching, 
teachers use the convenience and resources 
provided by science to stimulate the humanistic 
motivation for subject exploration. Under the 
guidance of the new curriculum reform theory, 
they boldly try and innovate, truly implement the 
new curriculum teaching concepts, and let 
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students seek truth Harmonious development in 
the process of seeking goodness and seeking 
beauty. 
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Abstract: In order to further grasp the psychological needs 
of the young college students of the school, provide 
effective and multi-channel psychological assistance to 
students, improve the scientific, pertinence and 
effectiveness of mental health education services, and 
conduct psychological investigations on all students in the 
form of online surveys. Health service demand survey, the 
survey found that the performance of mental health 
service demand is different in gender and grade, for which 
analysis and research have been carried out. 
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1. SELECTION OF RESEARCH TOOLS 
With the continuous acceleration of the pace of life and 
the increasingly fierce social competition, the mental 
health of college students has received widespread 
attention from the society. It is in an important period of 
physical and mental development and personality 
perfection. Social maladaptation, interpersonal tension, 
and poor emotional regulation and control ability are very 
easy to appear in daily life. At present, many colleges and 
universities have established mental health education 
institutions, opened mental health education courses, and 
carried out a variety of mental health education activities 
to effectively help college students to enhance their 
psychological quality. However, the specific work 
development lacks the characteristics of the physical and 
mental development of students and the students. 
Understanding and mastering of changes in demand. 
Undergraduates’ trust in mental health services is low, and 
school psychological counseling is not effective. [1] 
Therefore, only by clarifying the specific and real mental 
health service needs of college students, and providing 
targeted and effective mental health services according to 
actual needs, can the physical and mental health 
development of college students be satisfied to the greatest 
extent. 
At present, the country attaches great importance to the 
mental health education of college students, which 
provides reference value for schools to carry out mental 
health education. The survey report on the needs of mental 
health services for college students is the basic work of 
mental health education, which helps to understand and 
grasp the content and characteristics of the needs of 
students for mental health education and services in a 
timely manner. This study took Zhoukou Normal 
University as an example to carry out a survey of the needs 
of college students for mental health services, aiming to 
understand the subjective needs of college students for 

mental health services. 
The survey is mainly based on the needs of college 
students' mental health services, in order to promote the 
establishment of a psychological tracking mechanism for 
college students that integrates psychological survey, key 
screening, intervention and control, and continuously 
expands the coverage and benefit of mental health 
education. This survey adopts the form of online 
questionnaire survey and in-depth interviews to survey the 
first, second, and third grade students of the school. The 
questionnaire is compiled by the Psychology Center. The 
survey content involves the students' understanding of 
mental health knowledge and the mental health 
knowledge that students like. Propaganda methods, ways 
to ask for help after psychological problems, 
psychological service needs, opinions and suggestions, etc. 
2. Survey results 
2.1 Number of participants, grade and gender ratio 
A total of 14, 583 students participated in the survey, 
including 5626 freshman, 5231 sophomore, 3221 junior 
and 505 senior. Among them, 3505 are boys, accounting 
for 24.03%, and 11, 078 are girls, accounting for 75.97%. 
2.2 The degree of understanding of the psychological 
assistance service hotline and address 
There are 8013 students who are familiar with the 
psychological assistance service hotline of our school, 
accounting for 54.95%. There are still 6, 570 people who 
do not know the telephone number of the psychological 
assistance service hotline (yellow is the correct option). 
2.3 The degree of understanding of mental health 
knowledge 
There are 9266 people who have a basic understanding of 
psychological knowledge or above, accounting for 
63.54%, and 36.46% still don't know enough about mental 
health knowledge. 
2.4 The degree of students' mental health 
In "Psychology, there is a term called'mental sub-health', 
which is mainly manifested in panic, anxiety, low self-
esteem and even suicidal thoughts, etc. Do you think you 
have a phenomenon of'mental sub-health'?" this question 
In the answer, 346 people answered “always”, 462 people 
answered “often”, 2926 people answered “sometimes”, 
4850 people answered “rarely”, and 5999 people 
answered “no” . 
In terms of gender ratio, boys in this school have a higher 
proportion of "mental sub-health" status than girls. 
In terms of grade distribution, sophomores have the 
highest proportion of "mental sub-health" status, followed 
by juniors and freshmen again. 
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2.5 Students' willingness to accept psychological 
counseling 
In answering the question”when psychological distress, 
do you think it is necessary to provide psychological 
counseling”, 88.56% think it is “necessary” and 11.47% 
of the students think “it’s not necessary, if there is a 
problem, solve it by yourself”. 17.63% of boys chose the 
latter. 
In terms of grade distribution, the choice of "not necessary, 
solve problems by yourself" also increases with the grade. 
2.6 What do you think of classmates who have received 
psychological counseling or psychotherapy? 
86.85% of the students who choose to be treated normally. 
There are still 7.31% of students who have chosen not 
appropriate ways to treat students who have received 
psychological counseling or psychotherapy. 
2.7 Ways to ask for help with psychological distress 
When feeling bad (such as sad or angry, etc.), 83.45% 
choose to talk to classmates and friends, 66.52% ask 
family members for help, 55.77% solve it by themselves, 
and 24.94% ask school psychology teachers for help 
(more on this question later). Selection of questions, 
percentage of multiple-choice questions = the number of 
times the option is selected ÷ number of valid answer 
sheets). 
2.8 Helping others 
In the answer to "If someone around you encounters some 
psychological dilemma, who would you recommend him 
to ask for help?" 78.83% of people choose to recommend 
to classmates and friends, 73.09% of people choose to 
recommend to their parents and family members, 64.94 % 
Recommended to the school counselor. 
2.9 Ways to understand mental health knowledge 
83.49% of students obtain mental health knowledge 
through college students’ mental health education courses, 
71.93% through psychological knowledge lectures, and 
60.1% through school psychological centers or college 
publicity activities. 
2.10 Psychological service demand situation 
Undergraduates’ psychological hopes to provide mental 
health services are ranked as follows: teaching of their 
own emotional management knowledge and 
skills>interpersonal communication skills>life stress 
debugging. 88.95% of the students thought that the 
education of their own emotional management knowledge 
and skills should be strengthened. Interpersonal skills 
accounted for 84.72%, and life stress adjustment 
accounted for 84.53%. The content of mental health 
services for college students is mainly manifested in the 
aspects of their own emotional management, interpersonal 
relationship, and life stress, which shows that the college 
students of Zhoukou Normal University are not satisfied 
with the current situation of their own emotional 
management and need to get professional guidance and 
help from the school or psychological institution; On the 
one hand, college students have also shown a high degree 
of concern about interpersonal relationships and life stress, 
and they need to provide timely and effective mental 
health services. 
2.11 Work that needs to be further strengthened 

The top three jobs that need to be strengthened in school 
mental health education and counseling services are 
individual counseling services, mental health education 
classes, and group counseling services. From the survey 
results, college students are more inclined to choose the 
individual counseling services provided by the school 
mental health center with a higher degree of intimacy and 
trust. This requires the school psychological counseling 
center to "establish a good relationship of trust with 
students" as its work Center of gravity. 
3.Discussion, analysis and work response 
From the survey results, it is found that college students 
generally have a relatively strong and perceptible need for 
mental health services, and they have shown a very 
positive attitude. Fu Lei believes that people of different 
ages and backgrounds have certain differences in the 
content, methods, personnel, and institutions of mental 
health services.[2]Through the investigation, the author 
also found the difference in the performance of mental 
health service needs in gender and grade, and made an 
analysis and discussion: 
3.1 Gender differences in demand for mental health 
services 
Boys are lower than girls in terms of psychological 
assistance hotline, psychological help addresses and 
mental health knowledge. This may be one of the reasons 
why boys have a higher percentage of "mental sub-health" 
population than girls. 
Men and women think that it is necessary to receive 
psychological counseling, and at the same time, in the 
attitude of receiving psychological counseling or 
psychotherapy to classmates, boys behave more 
negatively than girls. The reason may be that men are 
more defensive than women. In the process of education, 
we tend to give boys a strong and persevering personality 
trend. They tend to be more lonely and impulsive, so they 
do not easily expose themselves in their emotional life, to 
express their true thoughts and seek channels to talk. We 
know that girls develop sexually earlier than boys. They 
are often in anxious and uneasy situations. They are 
manifested in anxiety and interpersonal anxiety, being too 
self-blame and sensitive when encountering problems, 
and their personality is more likely to be shy and fearful. 
Relatively speaking, they are helpful to mental health 
services The demand is more obvious. 
In view of the gender differences in the performance of 
mental health services, in the future work, we will increase 
the publicity of male mental health knowledge, especially 
for the "mental sub-health" people, enhance their mental 
quality, and pay attention to the psychological assistance 
hotline and assistance address. The spread of, so that more 
students can get help in time when they need 
psychological assistance. 
3.2 Grade differences in mental health service demand 
performance 
In the survey, sophomores had the highest proportion of 
"mental sub-health" status, followed by juniors and 
freshmen again. At the same time, students’ motivation to 
ask for help decreases as the grade level goes up. When 
the mood is bad, the proportion of sophomores and juniors 
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who adopt the “self-solving” approach is also relatively 
high. In terms of recommending others for help, 
sophomores and juniors are also inferior to freshman 
students in adopting appropriate methods. This shows that 
as students get older, their mental health levels are 
decreasing. At the same time, their mental health self-help 
and mutual aid awareness are also decreasing. This may 
be due to the increase in the level of psychological 
defenses of students in the upper grades, and their 
treatment of healthy living and learning. The importance 
of reducing. 
It is necessary to strengthen the dissemination of mental 
health education activities and mental health knowledge 
for senior students, and at the same time pay attention to 
the participation rate of senior students, continuously 
improve their mental self-help and mutual aid awareness, 
and help them alleviate psychological distress and 
improve their mental health. 
3.3 Targeted dissemination of mental health knowledge 
In the survey, the top three ways for students to learn about 
mental health are mental health education courses, 
psychological knowledge lectures, and self-directed 
learning. There are few other ways for students to go 
through psychological activities, clubs, elective courses 
and so on. The top three knowledge of mental health 
services that students need are emotional management, 
interpersonal skills, and life stress adjustment. 
According to the survey results, first, schools should 
enhance the timeliness and pertinence of mental health 
education courses, and the selection of teaching content 
should also be comprehensive, grasping the actual 
educational needs of the student group. Continuously 
improve the quality of teachers' and students' lectures, and 
truly use psychological lessons as the main channel for 
disseminating mental health knowledge, integrating 
psychological knowledge into all aspects of the classroom, 
from teaching to participation, from preaching to 
experience. Second, strengthen the mental health services 
for students in terms of their own emotional management 
and interpersonal relationships, and carry out mental 
health education lectures that meet the needs of students. 
Mobilize the resources of student clubs, peer counseling 
groups, and college secondary psychological counseling 
stations, attract a group of students who love mental 
health-related services, give full play to the advantages of 
different types of groups, build peer mutual aid 
organizations, and increase peer influence on students’ 
mental health The influence and role of the school to 
enhance the mutual aid and self-help ability of the 
school’s interpersonal support. Finally, to enrich the ways 
of dissemination of mental health education knowledge, 
schools should further increase the publicity of mental 
health service institutions. Carry out various activities to 
let more college students understand the content of mental 
health services, service organizations, rules and 

regulations and other related content. Promote mental 
health education knowledge through multi-channels and 
all-round ways through street signs, window newspapers, 
and online media. 
3.4 Analysis of students' opinions and suggestions 
Students believe that the school needs to further 
strengthen the work of individual counseling services, 
mental health education classes, and group counseling 
services. These three options are selected the most 
frequently. In addition, through the technology of word 
frequency analysis, the opinions and suggestions of 
classmates are analyzed. The most frequent words are 
mental health, activities, publicity, lectures, education, 
classmates, popularization, counseling, and care. These 
words. First, increase the construction of psychological 
consultation rooms to form a warm, safe, accepting and 
tolerant atmosphere. Secondly, strengthen the 
professional ability of the psychology center consultants, 
focus on improving professional skills, strengthen 
business seminars, improve technical levels, and provide 
a good soft environment for student development. Finally, 
we will carry out a wealth of group consulting services and 
carry out targeted professional services. 
4.CONCLUSION 
Colleges and universities have obvious research 
advantages due to the convenience of their conditions, the 
abundance of teachers, and the convenience of collecting 
samples. Colleges and universities should make use of 
their advantages to carry out investigations and studies to 
provide factual basis for improving the construction of the 
guarantee system of college students' mental health 
education and improving the management methods of 
college students' mental health education. How to 
continuously meet the needs of college students’ mental 
health education services is a complex, arduous and long 
task. The data collected in this article is not 
comprehensive enough, and it is necessary to continuously 
accumulate experience in practice to develop a set of 
practical college students that meets the specific 
conditions of the school. The guarantee system for the 
needs of mental health education services provides 
empirical evidence for the advancement of scientific 
mental health services, continuously improves the mental 
health education service system, and enhances the 
awareness of psychological self-care and psychological 
help among college students. 
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Abstract: The employment of college students has 
always been a hot topic, which is closely related to us. 
With the increasingly severe employment problem in 
today's society, college students who are about to 
graduate are often faced with the practical problem of 
future choice, whether to take the postgraduate entrance 
examination or employment. However, before the 
researchers on the analysis of the factors affecting one's 
deceased father grind orientation from the theoretical 
level to discuss more, unable to accurately measure the 
effect of various factors to one's deceased father grind 
orientation degree, this article attempts to select grade, 
gender, academic achievement and practical experience, 
six factors such as economic basis, professional prospects 
through the logit regression model to quantitative 
research influence factors and degree of college graduates 
graduate entrance orientation, It shows that gender and 
practical experience have significant influence on it. 
keywords: College graduates; Orientation of 
postgraduate entrance examination; Logit regression; 
Hypothesis testing 
 
1 INTRODUCTION 
With the improvement of social education level and the 
popularity of undergraduate education, Chinese college 
students rise year by year, the number of graduates force 
is very large, and a new round of global financial crisis 
swept through 2018, many companies began layoffs, 
recruitment requirements are greatly reduced, 
increasingly fierce competition in society, so more and 
more undergraduates choose to join one's deceased father 
grind force, On the one hand, there is the need for self-
improvement; on the other, there is the desire for a higher 
starting point and salary. According to statistics from the 
Ministry of Education, the number of postgraduate 
applicants in China reached 2.01 million in 2017, 
accounting for 52 percent of the total number of college 
graduates that year. The number of postgraduate 
applicants in 2018 and 2019 reached 2.38 million, an 
increase of 21.8 percent. Based on the growth trend of the 
number of applicants and the analysis of the current 

situation of universities, the number of applicants may 
reach 3.3 to 3.4 million in 2020. 
Today, most choose one's deceased father grind students 
already is not a pure scholar's point of view, but a variety 
of personality, values and attitude towards life 
intertwined comprehensive reflection and the continuous 
development of today's society to talented person's 
demand is higher and higher, a graduate student as labor 
employment groups have strong professional knowledge 
reserves and relatively mature and professional skills, 
Therefore, it is of great economic significance to pay 
attention to the orientation of postgraduate entrance 
examination of college students. For individuals, the 
important choice of whether to take the postgraduate 
entrance examination also has an important impact on our 
future. 
To understand the influence factors of college students 
one's deceased father grind orientation, on the current 
situation fully understand one's deceased father grind, 
within the scope of this article from bengbu college 
students of three universities in hand, one's deceased 
father grind intention survey data from grade, gender, 
academic performance, practical experience, economic 
base, professional prospects Logit regression model is set 
up six major aspects, classifying the variable assignment, 
Excel, SPSS and other statistical software were used for 
operation analysis. Finally, the results were explained and 
suggestions were put forward. 
2 DATA SOURCE AND PREPROCESSING  
The survey data in this paper came from the 
questionnaires actually issued to 3 universities in Bengbu. 
A total of 186 questionnaires were issued on the statistics 
line with a recovery rate of 100%. The macro data came 
from the official data of re-education of the Ministry of 
Education. For the huge amount of data, Excel was firstly 
used to sort out the survey results, copy and screen them, 
so as to simplify the analysis process and make 
preparations for importing the data into SPSS software. 
The specific data is shown in Table 1 

Table 1 Results of questionnaire data compilation 

Personnel 
Numbers grade gender Academic 

performance 
Practical 

experience 
economic 

base 
Professional 

prospects 
1 3 1 2 0 2 3 
2 3 1 2 0 2 3 
3 3 0 2 0 1 2 
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4 3 1 1 0 3 3 
… … … … … … … 
… … … … … … … 
… … … … … … … 

183 3 1 1 1 1 1 
184 3 0 2 1 2 2 
185 3 0 3 1 2 3 
186 2 1 2 0 2 2 

3 DESCRIPTIVE STATISTICAL ANALYSIS OF THE 
QUESTIONNAIRE 
Through the analysis of 186 questionnaires issued by 
three universities in Bengbu, the survey shows that about 
71.51% of the students have clear intention to take 
postgraduate entrance examination, while only 28.49% 
choose other directions. According to the questionnaire, 
we can get the following influencing factors: 
3.1 GENDER AND ORIENTATION OF 
POSTGRADUATE ENTRANCE EXAMINATION 
Table 2 Data on the number of male and female students 

taking postgraduate entrance exams 
 take the postgraduate 

entrance examination or not 
 

gender yes no To participate in 
proportion 

Male 42 22 65.63% 
female 91 31 74.59% 

3.2 GENDER AND ORIENTATION OF 
POSTGRADUATE ENTRANCE EXAMINATION 

 
Fig. 1 Column chart of intention and number of students 

in each grade 
As can be seen from the figure, the objects of this survey 
are mostly junior students. If 𝜋𝜋𝑖𝑖  represents the rate of 
postgraduate entrance examination, then the calculation 
of 1−𝜋𝜋𝑖𝑖

𝜋𝜋𝑖𝑖
 (since the number of freshmen who do not take 

the postgraduate entrance examination is 0, so the inverse 
processing of odd is adopted) is 0, 0.2272, 0.4744, 0.4074, 
respectively. It can be preliminarily inferred that the 
intention of postgraduate entrance examination is related 
to grade, and the higher the approximate grade, the lower 
the rate of postgraduate entrance examination. 
3.3 ACADEMIC ACHIEVEMENTS AND PRACTICAL 
EXPERIENCE 
According to Excel, the average X ̅ is about 2.1504, and 
the standard error of 0.0551 is relatively small, indicating 
that the students' academic performance in the survey is 
concentrated in the middle level, which can be seen from 
the value of the median and mode are both 2. 
In all the students have practical experience of students 
accounted for 30.43%, no practical experience of students 

accounted for 69.57%, this contrary to one's deceased 
father grind high rate assumes the trend (before the 
research is thought to have practical experience of tend to 
choose work), and expectations are quite different, the 
revelation we also have work experience may increase 
college students' cognition to the employment, Make 
college students tend to further improve their own ability 
through the postgraduate entrance examination. 
3.4 PROFESSIONAL PROSPECTS 
Same as the academic performance, we mark the major 
prospect from not optimistic to good as 1, 2, 3, 
respectively. According to the calculation, the average 
value of students' views on the major prospect is 2.1770, 
and the standard error SE=0.058 is small, indicating that 
most college students believe that the major they are 
studying has a mediocre prospect. Therefore, it is not 
clear to judge the change direction relationship between 
the professional prospect and the postgraduate entrance 
examination or not. The priori judgment given in the 
following variable explanation only gives a guess 
according to the general understanding. 
3.5 THE ECONOMIC BASE 
Table 3 Data of the relationship between the number of 
people taking postgraduate entrance exams and 
economic foundation 

  economic base 
Entrance to choose bad general good Total 
taking postgraduate 

entrance exams 
24 80 29 133 

employment 6 26 21 53 
 total  30 106 50 186 

From the above table is not hard to find one's deceased 
father grind students most of the students in the general 
economic foundation, which accounts for about 60.15%, 
better part, a small number of about 18.04%, skewness 
left on the whole, the economy to a certain extent, and 
one's deceased father grind rate is positive correlation, but 
because the sample size limitations of this research, 
combined with the data in the table, preliminarily 
concluded that the correlation degree is not very strong. 
4 INFLUENCING FACTORS ANALYSIS BASED ON 
LOGIT REGRESSION MODEL 
4.1 THEORETICAL BASIS OF LOGIT MODEL 
This paper mainly studies the factors affecting college 
students' postgraduate entrance examination orientation. 
Therefore, as a response variable, "postgraduate entrance 
examination orientation" is a typical dichotomy variable, 
that is, Y_i={0, 1} (" 1 "means postgraduate entrance 
examination, " 0 "means no postgraduate entrance 
examination). Because of the possible interaction 
between variables, the traditional linear model cannot 
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effectively fitting explain and be explained variables, the 
relationship between the heteroscedasticity problems 
further decided the limitation of general regression 
method, and doesn't have to obey normal distribution, the 
overall probability given the attribute data characteristics 
of the research object, we chose to use logit multivariate 
regression model is appropriate. 
The general expression of Logit's logarithmic advantage 
model is as follows: 

ln �
𝜋𝜋𝑖𝑖

1 − 𝜋𝜋𝑖𝑖
� = logit[P(Y = 1|X)]

= α + 𝛽𝛽1𝑥𝑥1 + 𝛽𝛽2𝑥𝑥2 + ⋯+ 𝛽𝛽𝑛𝑛𝑥𝑥𝑛𝑛 
The parameter 𝛽𝛽𝑖𝑖  is the effect of the logarithmic 
predominance of 𝑥𝑥𝑖𝑖 on Y=1 when other X is controlled, 
that is, the product effect of the predominance of 𝑥𝑥𝑖𝑖 on 
Y=1 is exp(𝛽𝛽𝑖𝑖) when other X levels are fixed. The ratio 
𝜋𝜋𝑖𝑖

1−𝜋𝜋𝑖𝑖
 is the dominant ratio. In this paper, it represents the 

dominant ratio of postgraduate entrance examination 
orientation of college students. 𝜋𝜋𝑖𝑖 is the rate of choosing 
the postgraduate entrance examination, and 1-𝜋𝜋𝑖𝑖  is the 
rate of not choosing the postgraduate entrance 
examination. 
4.2 VARIABLE SELECTION 
There are many factors affecting college students' choice 
of postgraduate entrance examination, including 
individual characteristics and external conditions. Since 
the explanatory variables selected in this paper are all 
ordered (except gender) data, the variables are assigned 
as follows: 
Grade (𝑥𝑥1) 𝑥𝑥1 =1, 2, 3 and 4 correspond to "freshman", 
"sophomore", "junior" and "senior" respectively; "-" 
Gender ( 𝑥𝑥2 ) 𝑥𝑥2  =0, 1 corresponds to "male" and 
"female" respectively; "-" 
Academic achievement (𝑥𝑥3 ) 𝑥𝑥3  =1, 2, 3 correspond to 
"not optimistic", "average" and "good" respectively; "+" 
Practical experience ( 𝑥𝑥4 ) 𝑥𝑥4  =0, 1 respectively 
corresponds to "No practical experience" and "Have 
practical experience"; "-" 
Economic base (𝑥𝑥5 ) 𝑥𝑥5  = "Not optimistic", "General", 
"Good"; "+" 
Professional Prospects ( 𝑥𝑥6 ) 𝑥𝑥6  = "Not optimistic", 
"General", "Good"; "-" 
It should be noted that the positive and negative signs 
after each explanatory variable represent the prior 
judgment of the influence direction of this factor on the 
explained variable, and the numbers (for ordered 
variables) represent the score of the corresponding 
category. 
5 MODEL PARAMETER ESTIMATION AND 
HYPOTHESIS TESTING 
Taking grade, gender, academic performance, practical 
experience, economic foundation and professional 
prospect as independent variables, and taking 
postgraduate entrance examination as dependent variable, 
SPSS software was used to carry out multivariate logit 
regression of ungrouped data. 
5.1 SIGNIFICANCE TEST OF THE MODEL 
Due to the small number of survey samples and the large 
number of independent variables selected in this paper, 

there may be independent variables that have no 
significant influence on the model or have a high degree 
of collinearity, thus the overall effectiveness of the model 
cannot be judged. Therefore, it is necessary to test the 
established regression model 

𝐻𝐻0:𝛽𝛽1 = 𝛽𝛽2 = ⋯ = 𝛽𝛽𝑛𝑛
= 0        𝐻𝐻1:𝐴𝐴𝐴𝐴 𝑙𝑙𝑒𝑒𝑙𝑙𝑙𝑙𝐴𝐴 𝑜𝑜𝑜𝑜𝑒𝑒 𝐾𝐾𝑝𝑝𝑒𝑒𝑝𝑝𝑝𝑝𝑝𝑝𝐴𝐴𝑜𝑜𝑝𝑝 𝑝𝑝𝑙𝑙 𝑜𝑜𝑜𝑜𝐴𝐴 𝑧𝑧𝑒𝑒𝑝𝑝𝑜𝑜 

The null hypothesis indicates that whether college 
students choose to take the postgraduate entrance 
examination or not is independently associated with the 
selected predictor variables. If the null hypothesis is 
rejected, it indicates that at least one factor plays a role. 
The likelihood ratio statistic is selected as the test statistic, 
and its expression is as follows: 
𝐺𝐺2

= −2 log �
𝑀𝑀𝑙𝑙𝑥𝑥𝑝𝑝𝑀𝑀𝛥𝛥𝑀𝑀 𝑙𝑙𝑝𝑝𝑘𝑘𝑒𝑒𝑙𝑙𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑝𝑝 𝑤𝑤ℎ𝑒𝑒𝑜𝑜 𝐻𝐻0 𝑝𝑝𝑙𝑙 𝐴𝐴𝑝𝑝𝛥𝛥𝑒𝑒

𝑀𝑀𝑙𝑙𝑥𝑥𝑝𝑝𝑀𝑀𝛥𝛥𝑀𝑀 𝑙𝑙𝑝𝑝𝑘𝑘𝑒𝑒𝑙𝑙𝑝𝑝ℎ𝑜𝑜𝑜𝑜𝑝𝑝 𝑣𝑣𝑙𝑙𝑙𝑙𝛥𝛥𝑒𝑒 𝑤𝑤𝑝𝑝𝐴𝐴ℎ 𝛥𝛥𝑜𝑜𝑙𝑙𝑝𝑝𝑀𝑀𝑝𝑝𝐴𝐴𝑒𝑒𝑝𝑝 𝐾𝐾𝑙𝑙𝑝𝑝𝑙𝑙𝑀𝑀𝑒𝑒𝐴𝐴𝑒𝑒𝑝𝑝𝑙𝑙
�

≈ −2(𝐿𝐿0 − 𝐿𝐿1) 
𝐿𝐿0  represents the maximum likelihood value of the 
whole model, and 𝐿𝐿1  represents the maximum 
likelihood value when 𝐻𝐻0 is true. It is easy to know from 
the expression that when 𝐻𝐻0 is not true, the maximum 
likelihood ratio will be much less than 1, then its 
logarithmic value will be negative, while the logarithmic 
ratio of -2 times will be a very large positive number, that 
is, 𝐺𝐺2 will be a very large value. 
In this survey, under 𝐻𝐻0 
𝐺𝐺2~𝜒𝜒𝛼𝛼2(6)        P = 1 − p(𝐺𝐺2 > 𝜒𝜒𝛼𝛼2(6)) 
When α=0.05, 𝐺𝐺2 =123.111 > 𝜒𝜒0.05

2 (6) =9.670 was 
calculated by SPSS, which rejected the null hypothesis 
and strongly indicated that at least one of the predictive 
variables was effective. 
5.2PARAMETER ESTIMATION OF THE MODEL 
After passing the above significance test, we can estimate 
the parameters and easily fit the model by using SPSS. 
The following shows the running results obtained by 
using the Binary Logistics function of SPSS: 

Table 4 Parameter estimation table 
 coefficient S.E Wald Df Sig Exp(B) 

Practical 
experience 

-1.067 0.442 5.828 1 0.016 0.344 

Gender 0.398 0.491 4.159 1 0.044 1.489 
Constant 1.355 0.280 23.335 1 0.000 3.875 

It can be clearly seen from above that only two of the six 
selected variables are retained, and the model obtained is 

logit[P(Y = 1|X)] = 1.355 + 0.398𝑥𝑥1 − 1.607𝑥𝑥2 
At this time, the model 𝐺𝐺2 =132.78 was improved 
compared with the original, the sig value was 0.016, and 
the significance of the model was enhanced. 𝑅𝑅2 = 0.758 
indicated that the fitting effect of the model was relatively 
good. Therefore, we believed that the model was 
reasonable and effective, and could better measure the 
relationship between explanatory variables and factors. 
6. CONCLUSION 
It can be seen from the above results that the choice of 
whether to take the postgraduate entrance examination or 
not is mainly affected by two factors, namely gender and 
working experience. In the case of fixed gender (𝑥𝑥2), the 
product effect of increasing one unit of practical 
experience (𝑥𝑥4) on the postgraduate entrance examination 
is 0.344, which is negative. The product effect of 
increasing one unit of gender on postgraduate entrance 
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examination is 1.489, which is positive. This indicates 
that female college students in Bengbu universities have 
a greater tendency to take the postgraduate entrance 
examination. Affected by work experience, students with 
work experience are more likely to consider taking the 
postgraduate entrance examination for further study. It is 
worth noting that although the P value of the final model 
is small, R^2 is not large enough, so the reflection model 
may have certain defects: 
(1) Some important variables are missing. By referring to 
relevant literature, it can be found that some scholars have 
also taken factors such as family income, household 
registration and employment pressure into consideration 
and verified the important role of these factors in the 
model. Therefore, it can only be said that the model 
obtained in this paper is relatively reasonable and new 
variables need to be improved and continued to be 
introduced. 
(2) unreasonable setting options. Noting that some 
influencing factors, such as academic performance and 
family economic foundation, should themselves have 
important effects on the explanatory variables, but since 
I simply set the options as the order variables 1, 2, and 3 
in the process, more gradients or quantification of criteria 
(such as "1" for "below 80") might make the results more 
representative. It will not make the respondents 
ambiguous on the choice of options, resulting in the loss 
of representativeness of some indicators of the sample 
data. 
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Abstract: For shareholder investment motive factors, an 
investigation in bengbu investors investment behavior, 
for example, combined with the shareholder investment 
fry stock incentive, stock investment mode, the daily 
average time, proportion of stock market capital of 
personal assets, investment stock expected return on 
investment and risk to bear ability, the six levels discuss 
stocks and the relation of China's manufacturing industry. 
The results show that the longer the time span of 
investment, the higher the expectation of investment 
return, and there is no significant correlation between 
investors' choice of investment mode and the degree of 
stock knowledge, and investors with different education 
levels have great differences in the motivation of 
investing in stocks. 
Keywords: Investor investment; Behavioral motivation; 
Contingency analysis; Factors affecting 
 
1 INTRODUCTION 
With the high-speed development of our social economy, 
the financial markets such as securities, stocks, funds also 
deep into the all levels of people's life, the development 
of derivatives markets is no longer a rich layer of crowd 
of privilege, improvement of living standards of residents 
deepened people's ideas, to finance more and more people 
began to make stock investment related activities, but 
because of China's securities market development period 
is shorter, Compared with western countries, the market 
investment environment is still in an imperfect stage, 
investors' investment philosophy and psychology are not 
mature, and all kinds of speculative behaviors and illegal 
forces are easy to take advantage of investors' cognitive 
bias to arbitrarily manipulate the stock price [1]. 
Therefore, this study studies the motivation and 
influencing factors of domestic investors' investment 
behavior. It is of great practical significance for the 
effective control of financial market order and the 
reduction of investors' decision-making errors. Based on 
the field survey data, this paper analyzes the influencing 
factors of investors' investment motivation by using the 
two-dimensional contingency table. 
2 DATA SOURCE 
The data of this analysis comes from the survey on the 
investment behavior of Bengbu stock market residents 
under the background of the rebound of stock market 
after March in the 2019 National College Student Market 
Survey Competition. The following analysis is based on 
452 valid questionnaires in this survey. 

3 DESCRIPTIVE STATISTICAL ANALYSIS 
Based on data from the online questionnaire to collect it, 
eliminate invalid data, blank, the data for further sorting 
after cleaning, to shareholders equity investment 
motivation, investment mode, the daily average stock 
time, proportion of stock market capital of personal assets, 
investment stock expected return on investment, 
investors risk tolerance, the indicators such as 
preliminary statistical analysis, the results are shown 
below. 
3.1 MOTIVATION ANALYSIS OF STOCK 
INVESTMENT 
The formation of investment motivation is affected by 
investors' social environment, economic strength, 
education level and other factors. Sometimes investors 
cannot choose a certain investment motive subjectively, 
resulting in uncertainty or diversification of investment 
motive, thus forming complex and chaotic investment 
philosophy. 

 
Fig. 1 Proportion chart of respondents' motivation to 
invest in stocks 
Through the analysis of the respondents' motivation to 
invest in stocks, we find that 48.23% of the respondents 
invest in stocks for the purpose of capital appreciation. 
These investors invest capital in promising companies 
with good operating returns, and share the benefits of 
enterprise development and economic growth by means 
of dividend payment, share allocation and so on. They do 
not take the money invested in the stock market as the 
source of daily consumption, so the investment mentality 
is stable, can calmly handle the rise and fall of the stock 
market, can be said to be a stable force in the stock market. 
If this kind of investment motive can dominate in the 
stock market, the stock market is expected to form a 
healthy and stable state [2]. 
The number of respondents with capital liquidity 
combined with earning motive and speculative motive 
was similar, accounting for 17.03% and 16.15% 
respectively. For those investors who favor the unity of 
liquidity and profitability in the stock market, they know 
that bank deposits are highly liquid and can be withdrawn 
at any time, but their profitability is poor, while stock 
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investment returns are higher than bank deposits, and 
they have strong liquidity. When investors need money, 
they can sell their stocks in time and get their cash the 
next day. However, because of the volatility of the stock 
market, when the stock market is in a trough and it is in 
urgent need of cash, shareholders can only suffer losses 
at this time, and it is difficult to achieve the unity of 
liquidity and profitability. At the same time, for 
speculative investors, they do not pay attention to the 
company's performance and growth when buying stocks, 
but pay attention to the market performance of the stock. 
As long as it is still able to rise the stock, no matter 
whether it is a loss at the end of the year, according to buy 
not wrong; As long as the price of the stock is likely to 
fall in the next period of time, the company will not 
hesitate to sell, regardless of the future development of 
the company. Objectively, excessive speculation is not 
conducive to the healthy development of the stock market, 
which needs to be solved by improving and perfecting the 
market mechanism itself. 
11.73% of respondents invest in stocks to realize their 
self-value. Those who enter the market with this motive 
buy and sell stocks for the purpose of proving their own 
ability and social value through their own success in the 
stock market, rather than for the continuous appreciation 
of their invested capital. Such investors tend to be very 
concerned about the success or failure of the operation in 
the stock market, and they pay much attention to the 
conversion of market hot spots, the development trend of 
macroeconomic operation, and the use of technical 
analysis methods in the operation. Their investment 
orientation can often influence the behavior of other 
investors [3]. The proportion of respondents who sought 
spiritual sustenance in the stock market was the smallest, 
at 6.86%. These few respondents do not invest in the 
stock market with profit as the main motive. They may 
not get spiritual satisfaction in their own jobs, but hope to 
seek excitement and fun through fighting in the stock 
market. Such investors tend to invest a lot of enthusiasm 
in the stock market, and have personally experienced the 
whole process of the development of China's stock 
market. They are a stalwart of the stock market, 
unswervingly holding their ground even during the worst 
of downturns. 
3.2 ANALYSIS OF INVESTMENT MODE 
COMBINED WITH INVESTMENT KNOWLEDGE 
Stock short - term and long - term the biggest difference 
is their time cycle is different, the stock is bought after a 
few trading days immediately sold, this kind of practice 
is called short - term. On the other hand, if you buy many 
days or even months before you sell, this practice is called 
long term. Some investors prefer the combination of 
long-term and short-term investment model, 
buying/selling stocks at appropriate times, or holding 
long-term investment and short-term investment stocks at 
the same time, buying and selling according to the market 
situation. In order to further analyze the relationship 
between investors' investment mode and their mastery of 
stock investment knowledge, we combined the 
investment mode selected by investors with their mastery 

of stock investment knowledge, and obtained the analysis 
chart as shown in Figure 2. 

 
Fig. 2 Analysis diagram of investors' investment mode 
combined with investment knowledge 
According to Figure 2, first of all, it can be seen that most 
of the respondents have a basic or relatively good 
understanding of the stock market, accounting for 68.58% 
of all respondents. It can be seen that most investors are 
"rational investment based on limited knowledge". 
Secondly, it is found that investors with little knowledge 
of stock investment are more inclined to short-term 
investment, accounting for 59.78% of the two groups. In 
essence, short-term investment behavior belongs to 
speculative behavior, which takes large risks but 
sometimes generates considerable returns. To do short - 
term person, the company performance stand or fall, price 
- earnings ratio is not important, important is whether the 
share price has quite a range of frequent rise and fall, thus 
profitable. Generally speaking, stocks issued by 
companies that are more affected by the economic cycle 
pay higher dividends and bear higher risks, making them 
good short-term investments. Short-term investors 
generally do not pay much attention to the rise and fall of 
the stock market and the analysis of the policy 
environment, but simply focus on short-term profits and 
losses. 
Investors with basic knowledge of stock market 
investment prefer the combination of long-term and 
short-term investment, accounting for 54.84% of the two 
groups. Investors with midline investment put their 
unused funds into the stock market and then cash them 
out of the market when they need funds. This kind of 
investment method is relatively the least risk, it has 
neither long-term investment for a long time and limit the 
risk of exclusive, nor short-term investment intense 
speculative risk, so it is adopted by most investors, this 
kind of investment method is also the most stable one 
kind of investment method; 
Most investors who have a good knowledge of stock 
market investment adopt the mode of long-term 
investment, and 70% of them choose the mode of long-
term investment. It can be seen that those who have a 
good knowledge of stock investment invest on the basis 
of fundamentals, or they buy the stock in expectation of 
great development of the company and then increase the 
stock price. Generally speaking, it is difficult for a 
company's basic changes to appear within a few months. 
Therefore, if such thinking is used to intervene in the 
stock market, it will usually last more than one year. Such 
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investors tend to study the changes of the stock market 
deeply and have certain judgment ability. 
Overall, of all the respondents, choose the length of the 
investment mode of combining the largest number, 
generally in the stock itself, on the basis of the analyses 
of the recent performance of listed companies have some 
confidence, and that when the stock price is moderate and 
buying, generally hold about a month or even six months, 
to wait for appreciation, to gain profits. 
3.3 AVERAGE STOCK FRY TIME ANALYSIS EVERY 
DAY 

 
Fig. 3 Average daily trading time ratio of interviewees 
According to Figure 3, it can be found that the number of 
respondents who spend an average of 1.5-3 hours per day 
investing in stocks is the largest, accounting for 46.68%. 
The average daily time for investing stocks is more than 
3 hours accounting for 19.14%, 0.5-1.5 hours accounting 
for 21.38% and less than 0.5 hours accounting for 12.81%. 
The weighted average method was used to calculate the 
total average hours. Therefore, we can assume that the 
average daily investment time of respondents is 1.97 
hours. 
3.4 STOCK MARKET FUNDS ACCOUNT FOR THE 
PROPORTION OF PERSONAL ASSETS ANALYSIS 

 
Fig. 4 The proportion of respondents' funds invested in 
the stock market in their personal assets 
Figure 4 is the chart of the proportion of personal assets 
invested in stock market by respondents in this survey. By 
observing Figure 4, we can see that most respondents 
invest 10%~30% of their assets in stock market, 
accounting for 39.60%. Meanwhile, 26.33% of 
respondents invest less than 10% of their assets in stock 
investment. 21.68 percent of respondents choose to invest 
30-50 percent of their funds in stocks, while 12.39 
percent of investors put more than 50 percent of their 
assets in the stock market. This shows that most investors 
are more rational and can reasonably arrange the 
allocation of individual funds. 

3.5 ANALYSIS OF EXPECTED RETURN ON 
INVESTMENT IN STOCKS 

 
Fig. 5 Proportion diagram of expected return on 
investment in stocks of interviewees 
See Figure 5 for the expected return on investment of the 
respondents in stocks. According to Figure 5, it can be 
seen that the expected return on investment is mostly 
concentrated in the range of 10%-100%. Meanwhile, the 
psychological expectation of 8.98% of respondents on the 
return rate of stock investment is less than 10%. 
Comparatively speaking, these respondents have low 
expectation on the stock market and can be classified as 
conservative and stable investors. While 5.75% of 
respondents are eager to get a return of more than 100%, 
they are either too eager for quick success and excessive 
pursuit of return, or they are rich in stock market 
knowledge and experience. 
3.6 ANALYSIS OF RISK TOLERANCE OF 
SHAREHOLDERS 

 
Fig. 6 Proportion diagram of shareholders' own risk-
bearing capacity 
As can be seen from Figure 6, in the analysis of the risk-
bearing capacity of shareholders, 32.74% of the 
respondents said that they could not bear risks, and the 
volatility of the stock market would bring certain negative 
effects on assets and their own psychology. 
47.34% of respondents believe that although they reject 
risks, they can still bear some risks. They are more 
cautious in the stock market and can stop their losses in 
time. At the same time, 15.27% of the respondents believe 
that they are adventurous and aggressive, while 4.65% of 
the respondents are risk-loving and quite aggressive. 
Such investors mostly invest their money in stocks with 
large price fluctuations, such as hot stocks and 
speculative stocks, etc., and frequently buy and sell them 
in order to take greater risks and gain benefits. 
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4 INFERENTIAL STATISTICAL ANALYSIS AND 
CONSTRUCTION OF STATISTICAL MODELS 
4.1 A CONTINGENCY TABLE ANALYSIS OF 
INVESTMENT PATTERN AND EXPECTED RATE OF 
RETURN 
The expected rate of return is divided into five levels, 
which are below 10%, 10%-30%, 30%-60%, 60%-100% 
and above 100%. Shareholders with different investment 
modes have different requirements for expected rate of 
return, so this survey selects the dimension of investment 
mode, analyzes the difference of performance of different 
investors on expected rate of return through contingency 
table, and judges the correlation between investment 
mode and expected rate of return. 
According to the analysis of investment mode and 
expected rate of return, expected rate of return is divided 
into five levels, which are below 10%, 10%-30%, 30%-
60%, 60%-100% and above 100% respectively, so as to 
understand whether there is a significant relationship 
between investment mode and expected rate of return. 

Propose hypotheses: 
Null hypothesis (H0): Variable investment pattern and 
variable expected rate of return are independent 
Alternative hypothesis (H1): Variable investment pattern 
and variable expected rate of return are not independent 
Table 1 Chi-square test of investment model on expected 
return rate 

 value df Progressive Sig. 
(bilateral) 

Pearson chi-square 89.485 48 .000 
Likelihood ratio 79.548 48 .000 
Linear and linear 
combinations 48.262 1 .000 

As can be seen from Table 1, the corresponding P value 
of Pearson's chi-square independence test =0.000<0.05, 
rejecting the null hypothesis and suggesting that there is 
a significant correlation between investment model and 
expected rate of return. See Table 2 for specific 
differences: 

Table 2 Cross analysis table of investment mode to expected return rate 
  Expected rate of return 
  <10% 10%~30% 30%~60% 60%~100% >100% A combined 

Investment 
patterns 

Short-term investments 18.1% 28.9% 16.4% 19.2% 17.4% 100% 
Long and short line combined 
investment 16.4% 21.3% 29.9% 18.8% 13.6% 100% 

Long-term investment 9.8% 15.6% 21.7% 32.5% 20.4% 100% 
A combined 14.8% 21.9% 22.7% 23.5% 17.1% 100% 

As can be seen from Table 2, the longer the time span of 
investment, the higher the expectation of investment rate 
of return, and the investors who choose long-term 
investment mode have the expected rate of return ranging 
from 60% to 100%, while those who choose short-term 
investment mainly have the expected rate of return 
ranging from 10% to 30%. For the combination of long-
term and short-term investment investors on the expected 
rate of return is mainly concentrated in 30%~60%. The 
main reason is the stock is a high-risk industry, high 
return volatility is hard to guess, for those who are willing 
to invest for the long term stock they are willing to bear 
many unknown risk, so they also as to the requirement of 
yield increases, for those short-term investment may 
mainly is to understand the stock market, there's a certain 
speculative psychology, So the rate of return is lower. In 
conclusion, the fundamental reason for the significant 
difference between the investment model and the 
expected rate of return is that the investors with different 
investment models have different purposes and risk 
tolerance for stock investment. 
4.2 A CONTINGENCY TABLE ANALYSIS OF 
EDUCATIONAL LEVEL AND STOCK INVESTMENT 
MOTIVATION 
The motivation of investing in stocks can be summarized 
into five aspects: capital appreciation, motive speculative 
motive, motive to realize the combination of capital 
liquidity and profitability, motive to realize self-value and 
motive to seek spiritual support. Investors with different 
backgrounds have different motivations to invest in 
stocks. Therefore, this survey selects the dimension of 
education level to analyze the difference of investors with 

different education levels on the motivation to invest in 
stocks through the contingency table, so as to judge the 
correlation between education level and motivation to 
invest in stocks. 
The education level is divided into four levels: junior high 
school and below, senior high school, junior college, 
undergraduate and graduate degree and above. The 
analysis is conducted on the education level and the 
motivation to invest in stocks to understand whether there 
is a significant relationship between the education level 
and the motivation to invest in stocks. 
Propose hypotheses: 
Null hypothesis (H0): the education level of the variable 
is independent of the motivation of the variable to invest 
in stocks 
Alternative hypothesis (H1): the education level of the 
variable is not independent of the motivation of the 
variable to invest in stocks 
Table 3 Chi-square test of education level on stock 
investment motivation 

 value df Progressive Sig. 
(bilateral) 

Pearson chi-square 451.245 73 .000 
Likelihood ratio 395.264 73 .000 
Linear and linear 
combinations 79.252 1 .000 

As can be seen from Table 3, the corresponding P value 
of Pearson's chi-square independence test =0.000<0.05, 
rejecting the null hypothesis and suggesting that there is 
a significant correlation between education level and 
stock investment motivation. See Table 4 for specific 
differences: 
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Table 4 Cross analysis of educational level and stock investment motivation 
  Motivation for investing in stocks 

  Capital 
appreciation 

Speculative 
motive 

Achieve capital 
liquidity and 
profitability 

Realize 
one's own 
value 

Seeking 
spiritual 
sustenance 

A 
combined 

Education 
level 

Junior high 
school and below 12% 51% 21% 11% 5% 100% 

High school 9% 45% 18% 20% 8% 100% 
College or 
Bachelor's 
Degree 

42% 14% 21% 11% 12% 100% 

Postgraduate or 
above 5% 12% 35% 30% 18% 100% 

A combined 17% 30.5% 23.75% 18% 10.75% 100% 

The table 4 shows that different level of education of 
investors to invest in stocks, there are many differences 
between motivation for junior middle school and the 
following and the motivation of investors who invest in 
stocks with a high school education is primarily a a 
speculative motive, because of their cultural level is low, 
the anticipation of stock and the lower level of 
understanding, investing in stocks is mainly speculation; 
For college diploma and bachelor degree of investors who 
invest in stocks of motivation mainly capital appreciation, 
the motivation of the main reason is that they have a 
certain cultural quality, the stock market can be deep 
understanding, to the future development of the stock and 
stock market have a certain understanding and also have 
a certain amount of capital, by investing in stocks to make 
existing capital appreciation, To achieve more benefits; 
For graduate and above people they invest in stocks 
motive mainly is to achieve capital liquidity and 
profitability to combine and realize their own value, 
because this part of the people high scientific and cultural 
knowledge and existing capital is more, by investing in 
stocks can make capital play a broader role, in addition, 
they invest in stocks is also a way of realizing ego value. 
On the whole, it can be seen that the proportion of 
investors who invest in stocks for the purpose of seeking 
spiritual sustenance is low, indicating that investors' 
investment behavior is more reasonable rather than blind 
investment. 
5 CONCLUSION 
According to the above descriptive statistics and 
inferential statistical analysis, the analysis results were 
further sorted out to draw the following conclusions: 
(1) The longer the investment time span, the higher the 
expectation of the return on investment, and the investors 
who choose the long-term investment mode focus on the 
expected return on 60%~100%, while the investors who 
choose the short-term investment mainly focus on the 
expected return on 10%~30%. For the combination of 
long-term and short-term investment investors on the 
expected rate of return is mainly concentrated in 
30%~60%. 
(2) There is no significant correlation between investors' 
choice of investment mode and their understanding of 

stock knowledge. For the vast majority of investors, their 
investment mode of stock is a combination of long and 
short lines. 
(3) The motivation of investing in stocks is correlated 
with risk tolerance. For those who have speculative 
motivation, their risk tolerance is low, while for those 
who realize self-value and seek spiritual sustension, their 
risk tolerance is strong. 
(4) of the different level of education there are many 
differences between the motivation of investors to invest 
in stocks, for the higher level of education of the people, 
their incentive to invest in stocks, the more clear, in order 
to achieve capital appreciation and flow as well as the 
realization of self-worth, and for the lower level of 
education of the people they are mostly speculative 
motive. 
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Abstract: Oxygen saturation is the volume of 
oxygenated hemoglobin bound by oxygen in the blood as 
a percentage of the total available bound hemoglobin 
volume and is an important physiological parameter of 
the respiratory circulation. In this paper, based on the data 
given in the annex of question B of the Mini-Max, firstly, 
a time series analysis of blood oxygen saturation was 
performed on 36 testers using the rescaled polar 
difference method to calculate the representative values 
of blood oxygen saturation. And the training data set and 
validation data set were selected from the 36 sample data, 
and a BP neural network model was constructed using 
Matlab software to explain the variation pattern of the 
blood oxygen saturation series. Secondly, using gray 
correlation analysis, the rescaled extreme difference 
values of blood oxygen saturation were used as the 
reference series, and gender, whether or not smoking in 
the past, whether or not smoking in the present, BMI and 
age were set as the comparison series, and the correlation 
degree of blood oxygen saturation series of the five 
indicators were calculated and ranked separately, and it 
was found that age had the largest correlation coefficient 
with blood oxygen saturation series. 
Key words: Blood oxygen saturation; rescaled extreme 
differences; BP neural network; gray correlation analysis 
 
1.INTRODUCTION 
Blood oxygen, which refers to the oxygen in the blood, is 
normally saturated at 95% or higher in the human body. 
The higher the oxygen content in the blood, the better the 
person's metabolism. Of course a high blood oxygen level 
is not a good phenomenon, all blood oxygen in the human 
body has a certain saturation level, too low will cause 
insufficient oxygen supply to the body, too high will lead 
to cell aging in the body [1]. Therefore, by exploring the 
typical pattern of blood oxygen saturation changes, it 
allows us to characterize a person using several 
parameters, and it is of great physiological importance to 
understand whether the oxygen saturation sequence 
pattern is age-related [2]. 
2.DATA COLLECTION AND PROCESSING 
The data in this article come from Question B of the 2020 
Certificate Authority Cup International Mathematical 
Contest in Modeling. 
We collected data on oxygen saturation and personal 
physiological information at a frequency of 1 Hz for a 
duration of 1 hour from 36 test subjects. They were: age, 
BMI, gender, smoking history and current smoking status. 

A hypothesis was also formulated: these indicators are 
sufficient to describe the pattern of oxygen saturation 
changes. The above data were then purified, and all model 
building and data processing was performed by 
MATLAB 2020; SPSS 25 and R. 
3.BLOOD OXYGEN SATURATION VARIATION 
PATTERN 
3. 1 Model Preparation 
Because subjects may be affected by their own mood 
fluctuations and external environmental changes during 
the testing process, some abnormal values of blood 
oxygen saturation may occur [3], and at the same time, 
there are different scale units and large differences in each 
index, which will affect the subsequent model building if 
the data are not processed accordingly. Therefore, we 
removed and normalized the outliers from the raw data 
and quantified the gender and smoking status before the 
oxygen saturation model was built. 
The human oxygen saturation of the 36 subjects in the 
raw data is a series of time series data, which cannot be 
accurately and comprehensively described by 
conventional data processing methods. Therefore, we 
decided to use the rescaled extreme difference index to 
represent the oxygen saturation status of the subjects 
within one hour[4]. 
Outlier rejection: The following is the raw time series 
data of oxygen saturation and age, BMI, smoking history 
and/or current smoking status for some 36 subjects tested 
continuously at 1 Hz for 1 h. As can be seen in Figure 1, 
individual data fluctuate greatly and need to be rejected 
as outliters. 

 
Figure 1 Original time series plot of some subjects. 
The outlier rejection method is based on the Lajda 
criterion, i.e.3𝜎𝜎Criterion: For the original time series data 
when the deviation is greater than3𝜎𝜎 , This data is an 
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outlier and needs to be removed in time.𝜎𝜎The formula for 
calculating: 

𝜎𝜎 = �∑ (𝑥𝑥𝑖𝑖−𝜇𝜇)2𝑛𝑛
𝑖𝑖=1

𝑛𝑛-1  (1) 
Among them, 𝑥𝑥𝑖𝑖(𝑝𝑝 = 1 ∼ 10000) refers to the oxygen 
saturation of 36 subjects tested continuously at 1 Hz for 
approximately one hour as well as raw time series data on 
age, BMI, smoking history and/or current smoking status, 
respectively. When the deviation is greater than 3𝜎𝜎, the 
data is an outlier, and the guidelines for determining 
outliers are as follows. 
|𝑥𝑥𝑖𝑖 − 𝜇𝜇| > 3𝜎𝜎 (2) 
Therefore, the range of normal data is𝑥𝑥𝑖𝑖 > 𝑥𝑥+3𝜎𝜎and𝑥𝑥𝑖𝑖 <
𝑥𝑥 − 3𝜎𝜎, after eliminating the rest, the value is normal. 
After the outlier rejection process, we obtained normal 
time series data of oxygen saturation, age, BMI, smoking 
history and current smoking status for 36 subjects tested 
continuously at 1 Hz for approximately one hour. Under 
normal conditions, the fluctuation of blood oxygen 
concentration in humans is kept within a certain range 
without too many extreme values. Under the original 129, 
886 data, 35 invalid data were excluded based on extreme 
values and other indicators, leaving 129, 851 valid 
data.Constructing rescaled polar variance indicators: The 
rescaled polar variance analysis in fractal theory is a 
statistical method for long-term records in natural 
phenomena.Application𝑅𝑅

𝑆𝑆
 analysis Method, It is possible 

to predict the time series with fractal characteristics, find 
out its change pattern, and predict its development trend, 
which is a good description of the large data volume in 

nature [5], and the calculation process is as follows: 
Time series mean: 
𝜀𝜀𝑇𝑇 = 1

𝑇𝑇
∑ 𝜀𝜀(𝐴𝐴)𝑇𝑇
𝑡𝑡=1  (3) 

Cumulative Deviation: 
𝑍𝑍(t, 𝑇𝑇) = ∑ [𝜀𝜀(𝛥𝛥) − 𝜀𝜀𝑇𝑇]𝑡𝑡

𝑢𝑢=1  (4) 
range: 
𝑅𝑅(𝑇𝑇) = 𝑀𝑀𝑙𝑙𝑥𝑥

1≤𝑡𝑡≤𝑇𝑇
𝑍𝑍(𝐴𝐴,𝑇𝑇) − 𝑀𝑀𝑝𝑝𝑜𝑜

1≤𝑡𝑡≤𝑇𝑇
𝑍𝑍(𝐴𝐴,𝑇𝑇) (5) 

Standard deviation: 

𝑆𝑆(𝑇𝑇) = �1
𝑇𝑇
∑ [𝜀𝜀(𝐴𝐴) − 𝜀𝜀𝑇𝑇]2𝑇𝑇
𝑡𝑡=1 �

1
2�  (6) 

Rescaled range: 
𝑌𝑌 = 𝑅𝑅(𝑇𝑇)

𝑆𝑆(𝑇𝑇) (7) 
Fixed class data processing: To facilitate the subsequent 
construction of the oxygen saturation model, we assigned 
a value of 1 to gender and 0 to female, and divided the 
subject's smoking status into two variables: whether 
he/she smoked in the past and whether he/she smokes 
now, with a value of 1 if the subject smokes and 0 
otherwise. 
Data standardization: The data were standardized due to 
the existence of different scale units for each indicator, so 
the size of the data varied greatly. 
𝜇𝜇 = ∑ 𝑥𝑥𝑖𝑖

𝑛𝑛
𝑖𝑖=1
𝑛𝑛

 (8) 

𝜎𝜎 = �∑ (𝑥𝑥𝑖𝑖−𝜇𝜇)2𝑛𝑛
𝑖𝑖=1

𝑛𝑛
 (9) 

𝑥𝑥𝑖𝑖∗ = 𝑥𝑥𝑖𝑖−𝜇𝜇
𝜎𝜎  (10) 

The processed data are shown in Table 1 below: 

Table 1 Data table of treated samples. 
Gender ExSmoker NowSmoker BMI Age Oxygen saturation 

1.0424 -0.52705 -0.29729 -0.52101 -0.8627 0.40359 

1.0424 -0.52705 -0.29729 1.22039 0.50382 2.6465 

1.0424 -0.52705 -0.29729 -0.41217 -0.8627 0.2417 

1.0424 -0.52705 -0.29729 0.16829 -0.8627 0.60403 

… … … … … … 

3.2 Model Analysis 
Using MATLAB to plot the scatter plot of the multiple 
linear regression model after data preprocessing, it was 
found that the points were too discrete from each other 
and there was no obvious trend, so obviously the fitting 
effect would be very poor if a multiple linear regression 
model was constructed, so we decided to fit and predict 
the human blood oxygen saturation variation pattern by 
constructing a BP neural network model. 
BP neural network is a multilayer feedforward network 
trained by error backpropagation algorithm and is one of 
the most widely used neural network models [6].BP 
network continuously adjusts the weights and thresholds 
of the network by backpropagation to minimize the error 
sum of squares of the network, and can learn and store a 
large number of input-output pattern mapping 
relationships without revealing the mathematical 
equations describing such mapping relationships 
beforehand[7].BP The topology of the neural network 
model is shown in Figure 2. 

 
Figure 2 Topology of BP neural network model. 
3.3 Model Construction 
Step 1: Input layer and output layer 
We use the five indicators of gender, past and current 
smoking or not, BMI, and age as input and the extreme 
difference of human blood oxygen concentration rescaled 
as output to construct a human blood oxygen 
concentration model using neural network, and the 
network learning process is as follows Figure 3. 
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Figure 3 Network learning process of BP neural network 
model. 
Step 2: Training set and validation set After pre-
processing such as outlier removal and normalization, we 
use the gender, past and current smoking or not, BMI, and 
age of 30 of the respondents as the samples for learning 
training, and the data of the remaining 6 as the samples 
for validation. 
Step 3: BP neural network parameters The parameters in 
the BP neural network model mainly include: net. 
trainParam. epochs, net. trainParam. Ir, 
net.trainParam.goal, and the parameters in the BP neural 
network model set in this paper are shown in Table 2 
below: 
Table 2 BP neural network model parameters table. 

net.trainParam.epochs net.trainParam.Ir net.trainParam.goal 

200 0.05 0.1 

3.4 Analysis of Results 
The BP neural network prediction results are shown in 
Figure 9, where𝑅𝑅2 = 0.6874. 
Due to the small amount of sample data, we were unable 
to accurately construct a human blood oxygen 
concentration model using the available data, but in the 
social sciences𝑅𝑅2is still relatively large, so we consider 
BP neural networks to be informative in fitting and 
predicting the pattern of human blood oxygen saturation 
changes. 

 
Figure 4 BP neural network model prediction results. 
4.CORRELATION MODEL OF BLOOD OXYGEN 
SATURATION BASED ON GREY CORRELATION 
4.1 Model Analysis 
In the problem of determining whether the blood oxygen 
saturation series and age are correlated, we used gray 
correlation analysis [8], in which the rescaled extreme 
difference values of blood oxygen saturation were used 

as the reference series and the other five indicators were 
set as the comparison series, and the correlations between 
the five indicators and the blood oxygen saturation series 
were calculated separately and ranked on the basis of 
standardization of the corresponding data to draw the 
corresponding conclusions[9]. 
4.2 Model Construction 
Step 1: Determine the analysis series 
Reference series: 
𝑌𝑌 = 𝑌𝑌(𝑘𝑘 k=1, 2...n (11) 
Compare series: 
𝑋𝑋𝑖𝑖 = 𝑋𝑋𝑖𝑖𝑘𝑘 k=1, 2...n;i=1, 2...m (12) 
Step 2: Calculate the correlation coefficient 

𝜏𝜏ik = min𝑖𝑖
𝑚𝑚𝑖𝑖𝑛𝑛
𝑘𝑘

|𝑦𝑦𝑘𝑘−𝑥𝑥𝑖𝑖𝑘𝑘|+𝜌𝜌𝑚𝑚𝑚𝑚𝑥𝑥
𝑖𝑖

𝑚𝑚𝑚𝑚𝑥𝑥
𝑘𝑘

|𝑦𝑦𝑘𝑘−𝑥𝑥𝑖𝑖𝑘𝑘|

|𝑦𝑦𝑘𝑘−𝑥𝑥𝑖𝑖𝑘𝑘|+𝜌𝜌𝑚𝑚𝑚𝑚𝑥𝑥
𝑖𝑖

𝑚𝑚𝑚𝑚𝑥𝑥
𝑘𝑘

|𝑦𝑦𝑘𝑘−𝑥𝑥𝑖𝑖𝑘𝑘|  (13) 

Remember: 
𝛥𝛥ik = |𝑦𝑦𝑘𝑘 − 𝑥𝑥𝑖𝑖𝑘𝑘| (14) 
then: 

𝜏𝜏ik = min𝑖𝑖
𝑚𝑚𝑖𝑖𝑛𝑛
𝑘𝑘

𝛥𝛥𝑖𝑖𝑘𝑘+𝜌𝜌𝑚𝑚𝑚𝑚𝑥𝑥𝑖𝑖
𝑚𝑚𝑚𝑚𝑥𝑥
𝑘𝑘

𝛥𝛥𝑖𝑖𝑘𝑘

𝛥𝛥𝑖𝑖𝑘𝑘+𝜌𝜌𝑚𝑚𝑚𝑚𝑥𝑥𝑖𝑖
𝑚𝑚𝑚𝑚𝑥𝑥
𝑘𝑘

𝛥𝛥𝑖𝑖𝑘𝑘
 (15) 

Among them, 𝜌𝜌 ∈ (0, ,∞) , is called the resolution 
factor.𝜌𝜌 The smaller the size, the greater the resolving 
power ofGeneral𝜌𝜌the value interval of(0, 1), The exact 
value can be taken depending on the situation.When𝜌𝜌 ≤
0.5463, the best resolving power.In the present model𝜌𝜌 =
0.5. 
Step 3: Calculate the correlation 
The correlation coefficient is the value of the degree of 
correlation between the comparison series and the 
reference series at each moment, so there is more than one 
correlation coefficient for each indicator, which does not 
facilitate a holistic comparison. Therefore, we use the 
average value as a quantitative representation of the 
degree of correlation between the comparison and 
reference series. Relevance𝑝𝑝𝑖𝑖 The calculation formula is 
as follows: 
𝑝𝑝𝑖𝑖 = ∑ 𝜏𝜏𝑖𝑖𝑘𝑘

𝑛𝑛
𝑘𝑘=1
𝑛𝑛

 (16) 
Step 4: Relevance ranking 
The relevance is sorted by size, if𝑝𝑝1 < 𝑝𝑝2, Description of 
the reference series 𝑦𝑦 with comparative series 𝑥𝑥2 more 
similar, more relevant. 
4.3 Analysis of Results 
From the model of gray correlation, using MATLAB 
software programming, we can find the gray correlation 
between the five human physiological indicators and the 
extreme difference of the rescaled blood oxygen 
concentration, as shown in Table 3. 
Table 3 Grey correlation of five indicators 
 Gender ExSmoker NowSmoker BMI Age 

Oxygen saturation 4.9903 5.1732 5.1904 4.7011 5.2357 

From the table, we can see that:𝑝𝑝4 < 𝑝𝑝1 < 𝑝𝑝2 < 𝑝𝑝3 < 𝑝𝑝5 
From the above equation, it is clear that age and current 
smoking or not have the greatest effect on the extreme 
difference of human blood oxygen concentration rescaled, 
so we consider that age is related to human blood oxygen 
concentration sequence. 
5. CONCLUSION 
In this paper, we selected the rescaled polar difference 
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method to analyze the time series of blood oxygen 
saturation of 36 test subjects, calculated the 
representative value of blood oxygen saturation, and used 
it as the dependent variable of the model, and other 
indexes in the data as the independent variables to fit and 
predict the change pattern of blood oxygen saturation by 
establishing a BP neural network prediction model. 
Among the 36 sample data, 30 samples were selected as 
the training data set and 6 samples as the validation data 
set, and parameters such as the maximum number of 
training steps, training target error, and learning rate were 
set. Calculated as𝑅𝑅2is 0.6874, The fit was good among 
the social science fields[10]. Then, using gray correlation 
analysis, the rescaled extreme difference values of 
oxygen saturation were used as the reference series, and 
gender, past smoking or not, current smoking or not, BMI 
and age were set as the comparison series, which yielded 
the largest correlation coefficient of 0.524 in the series of 
age and oxygen saturation, indicating a large effect of age 
on oxygen saturation. 
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Abstract: According to the expectation of college 
graduates graduate starting salaries, from personal factors, 
social factors, objective factors and subjective factors in 
four aspects: the selection work, working conditions, 
individual development of indirect seven variables, such 
as structure affect the graduates expected index system of 
the influence factors of the starting salary, by multinomial 
logistic regression model to analyze the important factors 
that affect graduates expect the starting salary and its 
internal mechanism. The results show that the variables 
such as working unit, working conditions and personal 
direct development have significant positive effects on the 
starting salary expectation, while the indirect personal 
development has negative effects on the starting salary 
expectation. It is of practical significance to effectively 
guide the graduates' expected salary and consider it at 
different levels to relieve the employment pressure and 
create social value. 
Keywords: Graduates; Expected starting salary; 
Multinomial logistic regression; Influencing factors 
 
1 INTRODUCTION 
With the popularization of higher education, the number 
of college graduates is increasing year by year, and 
employment and entrepreneurship are facing a 
complicated and grim situation. The employment situation 
of graduates is a key indicator to test the talent training of 
undergraduate institutions, and reasonable expectation of 
starting salary can promote employment. Taking this as 
the research topic, it is of great significance to explore the 
factors affecting the expectation of starting salary of 
undergraduates and put forward constructive suggestions 
for the reform of talent training of undergraduate 
institutions. Foreign scholars Rhona C.Free(2007), Kent 
Gilbreat(2010), Jason Scott(2012) and others jointly 
considered the factors affecting the change of the starting 
salary of college graduates, and found that not only the 
factors such as race, gender, university of graduation, 
undergraduate major and research field had a significant 
impact on the starting salary level, but also economic 
environment and industry factors could also affect the 
starting salary of college graduates [2]. However, 
domestic scholars have found that six factors, such as 
individual gender, major, starting salary of others, self-
assessment and academic level, are also important factors 
affecting the starting salary of graduates [2]. Based on the 

above research, the research hypothesis of this paper is 
that the factors affecting college students' starting salary 
expectation can be summarized into four levels: individual 
factors, social factors, objective factors and subjective 
factors. 
2 DATA SOURCE AND PREPROCESSING 
2.1 QUESTIONNAIRE DATA PROCESSING 
Used in this article the graduates expected salary data 
from the actual survey, in anhui university of finance and 
senior students as the research object, through the online 
questionnaire survey of graduates graduate salary 
expectations, first of all to the investigation of the 
questionnaire analysis, the reliability and validity of 
reliability lower then deleted according to the results of 
the inspection or do not conform to the standard item after 
the formal questionnaire. 500 questionnaires were sent out 
for long-term follow-up of student development, and a 
total of 450 were recovered. After removing irrelevant 
questionnaires and missing data, a total of 443 valid 
questionnaires were retained. After sorting out 443 valid 
questionnaires, the expected salary data of college 
graduates were obtained. 
2.2 VARIABLE SELECTION 
Seven variables, including working unit, working 
conditions, personal development, gender, family 
education and computer level, were selected from the four 
levels of personal factor, social factor, objective factor and 
subjective factor. The index system is shown in Figure 1. 

 
Figure 1 Indicator system of influencing factors of 

college graduates' expected starting salary 
3 DESCRIPTIVE ANALYSIS OF QUESTIONNAIRES 
3.1 BASIC INFORMATION OF THE SUBJECTS 
There are 8 majors in the survey, including international 
economics and trade, statistics and accounting. The survey 
presents a gender structure of male and female, and 
stratified sampling is conducted according to the gender 
ratio. The gender structure of the survey samples is that 
male and female account for 22.1% and 77.9% of the total 
sample size. In the questionnaire, the highest educational 
background obtained by one of the parents of the 
respondents represents the educational level of a family. 



100  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

Families with intermediate educational level (junior high 
school or below, ordinary high school or secondary 
vocational secondary school) are in the majority, 
accounting for 88.2% of the total sample, while those with 
higher educational level only account for 11.8%(junior 
college or undergraduate degree or above). Among the 
samples, 88% passed the National Computer Rank 
Examination (Level 1 and Level 2). 
3.2 ANALYSIS OF THE STARTING SALARY 
EXPECTATIONS OF UNDERGRADUATES 
In order to reflect the respondents' expectation of starting 
salary more objectively and accurately, the questionnaire 
was designed with an interval of 500 yuan. For the 
distribution of the respondents' expectation of starting 
salary after graduation, the number of people with the 
expectation of starting salary between 3000 yuan and 3500 
yuan is the largest, accounting for 38.6% of the sample. 

90.7% of the total sample had an expected starting salary 
of less than 4500 yuan. Fewer than 10 percent of 
undergraduates expect a starting salary higher than 4, 500 
yuan after graduation. The results show that the starting 
salary expectation of undergraduate students is relatively 
reasonable. 
3.3 CROSS CONTINGENCY TABLE ANALYSIS 
To explore the influence factors of undergraduates' 
starting salary expectations, first of all, the basic situation 
of undergraduate students and employment starting salary 
expected cross contingency table analysis, according to 
the inspection results in the table 1, the personal factors, 
represented by gender, represented by the degree of family 
culture of social factors and represented by the national 
computer rank objective factors and there is a correlation 
between employment starting salary expectations. 

Table 1 Cross-linking table of graduates' basic information and expected starting salary 
starting salary 
expectations 

gender Family Education Level National Computer Rank 

male female Junior high 
school 

High 
school secondary college Bachelor degree 

or above none Level 
1 Level2 

 following 3 k 11 72 40 18 0 10 15 2 74 7 
3k-3.5k 42 129 97 48 12 9 5 24 147 0 
3.5k-4k 16 84 65 24 5 3 3 15 83 2 
4k-4.5k 13 35 24 14 2 4 4 6 42 0 
4.5k-5k 9 12 3 13 2 2 1 2 19 0 
5k-5.5k 3 7 0 3 0 6 1 0 10 0 

More than 5.5 k 3 7 0 3 0 6 1 0 10 0 
combined 98 345 229 125 24 34 31 53 381 9 

Pearson chi-square 14.698** 116.852*** 38.903*** 
Likelihood ratio 14.251** 102.448*** 38.532*** 

4 CONSTRUCTION AND ANALYSIS OF 
MULTINOMIAL LOGISTIC REGRESSION MODEL 
4.1 THEORETICAL BASIS 
Logistic regression, also known as logistic regression, is a 
generalized linear regression model, and a regression 
analysis method commonly used in the field of statistical 
analysis. According to the classification number of 
dependent variables, it can be divided into dichotomous 
regression and multi-classification regression. When the 
explained variable Y has multiple categories, it is denoted 
as 1, 2, 3... P, the probability of different classes of 
dependent variable Y values and explanatory variables of 
sample data X1, X2... (x1, Xi2..., Xip, y) (I = 1, 2, ..., n), 
then the probability of the explained variable Yi of the ith 
data predicted by the multinomial logistic regression 
model to be divided into the JTH category is 

𝜋𝜋𝑖𝑖𝑖𝑖 =
𝑒𝑒𝑥𝑥𝐾𝐾(𝛽𝛽0𝑖𝑖 + 𝛽𝛽1𝑖𝑖𝑥𝑥𝑖𝑖1 +  ⋯+ 𝛽𝛽𝑝𝑝𝑖𝑖𝑥𝑥𝑖𝑖𝑝𝑝)

𝑒𝑒𝑥𝑥𝐾𝐾(𝛽𝛽01 + 𝛽𝛽11𝑥𝑥𝑖𝑖1 +  ⋯+ 𝛽𝛽𝑝𝑝1𝑥𝑥𝑖𝑖𝑝𝑝) + ⋯+ 𝑒𝑒𝑥𝑥𝐾𝐾(𝛽𝛽0𝑘𝑘 + 𝛽𝛽1𝑘𝑘𝑥𝑥𝑖𝑖1 +  ⋯+ 𝛽𝛽𝑝𝑝𝑘𝑘𝑥𝑥𝑖𝑖𝑝𝑝)
      

        𝑝𝑝 = 1, 2, 3,⋯ ,𝑜𝑜; 𝑗𝑗 = 1, 2,⋯ , 𝑘𝑘 
In multiple logistic regression models, each regression 
coefficient is not uniquely determined, and the value of 
each regression coefficient after addition or subtraction of 
a constant at the same time will not have any influence. 
Therefore, the regression logistic regression expression 
can be obtained by setting the coefficients of the last term 
in the denominator of the above equation as 0: 
𝜋𝜋𝑖𝑖𝑖𝑖

=
𝑒𝑒𝑥𝑥𝐾𝐾(𝛽𝛽0𝑖𝑖 + 𝛽𝛽1𝑖𝑖𝑥𝑥𝑖𝑖1 +  ⋯+ 𝛽𝛽𝑝𝑝𝑖𝑖𝑥𝑥𝑖𝑖𝑝𝑝)

1+ 𝑒𝑒𝑥𝑥𝐾𝐾(𝛽𝛽02 + 𝛽𝛽12𝑥𝑥𝑖𝑖1 +  ⋯+ 𝛽𝛽𝑝𝑝2𝑥𝑥𝑖𝑖𝑝𝑝) + ⋯+ 𝑒𝑒𝑥𝑥𝐾𝐾(𝛽𝛽0𝑘𝑘 + 𝛽𝛽1𝑘𝑘𝑥𝑥𝑖𝑖1 +  ⋯+ 𝛽𝛽𝑝𝑝𝑘𝑘𝑥𝑥𝑖𝑖𝑝𝑝)
      

         𝑝𝑝 = 1, 2, 3,⋯ ,𝑜𝑜; 𝑗𝑗 = 1, 2,⋯ , 𝑘𝑘 
In this expression, each regression coefficient is uniquely 

determined, so that the regression coefficient of the last 
category is 0. The values of regression coefficients of 
other categories take the last category as reference, and 
multinomial Logistic regression model is used to analyze 
the influencing factors of college graduates' expected 
salary. 
4.2 RESEARCH IDEA 
Through the above cross contingency table analysis and 
the influence theory of starting salary expectation, it can 
be seen that gender, family education level and national 
computer level have certain influence on the starting 
salary expectation of undergraduates. In order to further 
explore whether employment selection criteria is a 
subjective factor affecting undergraduates' starting salary 
expectation, starting salary expectation is taken as the 
response variable, and four principal components of work 
unit, working conditions, personal direct development and 
personal indirect development are taken as independent 
variables. Gender, family education level and national 
computer level are controlled. An ordered multi-
classification Logistic model was constructed to 
demonstrate the influence of each variable on the 
dependent variable. 
4.3 THE RESULTS OF THE STUDY 
The software analysis results were shown in Table 2. The 
results showed that the test statistic of the ordered multi-
classification Logistic model was 473.77(significance 
level was less than 0.01). The model passed the 
significance test. At the same time, the goodness of fit of 
the model showed that the values of Cox, Nagelkerke and 



International Journal of Computational and Engineering Vol.6 No.2 2021  101 

ACADEMIC PUBLISHING HOUSE 

McFadden pseudo-R square were 0.702, 0.838 and 0.659, 
respectively, which indicated that the model fit was 

relatively ideal. 

Table 2 Logistic regression model parameter estimation table 
Factors affecting the estimate the Standard error Wald statistic 

Work units 0.431 0.163 6.982 
working conditions 0.296 0.110 7.323 

Direct personal development 0.259 0.137 3.573 
Indirect personal development -0.356 0.128 7.720 

[Gender = Male] 0.418 0.211 3.919 
[Gender = Female] 0 - - 

[Family education level = junior high school and below] 0.646 0.361 3.194 
[Family education level = regular high school] 1.138 0.377 9.096 

[Family education level = secondary vocational secondary school] 1.606 0.506 10.095 
[Family education level = junior college] 1.214 0.467 6.754 

[Family education level = Bachelor degree and above] 0 - - 
[National Computer Rank = None] 2.939 0.830 12.554 

[National Computer Rank = Level 1] 2.333 0.794 8.639 
[National Computer Rank Examination Level 2] 0 - - 

Gender, family education level and national computer 
level all have significant positive influence on the starting 
salary expectation of undergraduates after graduation, 
which further confirms the analysis conclusion of the 
crossover table. As a family economic pillar, male 
students expect higher starting salary than female students. 
With the influence of the salary level of parents and 
relatives, the higher the education level of a job seeker's 
family, the higher the expectation of starting salary will be. 
The national computer level of job seekers reflects their 
comprehensive ability to a certain extent. The higher the 
grade is, the stronger the practical ability and learning 
ability is. Therefore, the required salary level is also 
improved accordingly. 
5 CONCLUSIONS AND SUGGESTIONS 
5.1 CONCLUSION 
Through the above research, the influencing factors of 
undergraduates' starting salary expectation can be 
summarized into four levels: individual factors, social 
factors, objective factors and subjective factors. Gender, 
family education level, national computer level and 
employment selection criteria all have significant 
influence on undergraduates' expectation of starting salary. 
The employment selection criteria should include 
subjective factors affecting the expectation of starting 
salary. Working unit, working conditions and personal 
direct development have significant positive effects on the 
starting salary expectation, while personal indirect 
development has negative effects on the starting salary 
expectation. 
5.2 ADVICE 
Based on the above research, the following suggestions 
are put forward to improve talent training in 
undergraduate universities:  
5.2.1 Strengthen vocational skills education and improve 
employability. 
The significant effect of a national computer rating on 
starting salary expectations suggests that the market will 
use national tests or competitions as a measure of talent 
selection. Therefore, undergraduate colleges and 
universities should pay attention to the students' national 
computer grade test, English four and six levels of 
proficiency test and professional qualification certificate 
and other aspects of education, through the establishment 

of corresponding incentive measures, encourage students 
to participate in a variety of national tests and 
competitions, so that it has excellent vocational skill level, 
improve the competitiveness of employment.  
5.2.2 Strengthen employment guidance and establish a 
correct outlook on employment. 
Employment selection criteria is the direct embodiment 
greatly, the undergraduate course colleges and universities 
should deepen the cooperation and communication 
between colleges, enable students to focus on learning and 
human capital accumulation, at the same time to 
strengthen the students' career planning guidance, help 
them set up employment and employment first, to the 
basic unit, to society, to the enterprise, to where it is 
needed to serve the society greatly.  
5.2.3 Pay attention to entrepreneurship education and 
enhance entrepreneurship awareness. 
The negative effect of personal indirect development on 
the expectation of starting salary indicates that 
undergraduates can accept lower starting salary in order to 
pursue their own interests and give full play to their talents. 
Therefore, colleges and universities should pay attention 
to cultivate students' interests, hobbies and professional 
skills, guide them to change the traditional employment 
concept, and help them establish the self-employment 
consciousness of hard-working and innovative. Through 
regular entrepreneurship education, providing incubation 
bases and other ways to improve their entrepreneurial 
skills and quality, so as to promote employment through 
entrepreneurship. 
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Abstract: Explore women's awareness of HPV vaccine 
and willingness to vaccinate in Bengbu City, analyze the 
impact of individual characteristics on the vaccination 
situation, and explore potential vaccinated populations. 
This survey is based on offline questionnaires, 
supplemented by online questionnaires. 297 female 
residents were randomly selected to investigate their 
awareness of HPV vaccine and willingness to vaccinate. 
It was found that 81.16% of women had heard of the HPV 
vaccine, but only 6.52% of the vaccinated people. Using 
binary logistic regression analysis, four individual 
characteristics of age, education, marital status, and 
monthly disposable income all have an impact on the 
vaccination situation, and through cluster analysis of the 
characteristics of the unvaccinated population, the 
characteristics of the potential population with strong 
willingness are found.It is a group of women with high 
education, unmarried and average income level. 
Conclusion Women in Bengbu City are more aware of 
HPV vaccine, but the vaccination rate is low. Among them, 
unmarried high-educated women are more willing to 
vaccinate HPV vaccine. The government can enhance the 
attention and credibility of the vaccine by improving the 
transparency of vaccine information and publicizing the 
knowledge related to HPV vaccine, and thus promote the 
vaccine market. 
Keywords: HPV vaccine; awareness level; potential 
population; logistic regression; cluster analysis 
 
1. INTRODUCTION 
Cervical cancer is the second most prevalent malignant 
disease in women, with a high mortality rate and only 
early curable, making it one of the life-threatening cancers 
in women.[1] Globally, 500, 000 new cases are diagnosed 
each year, accounting for 5% of all diseases, 80% of which 
are in developing countries.[2] China, as a developing 
country, has about 130, 000 new cases per year in the 
country, while about 50, 000 women die from cervical 
cancer, accounting for 18.4% of all female deaths due to 
tumors. It has been reported that the incidence and 
mortality of cervical cancer show a trend of increasing 
year by year, and it is gradually getting younger.[3] 
Currently, HPV vaccination can reduce the incidence of 
cervical cancer to some extent .[4]In 2018, the World 
Health Organization proposed to include HPV vaccine in 
national immunization programs and advocate more 
people to get HPV vaccine.[4] As of 2020, more than 104 

countries and regions worldwide, including some low-
income countries, have included HPV vaccine in their 
national immunization programs.During the two sessions 
in 2020, Yu Luming, director of the Beijing Health 
Security Bureau, proposed to include HPV vaccine in the 
national immunization program (free vaccination for girls 
aged 9-14 years) as a way to reduce economic pressure 
and encourage more people to take the initiative to receive 
HPV vaccine to reduce the incidence of cervical cancer. 
With the increasing number of cervical cancer patients and 
the support of the proposal and policy on HPV vaccine 
during the two sessions, more and more people are willing 
to take the initiative to get HPV vaccination. At present, 
the public's awareness of cervical cancer is relatively low, 
and although there is some awareness of the HPV vaccine, 
the degree of awareness translating into vaccination rates 
is low. Due to various reasons, most people have a one-
sided understanding of HPV vaccine and miss the best 
time for vaccination[5]. At present, the popularity of HPV 
vaccine by the government in China is low, and although 
there are many research fields in China exploring the 
degree of awareness and influencing factors of HPV 
vaccine among the public, few people have integrated and 
analyzed the characteristics of the unvaccinated 
population and provided suggestions for the relevant 
population for the national promotion of HPV vaccine 
with regard to the group characteristics of the 
unvaccinated population. 
Therefore, in this study, we designed a questionnaire to 
investigate the current awareness rate and willingness of 
women to receive HPV vaccine in Bengbu city, using the 
female population as the study target. We analyzed 
whether individual characteristics would have an impact 
on the willingness to vaccinate, and conducted cluster 
analysis on the unvaccinated population to study the 
characteristics of the potential vaccinated population, so 
as to provide feasible opinions for the government on the 
characteristics of such population and find a breakthrough 
for the real demand to help further vaccination of HPV 
vaccine. 
2. OBJECTS AND RESEARCH METHODS 
2.1 SUBJECT 
A total of 320 questionnaires were randomly distributed to 
female residents in four Bengbu municipal districts, and 
309 questionnaires were collected. Among them, 297 
questionnaires were valid, with a valid recovery rate of 
92.8% . 
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2.2 METHODOLOGY 
The questionnaire was designed by referring to the related 
literature at home and abroad and the actual situation in 
China. The investigation is divided into three parts: basic 
personal information, including age, education, marriage, 
etc. The second part is about the awareness of HPV 
vaccine, attitudes and ways to understand; The third part 
of the future for unvaccinated people to take the initiative 
to understand the HPV vaccine and the degree of 
willingness to receive vaccination. 
Because of the restriction of epidemic situation, it is not 
possible to carry out field interview, field questionnaire 
and other forms. In the early stage of the investigation, the 
method of document investigation is adopted, and the 
investigation process is mainly on-line mode, 
supplemented by off-line random sampling survey and 
key interview. 
2.3 STATISTICAL ANALYSIS 
We mainly take the form of electronic questionnaire 
through the network distribution questionnaire Qr Code, 

web pages, can directly export the data in the 
questionnaire, save the error of data acquisition and input. 
SPSS was used for descriptive analysis of the 
questionnaire, Logistics regression and cluster analysis 
and other statistical processing. 
3. RESULTS 
3.1 BASIC FACTS 
The subjects were 56(18.86%) aged 20 or below, 
102(34.34%) aged 20-26, 55(18.52%) aged 26-35, 
84(28.28%) aged 35 or above, 59(19.87%) with junior 
high school education or below, 98(31.99%) in senior high 
school or Vocational High School, 80(26.94%) in junior 
high school or college, 60 graduate students and above 
(20.20%), 71 married (23.91%), 104 unmarried (35.02%) 
and 122 single (41.07%), the average monthly family 
disposable income was 4000 yuan and below (24.92%), 
4000 ~ 7000 yuan 118(39.73%), 7000 ~ 10000 yuan 
62(20.87%), $10, 000 and above for 43 persons (14.48%). 
The basic profile of the survey respondents is shown in 
Table 1. 

Table 1: Basic information of respondents. 
Basic characteristics classification number proportion 

Age 

≤20 56 18.86% 
20~26 102 34.34% 
26~35 55 18.52% 
≥35 84 28.28% 

Education 

Junior high school and below 59 19.87% 
High School or vocational high school 98 31.99% 
Junior college or bachelor degree 80 26.94% 
Graduate students or above 60 20.20% 

Marital status 
Married 71 23.91% 
Unmarried, in a relationship 104 35.02% 
Single 122 41.07% 

The average monthly income of a family 

≤4000 74 24.92% 
4000~7000 118 39.73% 
7000~10000 62 20.87% 
≥10000 43 14.48% 

3.2 AWARENESS OF HPV VACCINE 
According to the survey results, the vast majority of the 
297 respondents, about 81.16% of Bengbu women, had 
only heard of the HPV vaccine, but only 6.52% had been 
vaccinated, a very low vaccination rate. It can be 
concluded that although the HPV vaccine is now known 
by most people, the conversion rate from awareness to 
vaccination is low and the vaccination rate still needs to 
be improved. 

It is clear from the line graph in Figure 1 that overall most 
people are less aware of the specifics of the HPV vaccine 
and have a low level of awareness. The number increases 
and then decreases as the level of knowledge increases. 
The majority of respondents had heard of the HPV vaccine, 
but the very unaware and less aware groups made up the 
majority of the population, with the majority of the 
population having an average level of awareness. 

 
Figure 1: HPV Vaccine Awareness. 
3.3 THE EFFECT OF INDIVIDUAL 
CHARACTERISTICS ON VACCINATION: A 
BINARY LOGISTIC REGRESSION ANALYSIS 
To investigate the effect of individual characteristics on 

vaccination status, individuals were categorised into 
different age, education, marital status and average 
monthly household disposable income. Since there are 
only two possibilities for vaccination status, a binomial 
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logistic regression model was used. Whether or not a 
person was vaccinated was used as the dependent variable 
and the four individual characteristics were used as 
independent variables. 
The final wald chi-square for the binomial logistic 
regression model was 116.622, with a p-value of 0.000, 
which is less than 0.05, indicating that the overall results 
of the model were statistically significant. Specifically, the 
p-values for all influencing variables were less than 0.05, 
confirming that age, education, marital status and average 
monthly household disposable income were all 

significantly associated with whether or not to receive the 
HPV vaccine. In terms of each variable, the negative 
coefficient values for age and marital status indicate that 
the younger the person is and the more likely it is to have 
a regular partner, the more likely it is to be realistically 
vaccinated against HPV. Conversely, positive coefficients 
for education and monthly disposable income indicate that 
the higher the education and monthly disposable income, 
the more likely it is that the HPV vaccine is realistic. See 
Table 2.  

Table 2: binary Logistic regression analysis of individual characteristics influencing vaccination status. 
Variable name Estimate Standard Error Wald Sig. Exp(B) 
Age -0.439 0.678 0.420 0.003 1.552 
Education 0.305 0.757 0.000 0.002 1.005 
Marital status -0.380 0.557 0.465 0.001 0.684 

The average family disposable income  0.470 0.274 0.065 ≤0.001 1, 072 

3.4 EXPLORING POTENTIAL INOCULANTS--A 
CLUSTER ANALYSIS 
Before cluster analysis can be conducted on the 
unvaccinated population, cluster variables need to be 
selected. Six indicators were selected for cluster analysis 
of the unvaccinated population in the questionnaire: age, 
education, marital status, average monthly household 
income, willingness to know, and willingness to be 
vaccinated. The clustering analysis was carried out using 
SPSS22.0 software to obtain three categories of people, 
and the three categories of unvaccinated people were 
named and characterised as strong willingness, 
uncertainty and low willingness. The clustering results 
yielded various population characteristics, as shown in 
Table 3. 
The strong-willing potential group is mainly women aged 

20 to 26, accounting for 29% of the total number of 
unvaccinated people, indicating that they will definitely 
take the initiative to learn about HPV vaccine and are 
likely to do so in the future, with an average monthly 
household disposable income of RMB 4, 000 to 7, 000, 
unmarried and married, and with postgraduate education 
or above. Uncertain Potential Group: This group accounts 
for the highest percentage, 46% of the total number of 
unvaccinated people, and is vague about whether they will 
take the initiative to learn about HPV vaccine and whether 
they will take the initiative to get vaccinated in the future. 
Weakly motivated: This group has the lowest percentage 
of respondents, accounting for only 9% of the total 
number of unvaccinated people surveyed. It is mainly 
married women who are older than 35 years old and have 
a high school or vocational education. 

Table 3: cluster centers for potentially vaccinated populations. 
Potential population 
types Age Education Marital status Monthly income Understanding the 

will 
Willingness   to 
vaccinate 

A 20~26 Graduate students or above Unmarried, in a 
relationship 4000~7000 Strong very strong 

B 20 Junior college or bachelor 
degree Single <4000 not sure not sure 

C 35 High School or Vocational 
High School Married 7000~10000 a litter weak weak 

4. DISCUSS 
4.1 INFLUENCE OF INDIVIDUAL 
CHARACTERISTICS ON HPV VACCINATION 
According to the analysis, age, education, marital status 
and average monthly disposable household income 
individual characteristics all influence whether or not to 
receive the HPV vaccine. In terms of age distribution, the 
younger age group has a higher interest in the HPV 
vaccine. The reason for this may be that the younger age 
group has a wider range of exposure to information, and 
the spread of social media such as the internet has given 
this group access to more information. At the same time, 
the higher their education level, the more likely they are 
to receive the HPV vaccine, the more knowledgeable they 
are about HPV vaccine-related issues, and the more 
willing they are to receive it. The more educated the group, 
the faster they accept new things, and the more willing 
they are to take the initiative to learn about it and make 

more appropriate choices. Marital status also had a 
significant impact on vaccination status, with those with a 
regular partner being significantly more informed and 
more likely to be vaccinated. Conversely, single people 
were less likely to be proactive and less likely to know. 
This difference reflects the fact that HPV is still not taken 
seriously enough by the public and is not sufficiently 
publicised by the relevant authorities. Monthly disposable 
income influences people's vaccination behaviour to a 
certain extent. The higher the average monthly household 
disposable income, the more likely people are to receive 
HPV vaccine, and the price of HPV vaccine is a key issue 
that cannot be ignored, with many respondents more 
concerned about the price of HPV vaccination. The 
development and implementation of the HPV vaccine in 
China is currently in its infancy, and it is essential to 
coordinate the issue of price and how to determine the 
payment method. 
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4.2 WILLINGNESS OF UNVACCINATED 
POPULATION TO RECEIVE HPV VACCINE 
According to the results of the survey, the potential 
population with strong will has a considerable knowledge 
reserve, a relatively high awareness of HPV vaccine, and 
economic conditions allow, and is willing to consider their 
own health. Society should speed up the research and 
development of domestic HPV vaccine in order to meet 
the needs of such vaccinations in the future. Although they 
have some cognitive ability, they are not familiar with the 
HPV vaccine because they have less knowledge about 
medical treatment. Schools or the media can appropriately 
target the characteristics of this population, increase 
publicity HPV vaccine knowledge, increase the 
willingness of this population. The weak-will potential 
population has its own family, may not be in the optimal 
vaccination age, the level of education is not too high, low 
awareness of HPV vaccine.[6] HPV vaccination may not 
be necessary, but the community can strengthen the 
prevention and treatment of cervical cancer publicity, 
increase publicity to the public, to achieve scientific 
prevention of cancer. 
5. ADVICE 
5.1 STEP UP PUBLICITY TO CREATE A SOCIAL 
ATMOSPHERE 
The results show that most people are unfamiliar with 
HPV vaccination process, price and so on, which greatly 
limits the marketing of HPV vaccine. Therefore, it is 
necessary to strengthen the publicity of HPV vaccine, 
improve the transparency of information, broaden the 
ways of understanding, make good use of the new media, 
release relevant information and questions in time, and 
answer the questions of the general public, so as to provide 
psychological preparation for later large-scale vaccination. 
5.2 DO A GOOD JOB IN EDUCATION TO 
INCREACE AWARENESS AND CREDIBILITY 
The general public’s knowledge of HPV vaccine is still in 
the primary stage, and the knowledge of many aspects of 
HPV vaccine is one-sided. This is especially true for the 
optimal timing, number and type of HPV vaccinations, 
which are extremely important during the vaccination 
process. Therefore, the relevant government departments 
must do a good job of education, professional answers by 
relevant professionals, to enhance people’s trust in the 
HPV vaccine and vaccination willingness. 
5.3 PROVISION OF PREFERENTIAL 
VACCINATION POLICIES AND SUBSIDIES 
At present, there are relatively few state support policies 
and the overall policy mechanism is not sound enough, so 
the state can focus its investment in this area. For example, 
through the proposal, people in the future HPV vaccine 
can be part of the cost reduction, to give a certain degree 
of concessions; also can be some remote villages from 
time to time to check up and free vaccination. 
5.4 TRAINING TALENTS AND STRENGTHENING 
DOMESTIC R & D STRENGTH 

The state and local governments should invest in 
education, establish relevant training mechanisms, 
vigorously support the development of research on 
medical cutting-edge Technologies, take the initiative to 
set up a medical exchange platform, and organize regular 
selection of talents with potential ideas, we will guide and 
nurture them, support research in medical technology, 
speed up the construction of industrial bases and develop 
regional characteristics of research and development of 
medical vaccines, and provide policy and financial 
support to make the development environment of the 
vaccine industry more favorable. 
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Abstract: Constructing a diversified and multiple 
corporate financial model have a vital effect in the 
corporation's future direction. Comprehensive evaluation 
models are largely extent to use in financial evaluation, 
but the original models often have certain defects, certain 
errors in the data analysis results. Using the financial data 
of enterprises from China for analysis and consultation. 
Results of empirical data analysis that the results obtained 
by PCA are quite different from the corrected Topsis. On 
the basis of this analysis, this paper discusses the direct 
use of major component evaluation methods. So that other 
scientists can use it as a reference. 
Key words: PCA, Topsis, Agriculture, Financial, Analysis 
 
1. INTRODUCTION 
Zhang Yongmei and Xu Xuxian (2000)[1] analyzed the 
financial status and financial data of the King’s enterprise 
and find that there are certain shortcomings, and believed 
that the traditional system of financial valuation within the 
net equity interest rate index differs from the 
maximisation of value pursued by the company and under 
different financial management environments.Its The 
degree of adaptability reflected is also different. In 
response to this problem, a new financial indicator-equity 
appreciation rate was proposed, and this indicator was 
introduced into the financial evaluation system to make 
the financial evaluation more comprehensive and 
complete. Zhang Yan and Qu Weijing (2002)[2] Use the 
BSC model to combine corporate development goals with 
management performance, and conduct multi-
dimensional corporate performance analysis and 
evaluation. Yuan Yunfeng and Zhang Bo (2004)[3] 
adopted a three-stage DEA model to evaluate the three 
stages of internal service quality, bank operating, and 
earning power, and then perform the final comprehensive 
calculation based on the direct internal connections 
between the three., Get the comprehensive performance 
value. Li Qingdong (2005) [4]adopts the method of cluster 
analysis to select financial indicators from various aspects 
and perform cluster analysis to improve the accuracy of 
the analysis results. Zhang Xiaoyan and Hu Yuming 
(2005)[5] Apply life cycle theory to business management 
and conduct diversified performance analysis. Shu 
Yingying and Pei Xiaowei (2008)[6] used factor analysis 
to evaluate domestic power companies' financial affairs, 
and conducted analyses based on group and individual 
decision-making, which enhanced the accuracy of the 

result analysis. Gao Chan (2010) [7]summarized the index 
system in the past literature, optimized the past model, The 
quantitative model of strengthening the company's 
internal control is established. 
Therefore, in the process of financial management and 
operation, enterprises should choose reasonable financial 
data and low-cost, high-precision financial 
model.Conduct in research on the existing potential risks, 
and at the same time, propose a valuable and oriented 
method based on the analyzed results to carry out an 
important pillar in the future operation of the company. 
Through this powerful pillar, the company's future 
development will be supported. 
2. MODEL DESIGN 
2.1 SAMPLE SELECTION 
The financial data of some agricultural listed companies 
from China in 2018 were used for the research.  
2.2 CONSTRUCTION OF THE EVALUATION 
SYSTEM 
Through research on current financial evaluation articles 
and inquiries to relevant financial experts, this article 
selects four first-level indicators that can better reflect the 
financial status of the enterprise, In addition, 10 sub 
indicators and standard systems have been established. 
Table 1 Evaluation system 

Research 
object 

First-level 
index 

Second-level index Symbol 

Financial 
Performance 
of 
Listed 
companies 

Profitabil-ity Net asset interest rate ROA 
Sales margin Netprfrt 
Operating profit 
margin 

Opeprfrt 

Solvency Current ratio Currt 
Quick ratio Qckrt 

Growth ability Earnings per share 
growth rate 

EPSgrrt 

Total profit growth rate Totprfgrrt 
Net profit growth rate Netprfgrrt 

Operating 
capacity 

Inventory turnover Invtrtrrat 
Accounts Receivable 
Turnover Rate 

ARTrat 

3 PRINCIPAL COMPONENT ANALYSIS 
3.1 MODEL OVERVIEW 
In the process of data research and analysis, will be 
correlations between the indicators, which will lead to 
errors in the analysis results. Based on the above content, 
the article hopes to adopt a lower cost and higher 
efficiency model for research and analysis, so the PCA 
model is used Using its dimensionality reduction idea, 
multiple related data indicators are converted into a few 
principal components, and then data analysis is performed 
through their linear combination. This makes the selected 
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data analysis less difficult, reduces the amount of 
calculation, removes noisy data, and at the same time 
makes the data results clearer and easier to understand. 
3.2 DATA INSPECTION 
Check the selected financial indicators, use spss26 to 
verify kmo and Bartlett sphere. In order to determine the 
availability of PCA data, compare the control value kmo 
0.6. When the KMO value is lower than 0.6, the selected 
data is not suitable for PCA. When the Bartlett's sphere 
test value is greater than 0.05, the selected data is not 
suitable for principal component analysis. By testing the 
selected index data in this article, it is suitable for principal 

component analysis. 
Table 2: KMOtest. 

KMO test 0.750 
Bartlett Sphericity test Approximate chi-square 662.594 

Degree of freedom 45 
Significance ≤0.001 

3.3 EXTRACTION OF PRINCIPAL COMPONENTS 
According to the results of data analysis and processing, 
the sum of the contribution rates of the first two principal 
components is 81.77%, which is greater than 80%, so it 
can be selected as the principal component. In the end, the 
two principal components A1 and A2 are selected in this 
article. Used to summarize variables. 

Table 3: PCA results. 
Results A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 
ROA 0.4001 -0.0754  0.0133  0.0134 -0.1700 -0.8837  0.1437 -0.0411  0.0417  0.0008 
Netprfrt 0.4020 -0.0467  0.0540  0.0412 -0.1416  0.2452  0.2666  0.3569  0.0929 -0.7378 
Opeprfrt 0.4020 -0.0456  0.0547  0.0434 -0.1421  0.2442  0.2786  0.4588  0.1053  0.6726 
Currt 0.1204  0.6396 -0.2124 -0.1042  0.6016 -0.0544  0.3928 -0.0324  0.0180 -0.0012 
Qckrt 0.1041  0.6244 -0.2472 -0.2674 -0.5789  0.0359 -0.3565  0.0504 -0.0260 -0.0005 
EPSgrrt 0.4026 -0.0420  0.0560  0.0255 -0.0214  0.1769  0.0478 -0.3556 -0.8191  0.0326 
Totprfgrrt 0.4001 -0.0277  0.0639  0.0390  0.4698 -0.0359 -0.7370  0.2599  0.0272 -0.0127 
Netprfgrrt 0.4003 -0.0282  0.0497  0.0233 -0.0391  0.2461 -0.0319 -0.6803  0.5531  0.0447 
Invtrtrrat 0.0649 -0.3810 -0.3139 -0.8589  0.1055  0.0312  0.0462  0.0097  0.0057  0.0008 
ARTrat 0.0515 -0.2063 -0.8829  0.4164 -0.0097  0.0313 -0.0274 -0.0022 -0.0051  0.0004 
Eigenvalues 6.1219  2.0554  0.9751  0.7851  0.0474  0.0083  0.0052  0.0014  0.0003  0.0000 
Contribution rate 0.6122  0.2055  0.0975  0.0785  0.0047  0.0008  0.0005  0.0001  0.0000  0.0000 
Cumulative  
contribution rate 

0.6122  0.8177  0.9152  0.9937  0.9985  0.9993  0.9998  1.0000  1.0000  1.0000 

Tab 4 Total variance explained 
Ingt Initial Eigenvalue Extract the sum of squares of the load 

Total Variance Accumulation % Total Variance Accumulation % 
1 6.122 61.219 61.219 6.122 61.219 61.219 
2 2.055 20.554 81.772 2.055 20.554 81.772 
3 0.975 9.751 91.523 - - - 
4 0.785 7.851 99.374 - - - 
5 0.047 0.474 99.848 - - - 
6 0.008 0.083 99.931 - - - 
7 0.005 0.052 99.983 - - - 
8 0.001 0.014 99.997 - - - 
9 0.000 0.003 100.000 - - - 
10 9.267E-6 9.267E-5 100.000 - - - 

Through the above analysis, the following principal 
components are constructed: 

  

(1)  

(2) 

(4) EMPIRICAL ANALYSIS 

Table 5 Analysis Result I 
Enterprise Score Rank Enterprise Score Rank 
ZFHX  814.67429 1 LPGK 14.93491431 13 
HNSN 378.95001 2 SHXR 13.3569796 14 
FJSN 302.41552 3 SDHDJ 12.88113601 15 
SDXT 232.96168 4 ZSJT 10.59439089 16 
HFFL 229.8205 5 AHQY 5.227992503 17 
SDMH 179.00126 6 GSYS -9.90710503 18 
SDYS 169.80684 7 WSSP -26.6996786 19 
HNTR 126.67534 8 BYCY -31.862936 20 
LNS 113.89162 9 SDDH -70.561658 21 
HNHY 61.273441 10 XJTLM -903.209542 22 
ZJGL 47.408999 11 XJTS -16702.0509 23 
HLJBDH 32.683777 12 - - - 

4 THE REVISED TOPSIS 
4.1 MODEL OVERVIEW 
The EWM(EW method) is introduced to modify the 
Topsis model. When the EWM is used, the used financial 
indicators are first forwarded to avoid the occurrence of 
data errors due to the different nature of the indicator data. 

Among the selected indicators, only the quick ratio is an 
intermediate indicator, and the rest are efficiency 
indicators. For this reason, only the quick ratio needs to be 
positive. At the same time, in the index data after the 
normalization, there may be the influence of dimensional 
factors. For this reason, the data after the normalization 
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will be standardized to eliminate the dimension and reduce 
the experimental error. At the same time, the probability 
matrix is calculated, and the EW of each indicator is 
calculated. The calculated EW is used as the weight of 
each indicator, and then the characteristics of the optimal 
value and the worst value of the Topsis model are used to 
score each evaluation object. 
4.2 MODEL APPLICATION 
Step1 Data is normalized and standardized processing. 
Intermediate indicators are converted to benefit indicators: 

 (3) 

 is a set of intermediate indicator sequences, the best 

value is  
After normalization, the elements in each matrix are: 

 (4) 

Step2 Calculate probability matrix and information 
entropy. Calculate the probability of the standardized 
indicator data: 

,  (5)  

Step3 Calculate information entropy and EW. Use the 
probability matrix P calculated in step2 to calculate the 
information ei and introduce the information utility value 

 , The information utility value of the 
indicator is proportional to the amount of information that 
can be conveyed. Finally, the information utility value is 
normalized, and the EW of each indicator is  

 (6) 

 (7)  

Step4 Use the Topsis model to calculate the optimal value 
and worst value for the standardized matrix in step 1, 
where the distance between the first evaluation object and 
the optimal value and worst value is , . 
Define the optimal value: 

 (8) 
Define the worst value: 

 (9) 

The distance between the evaluation  
object and the optimal value is: 

(10) 

The distance between the evaluation  
object and the worst value is: 

 (11) 

Step5 Normalized score 
According to step1~step4, perform scoring processing on 
each evaluation object: 

 (12) 

4.3 EMPIRICAL ANALYSIS 
The selected financial indicators of 23 agricultural listed 
companies in China stock markets are processed from step 
1 to step 5, and the following scores are obtained: 

Table 5 Analysis Result II 
Enterprise Score Rank Enterprise Score Rank 
WSSP 0.0723 1 HNHY 0.0424 13 
SDXT 0.0559 2 ZFHX 0.0422 14 
BYCY 0.0523 3 HFFL 0.0402 15 
SHXR 0.0511 4 LNS 0.0397 16 
SDYS 0.0492 5 ZJGL 0.0388 17 
SDDH 0.0478 6 GSYS 0.0387 18 
HNSN 0.0458 7 AHQY 0.0385 19 
HLJBDH 0.0442 8 LPGK 0.0377 20 
FJSN 0.0433 9 XJTLM 0.0367 21 
HNTR 0.0433 10 SDHDJ 0.0362 22 
ZSJT 0.0430 11 XJTS 0.018 23 
SDMH 0.0425 12 - - - 

5. RESULT ANALYSIS 
Through the calculation of the above model, the top ten 
companies obtained by PCA are ZFHX, HNSL, FJSN, 
SDXT, HFFL, SDMH, SDYS, HNTR, LNS, HNHY. 
Among them, the difference between ZFHX and HNSN is 
particularly large, with a difference of 435.72828. The top 
ten companies obtained from the topsis method modified 
by the entropy law are WSSP, SDXT BYCY, SHXR, 
SDYS, SDDH, HNSN, HLJBDH, FJSN, HNTR. Among 
them, the score gap between adjacent companies is 
relatively small, and the score difference between the first 
and second place is only 0.0164. Through the use of these 
two models for financial evaluation, there is a clear gap 

between the results obtained by the two in the end. In this 
regard, this article questions whether the PCA method is 
reasonable for comprehensive score evaluation: 
(1) IMPERFECT USE OF DATA 
The core idea of the PCA method is to reduce the 
dimension of the data. However, in the comprehensive 
evaluation of the index data score, all the index data have 
been obtained. Although it has passed the KMO test and 
the Bartlett sphericity test, in the data processing process, 
the main In the process of extracting the components, not 
all index data are used, so that the application of the PCA 
method will lose the information of the original data, and 
certain errors will also occur in the results. 
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(2) THE DATA TYPES ARE NOT UNIFIED 
Different types of financial indicators respond differently, 
and their connotations are also different. In the process of 
direct application of principal component analysis, the 
data index is not normalized. This makes the result 
produce a certain error. 
(3) INCOMPLETE EVALUATION FUNCTION 
INFORMATION 
In the process of principal component analysis, the 
comprehensive evaluation function constructed by 
principal components cannot be clearly derived as to how 
much information the index data contains. This makes the 
evaluation function more obscure in the process of 
evaluating the object. The final score obtained is also 
blurred. 
6. CONCLUSION 
In the process of daily experience management, 
companies should reasonably formulate corporate systems. 
At the same time, they should properly handle financial-
related issues in the financial field that is related to the life 
and death of the company. In terms of the prediction of the 
company’s financial prospects and the existing financial 
In the early warning of crisis, the most advanced and most 
suitable method should be used to accurately simulate the 
data to obtain a result that can provide guidance for the 
future development of the enterprise, and then discuss the 
data reasonably, and then feed it back to the management 
and management of the enterprise. Governance and other 
aspects, in turn, enable enterprises to continue to develop, 
innovate, and move forward in an era when the 
international economic situation is constantly changing 
and the overall economy is relatively sluggish. 
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Abstract: With the development of artificial intelligence in 
the field of transportation, the automatic identification 
technology of traffic signs has become one of the current 
research hotspots. It is an important pioneer technology of 
unmanned driving technology and has great theoretical 
value and application prospect. However, traffic sign 
detection is faced with the influence of complex weather 
factors such as rain, snow and fog, as well as the problem 
that the target is partially blocked and the size of the target 
is very small. Therefore, it is very necessary to choose a 
target detection algorithm that can quickly and accurately 
detect the categories of traffic signs. This paper compared 
various target detection algorithms, trained and tested 
YOLO v3, YOLO v4, SSD and other algorithms using the 
same traffic sign data set (30 classes), and finally 
concluded that the YOLO v4 network had the best effect, 
with a mAP value of 83.28% and a convergence interval 
of total loss between 3.5 and 4. 
Keywords: Traffic sign recognition; YOLO; SSD; 
Algorithm contrast 
 
1. INTRODUCTION 
Traffic signs are road facilities that use words or symbols 
to convey information of guidance, restriction, warning or 
instruction. They are important measures to implement 
traffic management and ensure road traffic safety and 
smoothness.Deep learning technology is used to 
accurately identify traffic signs and immediately convey 
relevant information to drivers, which can effectively 
avoid serious consequences such as traffic violations and 
traffic accidents caused by drivers' misreading or 
omission.At the same time, the technology is conducive to 
the development of driverless technology, driverless 
vehicles can determine their driving speed and driving 
path according to the relevant traffic signs identified. 
At present, the commonly used methods for traffic sign 
identification include template 
matching, traditional machine 
learning and deep learning. 
⑴ Template Matching 
The template matching method has a very high 
recognition rate and robustness for the identification of 
traffic signs in still pictures. However, the overall 
efficiency of the identification of deformed traffic signs in 
the pictures taken by cameras is low in the process of rapid 
vehicle running.Among the domestic scholars who use 
template matching method, the template matching method 
based on mathematical morphology recognition algorithm 
of Jiang Gangyi and Zheng Yi is the most representative.[1] 

⑵ Traditional Machine Learning 
Compared with the template matching method, the 
traditional machine learning method uses the principle 
that some features of the picture do not deform after 
translation, rotation and scaling, and then classifies the 
relevant features through the trained classifier, and finally 
achieves the effect of accurate classification of traffic 
signs. 
⑶ Deep Learning 
Deep learning method can automatically extract relevant 
features from the given data set by training method, 
making the selected features more accurate, with a certain 
degree of self-adaptability, and greatly improving the 
recognition accuracy of traffic signs.After the 
reconstruction and amplification of small-size traffic signs, 
domestic scholar Wu Haomin used feature extraction 
network and recognition network to extract and recognize 
relevant features, and successfully realized the recognition 
of small-size traffic sign images. When testing driving 
videos at night, the recognition accuracy could reach 
90.17%.[2] 
This paper chose to use the deep learning method to 
identify the traffic signs, and to use the same traffic sign 
data set to train and test different target detection methods. 
2. TRAFFIC SIGN DATA SET PRODUCTION 
2.1DATA SOURCE 
The traffic sign image in the experiment comes from the 
network, and the picture is in PNG format.Special weather 
conditions such as sunny day, rainy day and foggy day are 
included. The foggy day picture is simulated by adding 
noise to the sunny day picture.Figure 1 is an example 
diagram of several typical traffic signs under different 
weather conditions. 
 
 
 
 

 
 
 

Figure 1. Images of traffic signs in different weather 
conditions in the data set 
2.2 CONSTRUCTION OF TRAFFIC SIGN 
DETECTION DATA SET 
In order to avoid over fitting phenomenon appeared in the 
process of model training, should as far as possible to join 
all kinds of traffic signs images under different weather 
conditions, increase the diversity of samples, make the 
trained model is reliable, stable, namely to reduce the 

(c)sunny 
day (b)rainy day (a)foggy day 

javascript:;
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image brightness, increase noise, shift and tilt of the image 
to simulate traffic sign pictures under different weather 
conditions, as shown in figure 2. 
 
 
 
 

 
 
 

 
Figure 2.Schematic diagram of image preprocessing 
This resulted in 15300 images.  
3 TARGET DETECTION ALGORITHM 

3.1 YOLO V3 
YOLO v3 is the most widely used algorithm in YOLO 
series, and has surpassed target detection algorithms such 
as Faster R-CNN at the same time in accuracy. YOLO v3 
introduces the residual module on the basis of Darknet-19 
proposed by YOLO v2, and further deepens the network. 
The improved network has 53 convolutional layers, which 
reduces the number of network layers while ensuring the 
classification accuracy. The calculation speed is greatly 
improved. Darknet-53 can achieve higher floating point 
calculations per second than other network structures, so 
its network structure can make better use of GPU.Its 
network structure is shown in Figure 3: 

 
Figure3.Network structure diagram of YOLO v3 

DBL is the smallest component of YOLO v3, which 
consists of three operations: convolution (DarknetConv), 
normalization (BN), and nonlinear (Leaky ReLU) 
activation functions. Resn is a residual module, where n 
represents the number of residual units contained in the 
module. Concat is a tensor splicing operation. Its function 
is to splice the up-sampled feature maps of the Darknet 
middle layer and a later layer. The splicing will expand the 
tensor dimension. Among them, y1, y2, and y3 are used 
for target detection of large, medium, and small targets, 
respectively.[3] 
The loss function of YOLO v3 consists of position error, 
confidence error and category error. The specific formula 
is as follows:  
𝑙𝑙𝑜𝑜𝑙𝑙𝑙𝑙 = 𝜆𝜆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 ∑ ∑ 𝐼𝐼𝑖𝑖𝑖𝑖

𝑐𝑐𝑜𝑜𝑖𝑖[(𝑥𝑥𝑖𝑖 − 𝑥𝑥�𝑖𝑖)2 + (𝑦𝑦𝑖𝑖 − 𝑦𝑦�𝑖𝑖)2]𝐵𝐵
𝑖𝑖=0

𝑆𝑆2
𝑖𝑖=0 +

𝜆𝜆𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 ∑ ∑ 𝐼𝐼𝑖𝑖𝑖𝑖
𝑐𝑐𝑜𝑜𝑖𝑖(2 − 𝑤𝑤𝑖𝑖 × ℎ𝑖𝑖) �(𝑤𝑤𝑖𝑖 − 𝑤𝑤�𝑖𝑖)2 + �ℎ𝑖𝑖 − ℎ�𝑖𝑖�

2�𝐵𝐵
𝑖𝑖=0 −𝑆𝑆2

𝑖𝑖=0

𝜆𝜆𝑐𝑐𝑜𝑜𝑖𝑖 ∑ ∑ 𝐼𝐼𝑖𝑖𝑖𝑖
𝑐𝑐𝑜𝑜𝑖𝑖��̂�𝐶𝑖𝑖 𝑙𝑙𝑜𝑜(𝐶𝐶𝑖𝑖) + �1 − �̂�𝐶𝑖𝑖� 𝑙𝑙𝑜𝑜(1 − 𝐶𝐶𝑖𝑖)�𝐵𝐵

𝑖𝑖=0 −𝑆𝑆2
𝑖𝑖=0

𝜆𝜆𝑛𝑛𝑐𝑐𝑐𝑐𝑜𝑜𝑖𝑖 ∑ ∑ 𝐼𝐼𝑖𝑖𝑖𝑖
𝑛𝑛𝑐𝑐𝑐𝑐𝑜𝑜𝑖𝑖��̂�𝐶𝑖𝑖 𝑙𝑙𝑜𝑜(𝐶𝐶𝑖𝑖) + �1 − �̂�𝐶𝑖𝑖� 𝑙𝑙𝑜𝑜(1 − 𝐶𝐶𝑖𝑖)�𝐵𝐵

𝑖𝑖=0
𝑆𝑆2
𝑖𝑖=0 −

∑ ∑ 𝐼𝐼𝑖𝑖𝑖𝑖
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(1) 

λcoord , 𝜆𝜆𝑐𝑐𝑜𝑜𝑖𝑖 and 𝜆𝜆𝑛𝑛𝑐𝑐𝑐𝑐𝑜𝑜𝑖𝑖  respectively represent the 
proportion of each loss, 𝑆𝑆  represents the grid size, 
𝐵𝐵represents the number of candidate frames, Iij

obj judges 
whether the i candidate frame in the  
i
 grid detects the target, if there is, the return value is 1, 

otherwise it is 0, 
Iij
noobj

  is the opposite.
xi \𝑦𝑦𝑖𝑖  \𝑤𝑤𝑖𝑖  and 

ℎ𝑖𝑖 

represent the predicted location value, 
𝑥𝑥�𝑖𝑖 \𝑦𝑦�𝑖𝑖 \𝑤𝑤�𝑖𝑖  and ℎ

�𝑖𝑖 
represent the true  
location value, Ci \𝐾𝐾𝑖𝑖   and C�i \�̂�𝐾𝑖𝑖  represent the predicted 
and true value of confidence and classification 
information, respectively.

 3.2 YOLO V4 
YOLO v4 is composed of many Tricks, which reduces 
training requirements and can be trained using a single 
GPU, while ensuring excellent performance of detection 
speed and accuracy.YOLO v4 model adopts 
CSPDarkNet53 as backbone, SPP as the additional 
module of Neck, PANET as the feature fusion module of 
Neck, and YOLO v3 as the Head.Its specific network 
architecture is shown in Figure 4: 
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Figure 4.Network structure diagram of YOLO v4  
Compared with YOLO v3, the loss function of YOLO v4 
uses ciou in the position loss part, and the function is as 
follows: 
ℜ𝐶𝐶𝐶𝐶𝑐𝑐𝐶𝐶 = 𝜌𝜌2�𝑜𝑜,𝑜𝑜𝑔𝑔𝑔𝑔�

𝑐𝑐2
+ 𝛼𝛼𝑣𝑣

𝑣𝑣 = 4
𝜋𝜋2
�𝑙𝑙𝑝𝑝𝑝𝑝𝐴𝐴𝑙𝑙𝑜𝑜 𝑤𝑤𝑔𝑔𝑔𝑔

ℎ𝑔𝑔𝑔𝑔
− 𝑙𝑙𝑝𝑝𝑝𝑝𝐴𝐴𝑙𝑙𝑜𝑜 𝑤𝑤

ℎ
�
2

𝛼𝛼 = 𝑣𝑣
(1−𝐶𝐶𝑐𝑐𝐶𝐶)+𝑣𝑣

ℒ𝐶𝐶𝑐𝑐𝐶𝐶 = 1 − 𝐼𝐼𝑜𝑜𝐼𝐼 + 𝑐𝑐2

𝑐𝑐2
+ 𝛼𝛼𝑣𝑣 ⎭

⎪⎪
⎬

⎪⎪
⎫

 (2) 

𝑣𝑣 measures the consistency of aspect ratio, wgt and w 
are the widths of the real frame and the predicted frame, 

and hgt and ℎ are the heights of the real frame and the 
predicted frame. [4] 
3.3 SSD 
SSD is called Single Shot Multibox Detector, and is one 
of the mainstream target detection frameworks. The SSD 
algorithm is a combination of Faster R-CNN and YOLO. 
It not only uses a regression-based calculation model 
similar to YOLO, but also uses a concept based on region 
detection similar to Faster R-CNN. Compared with the 
former two, its recognition speed is Performance has 
significant advantages. The network structure diagram is 
as follows: 

 
Figure 5.Network structure diagram of SSD 
Based on the VGG16 network structure, SSD converts 
FC6 and FC7 into a 3×3 convolutional layer Conv6 and a 
1×1 convolutional layer Conv7, removing all the Dropout 
layer and FC8 layer, and adding the convolutional layer 
Conv9 at the same time, Conv10 and Conv11. The loss 
function of SSD is composed of confidence loss and 
location loss. The formula is: 
𝐿𝐿(𝑥𝑥, 𝑝𝑝, 𝑙𝑙,𝑔𝑔) = 1

𝑁𝑁
�𝐿𝐿𝑐𝑐𝑐𝑐𝑛𝑛𝑐𝑐(𝑥𝑥, 𝑝𝑝) + 𝛼𝛼𝐿𝐿𝑙𝑙𝑐𝑐𝑐𝑐(𝑥𝑥, 𝑙𝑙,𝑔𝑔)�

𝐿𝐿𝑙𝑙𝑐𝑐𝑐𝑐(𝑥𝑥, 𝑙𝑙,𝑔𝑔) = ∑ ∑ 𝑥𝑥𝑘𝑘𝑖𝑖𝑖𝑖𝑙𝑙𝑀𝑀𝑜𝑜𝑜𝑜𝐴𝐴ℎ𝐿𝐿1�𝑙𝑙𝑚𝑚𝑖𝑖 − 𝑔𝑔�𝑚𝑚𝑖𝑖�𝑚𝑚∈𝑐𝑐𝑥𝑥,𝑐𝑐𝑦𝑦,𝑤𝑤,ℎ
𝑁𝑁
∈𝑃𝑃𝑐𝑐𝑃𝑃

𝐿𝐿𝑐𝑐𝑐𝑐𝑛𝑛𝑐𝑐(𝑥𝑥,𝑐𝑐) = −∑ 𝑥𝑥𝑝𝑝𝑖𝑖𝑖𝑖 𝑙𝑙𝑜𝑜��̂�𝑝𝑝𝑝𝑖𝑖�𝑁𝑁
𝑖𝑖∈𝑃𝑃𝑐𝑐𝑃𝑃 − ∑ 𝑙𝑙𝑜𝑜( �̂�𝑝0𝑖𝑖)𝑖𝑖∈𝑁𝑁𝑁𝑁𝑁𝑁 ⎭

⎬

⎫
 

(3) 
𝐿𝐿𝑙𝑙𝑐𝑐𝑐𝑐(𝑥𝑥, 𝑙𝑙,𝑔𝑔)  represents location loss, Lconf(x,c) 
represents confidence loss, 𝛼𝛼  is the proportional 
coefficient that adjusts the proportion of these two losses, 
𝑝𝑝 is the prediction box number, j is the real box number, 
cx \cy is the center coordinate of the default box, w \h 
are the width and height of the default box. p represents 

the category, c�pi = ecpi

∑ ecpip
 , the higher the �̂�𝑝𝑝𝑝𝑖𝑖 the greater 

the probability that the object is 𝐾𝐾, and the �̂�𝑝0𝑖𝑖 is just the 
opposite. 
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4.RESULTS AND DISCUSSION 
4.1 EXPERIMENT PLATFORM 
This article uses the TensorFlow open source framework, 
the CPU model is Intel i5-10400, the CPU Clock Speed is 
2.9GHz, the memory is 16GB, the GPU model is 
GTX1080TI, the operating system is ubuntu, the 
CUDA10.0 version, and the compiled language is 
python3.6. 
4.2 THE EVALUATION INDEX 
Accuracy rate and recall rate are often used to evaluate the 
performance of a target detection algorithm.[5] The 
accuracy rate is the percentage of the number of true and 
correct samples in the final predicted correct result. The 
calculation formula is as follows: 
𝑃𝑃 = 𝑇𝑇𝑃𝑃

𝑇𝑇𝑃𝑃+𝐹𝐹𝑃𝑃
× 100% (4) 

Where P represents the accuracy rate, TP is the number 
of samples that divide the sample positive cases into 
positive cases, and FP  is the number of samples that 
divide the negative samples into positive cases. The recall 
rate represents the ratio of the actual number of positive 
samples in the predicted samples to the number of 
predicted positive samples, and its calculation formula is: 
𝑅𝑅 = 𝑇𝑇𝑃𝑃

𝑇𝑇𝑃𝑃+𝐹𝐹𝑁𝑁
× 100% (5) 

R is the recall rate, and FN is the number of samples that 
divide the sample positive cases into negative cases. 
Generally speaking, the higher the recall rate, the lower 
the accuracy rate. Therefore, we need to comprehensively 
consider these two parameters and use the AP (Average 
Precision) value to measure the performance of the 
algorithm. The formula is as follows: 
𝐴𝐴𝑃𝑃 = ∑ 𝑃𝑃(𝑘𝑘)𝛥𝛥𝑅𝑅(𝑘𝑘)𝑁𝑁

𝑘𝑘=1  (6) 
N represents the number of samples in the data set, P(k) 
represents the accuracy of identifying different samples, 
and ΔR(k)  represents the change of Recall when the 
number of samples changes from k-1  to k . When the 
detection target is divided into many categories, we use 
mAP (Mean Average Precision) to evaluate the algorithm 
model, the formula is as follows: 
𝑀𝑀𝐴𝐴𝑃𝑃 = 𝐴𝐴𝑃𝑃

𝐶𝐶
 (7) 

C is the total number of classes. 
4.3 COMPARISON OF ALGORITHM 
PERFORMANCE 
In order to ensure fairness and accuracy, we use the same 
data set to train and test the YOLO v3, Tiny-YOLO v3, 
YOLO v4 and SSD networks. The distribution of each 
traffic sign category in the test set is shown in the figure 6: 

 
Figure 6.Number of objects per class 
The loss curve of each model is shown in Figure 7, where 
the ordinate represents the loss value, and the abscissa 

represents the number of iterations. 

 
(a)SSD total_loss (b)YOLO v3 total_loss (c)YOLO v4 total_loss 
Figure 7.Comparison of loss curves 
It can be seen from the figure that the total loss of YOLO 
v3 and YOLO v4 converges faster, but the total loss after 
convergence is higher. The convergence interval of the 
total loss of YOLO v3 is 5~6, the convergence interval of 

the total loss of YOLO v4 is 3~4, and the initial 
convergence of SSD The speed is faster, and the total loss 
convergence interval is 1~2. See Table 1, Table 2 and 
Table 3 for the mAP statistics table of all network models: 

Table 1.The AP comparison of each target detection framework on the data set 
Detection framework Pre-training mAP T-crossing Non-motorized  

vehicle movement Bus line lane Traffic circle driving Motor vehicle driving 

0 50 100 150 200 250 300 350

Speed restrictions

Temporary or long term parking of vehicles is prohibited

Straight lanes

Non-motorized vehicle movement

Limit height

Parking spaces

Crosswalks

No horn honking

Motor vehicle driving

Watch out for pedestrian signs

Drive on the right side of the road

No cargo vehicles are allowed to enter

Bus line lane

Left turn lane

T-crossing

Right-turn lane

Watch out for children signs

No forward left turns

U-turn allowed

Slow down to give way

Crossover

Turning right

No U-turn

Turning to the right is prohibited

Drive on the left side of the road

Minimum speed limit

No pedestrian entry

Parking permit line

Traffic circle driving

Vehicles transporting dangerous goods are prohibited from entering
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SSD Yes 60.77 69.45 67.06 77.42 27.08 62.27 
YOLO v3 Yes 83.09 98.14 82.81 95.61 78.57 84.40 
YOLO v4 Yes 83.28 93.48 83.18 98.47 72.60 86.20 

Table 2.The AP comparison of each target detection framework on the data set 

Detection 
framework 

Slow down 
to  
give way 

Temporary or long term  
parking of vehicles is 
prohibited 

No U-
turn 

No 
horn 
honkin
g 

Turning to the  
right is 
prohibited 

No 
forward  
left turns 

No 
pedestrian 
entry 

SSD 66.20 77.33 45.45 60.48 62.23 64.07 76.22 

YOLO v3 91.96 82.44 95.04 78.58 83.73 88.51 89.65 

YOLOv4 94.57 88.33 84.28 77.26 90.08 90.07 90.24 

Table 3.The AP comparison of each target detection framework on the data set 
Detection 
framework 

Vehicles transporting dangerous 
goods are prohibited from entering No cargo vehicles 

are allowed to enter 
Drive on the right 
side of the road 

Drive on the left 
side of the road 

Cross
walks 

Cros
sove
r 

Parking 
permit 
line 

SSD 50.00 60.96 75.60 50.17 67.86 63.9
3 59.40 

YOLOv3 83.10 78.88 92.34 87.47 79.84 93.5
5 84.41 

YOLOv4 82.40 81.48 85.02 89.02 80.55 85.3
3 85.62 

Table 4.The AP comparison of each target detection framework on the data set 
Detection 
framework 

Parking 
spaces 

Limit 
height 

Speed 
restrictions 

Turning 
right 

Right-turn 
lane 

U-turn 
allowed 

Straight 
lanes 

SSD 46.96 57.33 60.75 62.58 45.70 54.57 51.65 

YOLOv3 62.44 85.52 84.88 81.40 60.57 80.90 69.53 

YOLOv4 67.62 87.20 82.16 86.40 59.94 75.34 71.23 

Table 5.The AP comparison of each target detection framework on the data set 
Detection framework Watch out for children signs Watch out for pedestrian signs Minimum speed limit Left turn lane 

SSD 75.67 61.02 61.90 61.72 

YOLOv3 93.92 83.65 65.82 75.11 

YOLOv4 93.25 86.46 73.60 77.05 

The sizes of each model are shown in the following table: 
Table 6.Comparison of sizes of models 

Detection framework Picture size Modle size 
SSD 416×416 110.6M 
YOLOv3 416×416 246.9M 
YOLOv4 416×416 257.5M 

It can be seen that the mAP value of the YOLO model has 
reached more than 83%, the YOLO v4 has reached 
83.28%, and the mAP value of the SSD model is only 
60.77%, indicating that the YOLO v4 network model has 
a higher recognition accuracy in this training. However, 
the SSD network model occupies a small amount of 
memory and is more suitable for porting to FPGA and 
other hardware to run. The memory occupied by the 
YOLO v3 model is slightly smaller than that of the YOLO 
v4, and the recognition accuracy differs by only 0.19%. 
Comprehensively, the performance of the YOLO v4 
network model is even better. 
5 CONCLUSIONS 
We use the same traffic sign data set to train and test the 
YOLO v3, YOLO v4 and SSD target detection algorithms. 
According to the final test results, we conclude that the 
performance of the YOLO v4 algorithm model is better. 
Looking to the future, we hope that there will be a target 
detection algorithm model with higher accuracy, faster 
speed, and smaller model. It will be deployed in FPGA or 
DSP to further accelerate the speed of algorithm 
recognition. 
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Abstract: Based on the 88-month original premium 
income data from January 2013 to April 2020, a winters 
seasonal model is established. After comparing the 
seasonal addition model and the multiplication model, the 
winter seasonal multiplication model with a better fit is 
selected for simulation prediction. Select the data from 
May to September 2020 to compare with the actual data, 
and predict the original premium income in the future to 
June 2021. It is predicted that by the end of 2020, the 
national cumulative insurance. 
Keywords: Premium Income; Time Series; Winters 
Seasonal Model 
 
1. INTRODUCTION 
Insurance is of great significance for citizens to resist risks. 
The insurance industry has developed rapidly in recent 
years, and insurance premium income can intuitively 
reflect the development of the insurance industry. In the 
"Thirteenth Five-Year Plan for the Development of 
China's Insurance Industry" issued in 2016, it is planned 
that the national insurance premium income will reach 
about 4.5 trillion yuan by 2020. [1]The development of the 
insurance industry requires planning, which is inseparable 
from the forecast of premium income. According to 
insurance premium income, insurance companies and the 
industry can understand the status quo of development and 
avoid unknown risks, and formulate effective business 
strategies, which is of great significance to insurance 
companies and the industry. The establishment of a 
scientific and accurate forecasting model is conducive to 
the insurance industry to formulate next steps and 
maintain the continuous and stable development of the 
insurance industry .[2] 
2. LITERATURE REVIEW 
Many domestic scholars have studied the prediction of 
insurance premium income. Liang Laicun et al. 
[3]stablished an ARIMA model and predicted the national 
premium income through zero averaging and smoothed 
premium income. Zhang Yun et al. [4]compared the SBC 
and AIC values of 18 models, established a product 
seasonal model, and predicted the premium income for 
one year in 2010. Zhang Jilin[5]used 28-year premium 
income as data in 2010, established and improved the 
model based on gray theory, predicted that my country's 
insurance industry will usher in a stage of rapid growth, 
and made suggestions to promote the development of the 
insurance industry. Fan Guobin et al. [6]used the 

improved predictive regression method to make 
predictions, and concluded that macroeconomic indicators 
have a weaker ability to predict premiums, while micro-
level indicators have a stronger ability to predict 
premiums, especially personal deposits and consumers. 
The expected index, which is of positive significance for 
the insurance industry to formulate relevant strategies. 
Diao Li et al. [7]compared the prediction capabilities of 
simple LSTM model, SARIMA model, BP neural network 
and concluded that the X12-LSTM model based on LSTM 
neural network is superior in prediction accuracy and 
stability. Based on the TEI methodology, Zhou Hua et al. 
in 2020[8]first used the SARIMA model for fitting, and 
then used the support vector regression method to fit the 
residuals to obtain a more accurate prediction model. 
Based on the research of various scholars and combined 
with the actual situation, this article uses the more 
operable winters model to construct the predictive model. 
3. DATA SOURCES AND MODEL THEORY 
INTRODUCTION 
3.1 DATA SOURCE 
The data comes from the China Economic Network Data 
Statistics Database[9] select the original cumulative 
income of premiums from January 2013 to April 2020, 
process the original cumulative data to obtain the original 
monthly premium income, establish a time series model, 
and select the forecast for 2020 Data from May to 
September are used as test samples. 
3.2 WINTERS MOEDL 
Use exponential smoothing(EMA) to continuously adapt 
model parameters to changes in non-stationary series, and 
make short-term forecasts of future trends. When the time 
series data contains both seasonal changes and trends, the 
winters seasonal model is generally recommended[10] 
Winters method combines exponential smoothing with 
seasonal changes, linear trends and regular changes, and 
performs exponential smoothing on long-term trends, 
seasonal changes and trend increments respectively, 
thereby establishing a prediction model. Winters season 
model is divided into winters season multiplication model 
and winters season addition model. 
The calculation formula of Winters additive model is as 
follows: 

 St = α(Xt − It−L) + (St−1 − bt−1)(1− α) 0 < α < 1 
 It = β(Xt − St) + It−L(1 − β) 0 < β < 1

  bt = γ(St − St−1) + bt−1(1− γ) 0 < γ < 1
  Ft+m = St + It−L−m + mbt 

 (1)  

The calculation formula of Winters multiplication model 
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is as follow 
 St = α(Xt/It−L) + (St−1 − bt−1)(1 − α) 0 < α < 1 

  It = β(Xt/St) + It−L(1 − β) 0 < β < 1 (2) 
 bt = γ(St − St−1) + bt−1(1 − β) 0 < γ < 1 

 Ft+m = It−L−m(St + mbt) 
In the formula, St refers to the stable component at time 
t, It  refers to the seasonal component at time t, and 
btrefers to the trend component at time t. m refers to the 
number of predicted periods, L refers to the length of the 
season, and Ft+m refers to the predicted value at time m. 
[11] 
3.3 LJUNG-BOX INSPECTION 
The Ljung-Box test is to test whether there is a lag 
correlation in the time series. The nul cv dl hypothesis 𝐻𝐻0 
of the test is that the original data are independent, and the 
alternative hypothesis 𝐻𝐻1 is that the original data are not 
independent. The constructed test statistic is: Q = n(n +
2)∑ 𝜌𝜌𝑘𝑘

2

𝑛𝑛−𝑘𝑘
ℎ
𝑘𝑘=1 , when the significance level α<0.05, reject the 

null hypothesis and consider the original sequence It is 
auto-correlation. When α>0.05, the original hypothesis is 
accepted and the original time series is considered to be a 
white noise series. 
4. RESEARCH DESIGN 
4.1 MODEL SELECTION 
As shown in Figure 1, the time series of original insurance 
premium income shows a long-term trend of increasing 
year by year, reaching a peak in January of each year, and 
reaching a small peak in March, June, and September. 
Therefore, the time series presents obvious seasonal 
cyclical changes and upward trend, which is suitable for 
forecasting using the exponential smoothing winters 
seasonal model. 
Establish winters addition model and winters 
multiplication model respectively. By comparing the R-
square statistics of the two models and the prediction error 
of the test sample, a model with better fitting effect and 
prediction effect can be obtained, and then a more accurate 
prediction of the original premium income can be made. 

 
Figure 1: 2013-2020 National Original Insurance 
Premium Revenue Sequence. 
Use spss software to establish winters addition model and 
multiplication model. From the residual autocorrelation 
and partial autocorrelation plots of the multiplication 
model and the addition model in Figure 2, the residual 
ACF and residual PACF are both within the confidence 
interval of -0.95-0.95, This shows that the residuals of the 
two models are white noise sequences. Both can be used 
to establish the original insurance premium income model. 

 
Figure 2: Analysis of autocorrelation and partial 
autocorrelation of residual series after model fitting. (the 
first is the multiplicative model, the second is the additive 
model) 
By building the model, the model fitting statistics shown 
in Table 1 below are obtained. 
The significance levels α of the two Ljung-Box models are 
0.748 and 0.453, respectively, which are both greater than 
0.05. The observed value of the statistics is considered to 
be significant. [12]The R-square refers to the proportion 
of the variables that can be explained in the statistics to the 
total variation, and the stable R-square refers to the R-
square after the sequence is stable. In exponential 
smoothing, the larger the R-square, the better the 
simulation effect. The R-square in the multiplicative 
model is 0.932, which is higher than the 0.913 of the 
additive model. It can be initially obtained that the winters 
multiplication model is more suitable for simulation than 
the winters addition model. 
Table 1.Model fitting statistics 

model Number of 
predictors 

Model fit statistics Ljung-Box Q(18) 
Smooth R 
square 

R 
square Statistics DF Sig. 

Additive model 0 0.379 0.913 11.068 15 0.748 
Multiplication 
model 0 0.505 0.932 14.980 15 0.453 

4.2 MODEL ESTABLISHMENT AND PREDICTION 
Using spss software, select the original monthly premium 
income from January 2013 to April 2020 as the data to 
establish the winters seasonal multiplication model and 
winters addition model, and select the data from May to 
September 2020 as the test sample to test the prediction 
effect. 

.  
Figure 3.Winters' multiplication model fits the national 
original insurance premium income(ten thousand yuan). 
The observed and fitted values of the Winters 
multiplicative model are shown in Figure 3. The fitted 
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values are basically consistent with the true values, and the model is generally considered reliable. 
Table 2: Model prediction fitting. 

time Multiplication model prediction value/10, 000 yuan Real value/10, 000 yuan error % 
May 2020 32111724.44 31773600 -1.06% 
June 2020 41324544.93 41224400 -0.24% 
July 2020 29924239.06 28755300 -4.07% 
August2020 33060495.39 31847300 -3.81% 
September 2020 38241450.06 37438900 -2.14% 
time Additive model 

rediction value/10, 000yuan 
Real value/10, 000 
yuan 

error% 
 

May 2020 31665877.64 31773600 0.34% 
June 2020 40419319.94 41224400 1.95% 
July 2020 29231598.42 28755300 -1.66% 
August2020 33215424.27 31847300 -4.30% 
September 2020 38617264.67 37438900 -3.15% 

As shown in Table 2, comparing from May 2020 to 
September 2020, the minimum error between the 
predicted value of the multiplication model and the true 
value is only 0.24%, the maximum error is 4.07%, and the 
minimum error between the predicted value of the 
addition model and the true value is only 0.34%, the 
maximum error is 4.30%. The error is (true value-
predicted value)/true value. Compared with the addition 

model, the multiplication model has a smaller maximum 
and minimum error, and the multiplication model is more 
stable. Therefore, it is believed that the winters 
multiplication model has a better fit and is more suitable 
for the next prediction. 
As shown in Table 3, we give the predicted value of 
original insurance premium income from October 2020 to 
June 2021 based on the winters multiplication model. 

Table 3: Forecast of original insurance premium income. 
time October 2020 November 2020 December 2020 January 2021 February 2021 
Premium income/100 million yuan 28925751.56 29345669.67 32601170.51 101516582.87 39609771.24 
time March 2021 April 2021 May 2021 June 2021 - 
Premium income/100 million yuan 55972092.31 34808549.17 35122166.95 45168648.54 - 

5. CONCLUSIONS AND RECOMMENDATIONS 
This paper uses a total of 88 monthly premiums in 8 years 
to construct a highly accurate winters seasonal 
multiplication model. After data verification from May 
2020 to September 2020, the minimum error between the 
predicted value and the true value is only 0.24%. The 
maximum error is 4.07%, and the prediction effect is very 
good. The insurance premium income data from October 
2020 to June 2021 is predicted. After prediction, the 
premium income in the next 9 months will still be in line 
with upward growth and seasonal fluctuations. The 
insurance industry has a more obvious “open door” effect 
in 2021. In January, premium income will exceed 10 
trillion. Adding the real value of premium income in the 
first 9 months of 2020 and the predicted value of the 
following March, the cumulative premium income in 2020 
will reach 461 million yuan. 
2020 is the "final year" of the "Thirteenth Five-Year" 
insurance industry development plan. The prediction of 
the original insurance premium income is of great 
significance for the insurance industry to make its own 
adjustments and next steps. Combining the conclusions 
and related literature, the following suggestions are given 
for the issue of national original insurance premium 
income: (1) The 2020 novel coronavirus pneumonia 
epidemic has affected the national economy and people's 
living conditions, which is both an opportunity and a 
challenge for the insurance industry. The insurance 
industry should analyze the original insurance premium 
income in 2020 and the influencing factors behind it, and 
formulate or modify business strategies to meet future 
uncertain risks. (2) Keep track of the data in time. When 
abnormal data is found or there is a big difference between 

the actual premium income and the predicted data, the 
possible reasons should be analyzed in time, and 
adjustments should be made as soon as possible. (3) The 
insurance industry should use forecast data to establish a 
time series dynamic model with higher accuracy and good 
fit through long-term data analysis, so as to provide an 
important reference for current and future planning. 
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Abstract: This article is aimed at various kinds of 
scientific research experiments with great risk factors of 
explosions and blasts. It is necessary to monitor the sound 
intensity and other data in the experiment. If remote 
monitoring and data transmission are used, the risk of 
experimenters can be reduced and the scientificity and 
safety of the experiment can be improved Performance, 
using noise detection and Internet-based data transmission 
technology, its main content is to directly detect the noise 
of the environment, after a series of processing such as 
amplification, AD sampling, weighting calculation, 
reconstruction, etc., data is processed through the wireless 
network Transmission, the environmental noise state is 
fed back to the user in the form of decibel value, and the 
function of remote noise monitoring is realized. 
Keywords: Noise monitoring and acquisition; AD 
sampling; A weighting network; effective value detection; 
 
1.DESIGN 

1.1SCHEME DESIGN IDEAS 
This design is a combination of software and hardware, 
and the hardware part realizes the collection and 
conversion of sound signals: collection and amplification 
select a microphone that is more sensitive to sound and a 
low-noise amplifier with a low noise coefficient; AD and 
DA conversion requires relatively high precision. The 
detector adopts a dedicated integrated detector chip, and 
the limiting function is realized by a diode clamp circuit. 
The software part includes the FIR filter realized by FPGA, 
and the weighting of the signal is realized by designing the 
filter corresponding to the A weighting network; AD 
sampling and calculation use the STM32F103 chip, and 
its built-in ADC can meet the demand; after obtaining the 
decibel value, the value is sent to the GSM module 
through the serial port to connect to the server for remote 
data transmission, realizing the remote noise monitoring 
function, the scheme is shown in Figure 1. 

Noise signal 
acquisition and 
amplification

Signal attenuation 
and AD conversion

Convolution operation 
realizes A weighted 

network

DA conversion, amplification, 
signal reconstruction

Detecting, limiting, and 
sampling to calculate the 

decibel value

Wireless network 
remote data 
transmission

FPGA implementation STM32 control

 
Figure 1 Scheme block diagram 
1.2NOISE COLLECTION PRINCIPLE AND 
SELECTION ANALYSIS 
(1)Basic principles of microphones 
Using electret condenser microphones, compared with 
ordinary condenser microphones, it is compact and has 
superior performance. It has the characteristics of a wide 
frequency range, high sensitivity, low distortion, and high-
quality sound quality. 
(2) ADC basic principles 
Analog-to-digital conversion (ADC) converts the analog 
quantity into the corresponding digital quantity according 
to a certain ratio, that is, the result of the conversion value 
is proportional to the amplitude of the input analog voltage. 
(3) Choice of weighted network 
IEC, the International Electrotechnical Commission, 
drafted and formulated three noise weighting standards, A, 
C, and Z, so that different weighting standards can be 
selected according to the needs of different scenarios. 
Among them, A-weighting can approximate the auditory 
characteristics of the human ear, so that the middle and 
low frequency bands of the electrical signal have a greater 

attenuation. In the noise value detection, the A-weighted 
sound level is more selected as a representation. 
Considering comprehensively, the frequency weighting 
network selected in this article is the A weighting model. 
This article mainly chooses the FIR digital filter with 
direct structure. We improve the principle of digital filter 
based on linear phase, and get the relational expression 
shown in (1.1.1). 
𝑦𝑦(𝑜𝑜) = ℎ(1)𝑍𝑍−𝑁𝑁/2 + ℎ(2)𝑍𝑍−𝑁𝑁/2+1 +
ℎ(3)𝑍𝑍−𝑁𝑁/2+2+. . . +ℎ(𝑁𝑁/2)𝑍𝑍−1 (1.1.1) 
The specific working process of the improved filter 
structure is to pre-add the data about (N-1)/2 symmetry 
after the delay stage. Then multiply by the corresponding 
filter coefficient and accumulate the sum to get the final 
output result. In this way, whenever an output is generated, 
only N/2 times of multiplications and N-1 times of 
additions are required, which reduces the number of 
multiplication operations by 50% compared with the 
previous multiplication operations, and greatly reduces 
the waste of storage space caused by calculations in the 
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software implementation. 
(4) DAC principle 
Corresponding to analog-to-digital conversion (ADC), 
digital-to-analog conversion (DAC) converts digital 
quantities into analog voltage quantities so that the 
amplitude of the output analog voltage signal is linearly 
proportional to the input discrete digital quantity. The 
basic principle is that an n-bit binary number can be 
expressed as different weights of 2, and each bit of the 
binary number is converted into the corresponding analog 
quantity according to the weight, and then the analog 
quantity representing each person is added separately to 
obtain An analog quantity proportional to this number. 
(5) Principle of effective value detection 
The effective value detection is to do the quadratic 
operation through the multiplier first, then use the 
integrator circuit to do the average operation, and finally 
the effective value can be obtained after the square root. 
2.MODULAR DESIGN 
2.1HARDARE MODULE 
(1) Pre-amplification circuit 
In actual engineering applications, there are components 
of different frequencies and amplitudes in the signals that 
need to be filtered, which is extremely complicated. 
Therefore, the input signal amplitude range should be 
increased as much as possible in the design so that the 
designed filter can handle A signal with a wider voltage 
range to ensure that the signal will not be distorted. 
By adjusting the feedback resistance of the second stage, 
the overall magnification can be changed easily and 
quickly. The maximum magnification of the two-stage op 
amp is 198 times. The actual test shows that the required 
magnification is lower than 198 times. Therefore, you can 
adjust it appropriately. The feedback resistor outputs the 
required voltage value. 
(2) A/D signal conversion circuit 
The front stage operational amplifier adopts the miniature 
and precise operational amplifier NE5532 that uses zero-
drift technology. It can withstand a relatively high power 
supply voltage, has the advantages of low noise, low 
temperature drift, etc., and is cost-effective and practical. 
Ensure the safety and stability of the circuit. The A/D 
conversion chip selected by the A/D conversion circuit is 
the parallel 8-bit resolution AD9280 (the timing diagram 
is shown in Figure 2), which has a high-speed sampling 
rate. Set its sampling frequency to 100kHZ, which is 
consistent with the frequency of the clock signal provided 
by the FPGA, to ensure that the digital high and low 
frequency of its output can match the FPGA and TTL 
input frequency, thereby reducing the bit error rate. 

 
Figure 2 AD9280 read and write timing diagram 
(3) D/A signal reconstruction circuit 
The adopted D/A conversion chip is a 14-bit parallel high-
speed and low-power AD9708(Figure 3, 4), with a 

conversion rate of up to 125Mbps during operation and 
simple connection. 
Its clock input is provided by FPGA like A/D. Because it 
needs to be matched with A/D, its clock input is 
configured to 100kHz, resolution is configured to 8 bits, 
and the power supply voltage is configured to 3.3V to 
ensure that it can receive extremely well. FPGA output 
digital high and low frequency, thereby reducing the bit 
error rate. 

 
Figure3 AD9708 peripheral circuit connection diagram 

 
Figure 4 AD9708 timing diagram 
2.2 SOFTWARE MODULE DESIGN 
(1) FIR digital filter 
Setting the sampling frequency to 100KHz is the same as 
the AD sampling frequency. Only in this way can it meet 
the design requirements and achieve the desired effect. 
The result of running by the Matlab software is shown in 
Figure 5: 

 
Figure 5 Running results in Matlab 
Analyzing the running results, in the normalized 
frequency response curve graph, the blue line is the ideal 
filter response curve, and the red line is the response curve 
of the digital filter generated by the Matlab software. It 
can be seen that the basic and ideal The response curve is 
consistent. 
The convolution operation is realized through FPGA 
algorithm, starting from the overall, each function is 
divided into different modules, and then the corresponding 
function is realized in each module. 
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When designing the system code, it can be roughly 
divided into the following modules (Figure 6): First, the 
clock module, then the A/D sampling module, then the 
FIR band-pass filter processing module, and finally the 
D/A Data reconstruction module, the function of each 
module is briefly introduced below: 

 
Figure 6 FIR filter function design box 
a. Clock module: The original 50MHz clock on the FPGA 
development board is frequency-divided, and the 
generated clock signal is used in the entire system. The 
frequency of this clock signal is 100kHz consistent with 
the sampling rate. 
b. A/D sampling module: Call the system clock and send 
it to A/D, and save the collected data as an 8-bit binary 
number, which is convenient for the subsequent data 
processing module to call it. 
c. FIR band-pass filter processing module: This module is 
the core part of the system to process signals. It is the most 
cumbersome and troublesome in the process of code 
writing. The whole includes data acquisition, delay, 
summation, and multiplication with matched filter 
coefficients. And output. 
d. D/A data reconstruction module: When the FPGA 
provides a clock signal to it, this module can convert the 
digital signal output by the FPGA, which is an 8-bit binary 
number, into a continuous analog signal, so as to achieve 
the signal recovery or reconstruction goal . 
(2) Control AD collection and decibel calculation 
The configuration of the AD sampling of the control board 
is completed by the library function officially provided by 
STM32, which is divided into the following steps: Step 1: 
Because only one ADC is used, it is set in an independent 
state, working in a single channel and single conversion 
mode; Step 2: Set it to be triggered by software; Step 3: 
Design its data to be right-aligned; Step 4: Specify 1 as the 
sequence to perform regular conversion of the ADC 
channel value; at this point, the ADC function of the 
control board can work normally. 
The decibel value is calculated using the curve fitting 
function in Matlab software. Since each microphone has 
its own specific index, in order to accurately get the 
current decibel value, I use the curve fitting function in 
Matlab software. Through the analysis of the recorded 
data, an analytical formula that approximates the curve 
can be obtained, and the analytical formula, You can 
calculate the decibel value, and then get a relatively simple 
expression based on repeated tests. 
3.CONCLUSION 
Hearing is a series of interactive behaviors carried out in 
the ear, which is the process of converting sound waves 

into signals that the brain can understand. The volume is 
measured in decibels (dB), and sounds over 80 decibels 
are usually considered noisy. Hearing may be affected by 
the intensity of the sound and the time of exposure. The 
remote environmental noise detection system reflects the 
collected data to the user through SMS, which not only 
protects the user’s hearing, avoids permanent hearing 
damage caused by long-term exposure to high decibels, 
but also displays the sound data more intuitively and 
improves work efficiency, To help professional noise 
monitoring personnel to achieve high-precision noise 
detection without being exposed to high noise. 
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Abstract: Campus bullying has always been a common 
concern of society, but also a problem that can not be 
ignored and avoided in school education. Taking the 
China Three Gorges University as an example, through 
studying the students' understanding of bullying on 
campus, the influence on the bullied people, and the 
propaganda of the school's bullying on campus, this paper 
draws out several basic forms and causes of bullying in 
primary and secondary schools, the high incidence of 
bullying on campus, and the lack of bullying theme in 
school education. 
Keywords: Campus bullying; China Three Gorges 
University; Primary and Secondary School Education 
 
1. INTRODUCTION 
At the beginning of the 21st century, with the increasing 
research on the phenomenon of campus bullying, the 
subject of campus bullying is of great significance both in 
theory and in practice.[1\2] Campus bullying refers to the 
behavior of harassing or bullying the same or more 
students for a long time and repeatedly, with the campus 
as the background[3\4] and dominated by one or more 
students, resulting in the victim suffering serious physical 
or psychological damage.[5] The power of the abuser and 
the victim is uneven, and the victim may not have the basic 
ability to resist. According to the definition of campus 
bullying, it is not difficult to see that campus bullying 
mostly occurs in primary and secondary schools. 
Additionally, this kind of behavior is not an accidental or 
short-term event, but a long-term, premeditated 
aggressive and harmful behavior. The primary and 
secondary school stage, especially the compulsory 
education stage, is the key stage of students’ growth and 
development. The physiology and mentality of students at 
this stage are not quite mature, and they have not yet 
formed a scientific world view and outlook on life. 
Students at this stage are primed to compare themselves to 
each other, and they are often inclined to following the 
trend or fighting with each other because they do not have 
enough self-control. As a result, the bad atmosphere in 
compus will be created. If there is no correct guidance and 
education for the students at this stage, some of students 
may go astray and bully their classmates. This will not 
only seriously harm the physical and mental health of 
primary and secondary school students, but is also not 
conducive to the formation of a harmonious learning 
atmosphere and the formation of good school spirit. When 

the circumstances are serious, campus bullying hurts not 
only the students themselves, but also their parents, 
families, schools and even society as a whole. 
As the harm of campus bullying is very great, it is urgent 
to prevent and control the phenomenon of campus 
bullying. By the way of questionnaire, this paper 
investigates the phenomenon of campus bullying 
produced by the students of China three Gorges University 
in the stage of their primary and secondary schools. It 
discusses the bad impact of campus bullying on students 
in order to guide students to have a better understanding 
of the harm of campus bullying, and to make students, 
parents, teachers, schools and society pay more attention 
to the problem of campus bullying. It can also better 
safeguard students’ physical and mental health and form a 
good school spirit and discipline, and this can contribute 
to a harmonious society. 
2. METHODOLOGY 
2.1 RESEARCH METHODS 
In this study, a sample survey is conducted by the way of 
questionnaires, a total of 210 questionnaires are sent out, 
and 200 valid copies are recovered, with a recovery rate 
of 95%. Therefore, the survey data are valid. 
2.2 RESEARCH OBJECT 
The subjects of this study are the students of the China 
three Gorges University, a total of 200 people. Among 
them, boys account for 39% and girls account for 61%, 25% 
of freshmen, 21% of sophomores, 36% of seniors, and 18% 
of seniors or above. 
3. RESEARCH RESULTS AND ANALYSIS 
3.1 ANALYSIS OF THE PROBABILITY AND 
FREQUENCY OF SCHOOL BULLYING AND ITS 
HIGH INCIDENCE GROUPS 
According to Figure 1, 2 and 3, of the 200 people surveyed, 
64 had experienced campus bullying, with a probability of 
32%. Among the people who have experienced campus 
violence, the number of people who have experienced 
campus violence in primary and junior high school is the 
same, 26, accounting for 40.63%. In addition, 17.19% of 
people experienced it in high school. Data show that the 
frequency of campus bullying in primary and secondary 
schools is as high as 98.44%. Among them, campus 
bullying occurs with a total frequency of 54.69% of "one 
or more times a week" and 18.75% of "one or more times 
a month". These data show that campus bullying is not an 
accidental small probability event, but a long-term, 
repetitive and regular behavior, and this kind of behavior 
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generally occurs in primary and secondary schools, 
especially in the stage of compulsory education. This is 
mainly due to the imperfect physical and mental 
development of the students at this stage and the failure to 
form a scientific world outlook and good moral character. 

 
Figure 1: A chart of whether you've experienced bullying 
on campus 

 
Figure 2: A chart of the proportion of school-age stage 
students who have experienced bullying on campus 

 
Figure 3: A chart of frequency proportion of campus 
bullying 
3.2 ANALYSIS OF THE BASIC FORMS OF 
SCHOOL BULLYING 
According to Figure 4, 85% of people believe that 
prolonged physical confrontation or isolation is a form of 
bullying. Besides, 82% of people insist that the behavior 
of long-term threat is bullying. Additionally, more than 
half of the people argue that these behaviors are forms of 
campus bullying, such as speaking ill in private, 
publishing targeted remarks on the Internet and extorting 
money. Moverover, there is even sexual bullying in school. 
These data show that most students can clearly understand 
the basic forms of campus bullying, including but not 
limited to language bullying, physical bullying, 
psychological bullying, Internet bullying, property 
bullying and sexual bullying. 

 
Figure 4: The basic forms of campus bullying 
3.3 ANALYSIS ON THE CAUSES OF HIGH 

INCIDENCE OF BULLYING IN CAMPUS 
This study mainly analyzes the reasons why people are 
vulnerable to campus bullying from the aspects of 
personality, physiological and psychological 
characteristics, behavior, and family factors. 
According to Figure5, we can clearly see that only 19% of 
people argue that the reason for being vulnerable to 
bullying has nothing to do with their personality, and the 
remaining 81% argue that personality is related. Among 
them, 76% assert that people with weak self-esteem were 
the most vulnerable to campus bullying, more than half 
assert that people with silence and sensitivity were the 
most vulnerable to campus bullying, and 35% assert that 
people with emotional instability were also vulnerable to 
campus bullying. 
According to Figure 6, we can see that only 21.5% of the 
people suggest that the factors that people are vulnerable 
to campus bullying have nothing to do with their behavior, 
and the remaining 78.9% suggest that they are related to 
the behavior of the bullyed people. Among them, 63% of 
the people suggest that those who are not sociable are the 
most vulnerable to campus bullying, and 64.25% argue 
that those who have bad interpersonal relationships are the 
most vulnerable to campus bullying. Another 28% argue 
that those who did not respect others were also the most 
vulnerable to campus bullying. 
Generally speaking, "self function and self-concept are 
often closely linked. It can be said that self-concept 
determines a person's behavior, that is, determines a 
person's survival strategy or defense function." Those who 
are weak, self abased, silent and sensitive have a kind of 
"negative self-concept"[6] about themselves, and think 
that they are not good enough to be loved. So when they 
are bullied and bullied, they don't give resistance, but 
choose to accept it silently, so they are more vulnerable to 
long-term and repeated campus bullying. On the contrary, 
too much is not enough. A person with too much publicity, 
disrespect for others and poor interpersonal relationship is 
also vulnerable to campus bullying. This kind of people 
may be arrogant or contradict others in their study or life, 
which is easy to offend others and lead to the idea of "I 
will punish you on behalf of God" for some perpetrators. 

 
Figure 5 What kind of personality do you think is 
vulnerable to campus bullying 

 
Figure 6: What kind of behaviors do you think are 
vulnerable to campus bullying? 
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According to Figure7, we can clearly see that only 20.5% 
of the students argue that the reasons for school bullying 
have nothing to do with their own physiological factors, 
while the remaining 79.5% of the students argue that the 
physiological and psychological factors are related. 
Among them, more than half suggest that some physical 
defects (such as obesity, height, stammer, disability, etc.) 
are the reasons for being bullied, while a little less suggest 
that some physical factors (such as mental precocity, 
mental diseases, etc.) are the reasons for being bullied. 
This mainly shows that victims are generally vulnerable 
groups with some physical or psychological diseases, 
while the perpetrators attack the weaknesses of the victims 
through language or behavior attacks, attacking the self-
confidence of the victims, in order to make them fall into 
an infinite cycle of self-denial. 

 
Figure 7: What kind of psychological and physical factors 
do you think are vulnerable to campus bullying 
According to Figure 8, it can be clearly seen that only 28.5% 
of respondents assert that family factors are not the factors 
that make them vulnerable to school bullying, while the 
remaining 71.5% assert that the reasons for school 
bullying are related to their own family factors. Among 
them, 54% argue that special circumstances in the family 
(such as parents' illness, parents' criminal experience, etc.) 
are the reason for being vulnerable to school bullying, 52% 
argue that single-parent family or divorced family is the 
reason, and 50.5% argue that poor family is the reason. 
This suggests that family environment is an important 
factor in students' exposure to school bullying.Especially, 
students who have criminal parents in their families are 
more likely to be bullied on campus because they are 
"scandalous" and easy to be laughed at and looked down 
upon by others. 

 
Figure 8: kinds of family environment do you think are 
vulnerable to campus bullying 
3.4 ANALYSIS OF THE IMPACT OF CAMPUS 
BULLYING ON VICTIMS 
According to Figure 9, we can clearly see that the impact 
of campus bullying on victims is various, which may make 
people feel inferior, timid, anxious, sensitive and paranoid, 
make people unconsciously please others, and even 
produce mental illness, self-harm and suicide, self-
degeneration (giving up their studies, drug and alcohol 
abuse), and family relations begin to deteriorate. If the 
victims are psychologically distorted or want to rely on 
violence to escape bullying, they may even turn into new 

bullies and abusers.[7] According to Figure 10, 52% of 
people argue that the harm of campus bullying to the 
victim will last a lifetime, and 21.5% think the injury will 
last for several years. This represents that campus bullying 
will cause great harm to the victim's body and mind, and 
the impact of this kind of injury on people is long-lasting 
and far-reaching and indelible. 

 
Figure 9: The impact of campus bullying on victims 

 
Figure 10: The duration of the harm caused to the victim 
by bullying 
3.5 ANALYSIS OF THE PROPAGANDA AND 
EDUCATION DONE BY PRIMARY AND 
SECONDARY SCHOOLS ON CAMPUS BULLYING 
According to Figure 11, we can see that only 36% of the 
students' previous schools have publicized the problem of 
campus bullying and taken effective measures, and 28.5% 
of the students think that their schools have not carried out 
publicity and education, and the remaining 35.5% of the 
students do not know whether the schools have carried out 
publicity and education on campus bullying. According to 
Figure12, only 29% of the students think that teachers, 
school authorities and local educational institutions can be 
fair and open in dealing with the problem of campus 
bullying. 24.5% of the students thought that the teachers 
and the school authorities can not be fair and open. The 
remaining 46.5% of the students do not know whether the 
teachers, the school authorities and the educational 
institutions could be fair and open about the campus 
bullying. This shows that most schools do not pay enough 
attention to the publicity and education of campus 
bullying. Many schools fail to be fair and open, and the 
education and management of schools should been 
strengthened. 

 
Figure 11: Whether school publicize and take measures on 
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campus bullying 

 
Figure 12: Whether schools are fair in dealing with 
bullying 
4. ENLIGHTENMENT AND MEASURES 
With the continuous development of society, young 
students and children gradually show a growing trend of 
“early maturation”, and school bullying incidents occur 
frequently. If the campus bullying behavior can not be 
timely and effective regulation, or can not timely and 
effectively punish the violent, not timely and effective 
relief by bullying, campus bullying will turn more and 
more serious, more students will be involved in campus 
bullying, this will not only seriously endanger young 
students to learn and grow, are more likely to cause the 
campus injury case. Therefore, families, schools and 
countries need to strengthen the education of young 
students. The following are some methods and measures 
to reduce bullying in school. 
4.1 FAMILIES SHOULD PAY ATTENTION TO 
THE CULTIVATION OF CHILDREN'S SOUND 
PERSONALITY 
Parents are the first teachers of children, and adolescent 
students stay at home for the longest time. The formation 
of adolescent personality and temperament is largely 
influenced by their families. Some negative self-concepts 
produced by adolescent students are gradually formed in 
the process of interaction between students and their 
parents and under the education and evaluation of their 
children by parents. Therefore, the family should care 
more about the children, protect the children's self-esteem, 
cultivate their self-esteem, self-confidence and self-love 
consciousness and the nature of neither humble nor 
overbearing. Parents should also often communicate with 
the children, let the children trust themselves, and also 
support their children’s decisions, instead of blind 
harshness. On the contrary, if parents spoil their children 
too much, or only pay attention to meet their children's 
material needs for money and wealth, it is very detrimental 
to the formation of a sound personality for children, and 
may even cultivate their children into a selfish, narrow, 
and arrogant persons. This will have adverse 
consequences on children themselves and even the society. 
4.2 SCHOOLS SHOULD PAY ATTENTION TO THE 
PUBLICITY AND EDUCATION OF SCHOOL 
BULLYING 
First of all, many students may not fully understand the 
form and performance of campus bullying. For this reason, 
schools can carry out anti campus bullying lectures, 
morning meetings, school meetings, keynote speech 
competitions, and hand copied newspapers to publicize. In 
addition, schools can add related sports programs to 
enhance students' physique and physical strength, so that 
students can dare to resist campus bullying. Physical 

education can not only strengthen students' physique, 
prevent and treat diseases, and cultivate their skills, but 
also cultivate their good moral character and strong will, 
[8] which can not be ignored. 
Secondly, the head teacher should do a good job in 
education and management, pay attention to observe the 
abnormal behavior and performance of students, and 
communicate with students and care for students. In 
addition, the head teacher can also hold a theme class 
meeting against Campus bullying, or organize students to 
watch movies about campus bullying events, such as 
"Better Days" and "Cry Me a Sad River", etc., and can also 
organize “a psychological plot competition”[9] to prevent 
campus bullying, or organize students to learn to read the 
news about campus bullying, so as to strengthen students' 
moral education and make students have a positive 
attitude towards campus bullying The bully's 
"Empathy"[10] can be aroused, so as to reduce the 
occurrence of campus bullying. 
Finally, if the campus bullying incident has happened, the 
school and the head teacher should not panic. They must 
appease the victims and provide psychological counseling 
to the victims at first. Then, they should not blame the 
victims and create a “victim guilty theory”. As for the 
perpetrators, they should be criticized and educated in 
accordance with the law according to the situation, and 
their parents should be inform ed. When necessary, the 
campus security personnel should cooperate with the 
police to deal with the work. 
4.3 RELEVANT LAWS SHOULD BE 
ESTABLISHED AND IMPROVED TO REGULATE 
SCHOOL BULLYING 
For campus bullying, China has no special legislation to 
regulate it. In many incidents of campus bullying, the 
bully only receives criticism, education or disciplinary 
punishment from the education department and the school, 
and adjusts the contradictions between the two parties by 
means of economic compensation.[11] This is not enough 
to deter the abuser, and may even lead them to the 
mentality of "there is nothing at all and just pay a little 
money". Therefore, the national legislature should issue a 
legal document on school bullying as soon as possible, and 
use the majesty of the law to restrain and deter the 
perpetrators. 
5.CONCLUSION 
To sum up, school bullying is a very common campus 
problem, and the causes of school bullying are multi-
faceted. The high incidence group is students in primary 
and secondary education. Campus bullying not only 
hinders the construction of a harmonious campus 
environment, but also has a lasting and far-reaching 
negative impact on the physical, mental and growth of 
young students.[12] In serious cases, it may even harm the 
society. To analyze the causes of school bullying, it is 
necessary to guide young students to correctly express 
their emotions, reasonably vent their emotions, strengthen 
students' physical quality education and ideological and 
moral education, and strengthen home-school cooperation. 
The state should also formulate relevant laws and 
regulations to punish the violators according to the 

Yes
29%

No
24.5%

I don't know
46.5%
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severity of the circumstances. Only in this way can we 
better reduce the occurrence of school bullying and build 
a more harmonious and good growth environment for 
young students. 
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Abstract: With the rapid development of China's economy 
and the two-way increase of national income and 
consumption levels, it has become quite common for 
people to travel by air. However, most airports are very 
far away from the city center, which brings development 
opportunities to taxi drivers. How to help taxi drivers 
make a reasonable choice strategy and how the 
management department should set up "boarding points" 
and arrange taxis and passengers reasonably have become 
the key to airport taxi problems. Based on the 2017 flight 
and passenger flow data of Xining Caojiabao Airport, the 
problem was studied using the analytic hierarchy process 
and the single-service window hybrid queuing model, and 
the service cost coefficient was introduced to optimize the 
constructed model. 
Keywords: Analytic Hierarchy Process; Single service 
window mixed system queuing model; Landside traffic; 
Driving conditions; Supply and demand matching 
 
0. INTRODUCTION 
The efficient operation of the airport is inseparable from 
the coordinated operation of the airside and landside 
transportation systems. The huge passenger throughput 
means that the airport’s landside transportation system is 
under increasing pressure year by year. Tam[2] et al. took 
Hong Kong International Airport as an example to study 
the service level of passengers. Innes[3] et al. studied the 
service level between the airport and the arrival. Correia[4] 
et al. studied the airport service level systematically and 
comprehensively. They separately studied the service 
level of individual airport facilities, including transfer 
areas, waiting rooms, etc., and the evaluation model of the 
overall service level of airport facilities. Compared with 
foreign airports, my country's landside transportation 
system has a late start, and some airports have low service 
levels and insufficient transportation resources. Yan 
Chao[5] et al. drew on a number of representative cases of 
land-side public transportation management organizations 
at hub airports at home and abroad, analyzed the 
shortcomings of Shanghai Hongqiao Airport, and put 
forward corresponding suggestions. Zhang Quanfeng[6] 
et al. took the most typical domestic capital international 
airport as an example, studied the related content of the 
airport's continuous transportation (landside traffic) 
guarantee technology and designed a capital airport's 
continuous transportation coordination guarantee system. 

Bai Tongzhou[7] et al. took Beijing Daxing Airport as an 
example, taking into account the differences and 
commonalities of the traffic demand characteristics of 
different planning objects, and coordinated and proposed 
the requirements of various traffic needs on the main 
traffic infrastructure (such as traffic passages, pick-up and 
drop-off spaces, parking Facilities, etc.). 
The land-side transportation system of the airport includes 
urban rail transit, large passenger vehicles (buses, tourist 
buses) and small passenger vehicles (online car-hailing, 
taxis, private cars). With the continuous development of 
the country’s economic level, public transportation The 
comfort requirements of transportation have increased, 
and passengers have increased demand for online car-
hailing and taxis. Huang Yan[8] et al. studied the taxi 
pick-up point at T2 of Hongqiao Airport, and discussed 
the operation, organization and management methods of 
the airport. Lin Sirui [9] et al. used neural network to 
analyze the capacity of rough trains from the Capital 
Airport. Li Dongping[10] et al. taking Shanghai Hongqiao 
Airport as an example, the overall service and service 
level model of the airport rental and pick-up area has been 
established. 
This research mainly solves the problem of airport taxi 
driver's operation strategy and how the airport 
management department reasonably arranges the taxi 
pick-up point. It involves factors such as the number of 
flights, airport population flow, traffic jam, taxi empty 
distance, and fuel consumption. .This article focuses on 
the taxi problem at the airport and adds the service cost 
coefficient to optimize the problem. 
1.MODEL CONSTRUCTION AND DATA SOURCES 
1.1VARIABLE SELECTION 
By querying the data released by the Civil Aviation 
Administration of China in 2019(Table 1 shows some), we 
found that there are 16 4F-class civil transportation 
airports in China. These airports have various types of 
large aircraft taking off and landing, and most of them are 
located in provincial capitals or municipalities. The airport 
facilities are advanced and complete. Many studies, so we 
selected Xining Caojiabao Airport, which has an annual 
throughput of less than 10 million passengers and ranks in 
the top 25%, as the research object. This airport is 
representative of most ordinary civil airports in the 
country. 

Table 1 2017 Civil Aviation Airport Throughput Ranking (Partial) 
Airport Passenger throughput (passenger times) 

Ranking Complete this period Last year Year-on-year growth 
Total  1, 147, 866, 788 1, 016, 357, 068 12.9% 
Beijing/Capital 1 95, 786, 296 94, 393, 454 1.5 % 
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Shanghai/Pudong 2 70, 001, 237 66, 002, 414 6.1 % 
Guangzhou/Baiyun 3 65, 806, 977 59, 732, 147 10.2 % 
Chengdu/Shuangliu 4 49, 801, 693 46, 039, 037 8.2 % 
Shenzhen/Baoan 5 45, 610, 651 41, 975, 090 8.7 % 
Kunming/Changshui 6 44, 727, 691 41, 980, 339 6.5 % 
… 
Xining/Caojiabao 44 5, 627, 696 4, 681, 138 20.2 % 

1.2 ANALYTIC HIERARCHY PROCESS 
First of all, through relevant literature and our actual 
survey, we have obtained the main factors that affect the 
decision-making of taxi drivers: the number of flights, 
airport population flow, traffic jams, fuel consumption 
when taxis are empty, and the distribution of taxis. Then 
use the analytic hierarchy process(Figure 1): 

 
Figuer 1 AHP structure diagram 
We started with the top-level elements, followed by the 
top-level elements, and compared the next-level elements 
pairwise to establish a judgment matrix(Table 2): 
Table 2 Judgment matrix of influencing factors 

 B1 B2 B3 B4 B5 Priority 
vector 

Number of flights 
B1 1 3 3 4 7 0.4526 

Population flow B2 
1
3 1 4 3 4 0.2711 

Degree of blockage 
B3 

1
3 

1
4 1 2 3 0.1307 

No-load fuel 
consumption B4 

1
4 

1
3 

1
2 1 3 0.0970 

Taxi distribution B5 
1
7 

1
4 

1
3 

1
3 1 0.0487 

1.3SINGLE SERVICE WINDOW MIXED QUEUING 
MODEL M/M/1/m 
Because of the time cost of waiting in line for taxis in the 
"car storage pool" and the cost of no-load fuel 
consumption of taxis, we have used the single-service 
window hybrid queuing model M/M/1/m: Assuming that 
the system has only a single service window, the time 
interval between customer arrivals obeys a negative 
exponential distribution, so that in any case, the queue 
length will not exceed m. We call this type of system a 
timely rejection system. Based on the above, the state flow 
diagram of the system can be drawn(Figure 2). 

 
Figure 2 M/M/1/m State flow diagram 
Here we regard the service window as the pick-up point 

and the customer as a taxi. To get the following equation: 
The state probability of the system at any time t: 

⎩
⎨

⎧ 𝑃𝑃0(𝐴𝐴 + Δ𝐴𝐴) = 𝑃𝑃0(𝐴𝐴)(1 − 𝜆𝜆Δ𝐴𝐴) + 𝑃𝑃1(𝐴𝐴)𝜇𝜇Δ𝐴𝐴 + 𝑜𝑜Δ𝐴𝐴
𝑃𝑃𝑛𝑛(𝐴𝐴 + Δ𝐴𝐴) = 𝑃𝑃𝑛𝑛−1(𝐴𝐴)𝜆𝜆Δ𝐴𝐴 + 𝑃𝑃𝑛𝑛(𝐴𝐴)(1 − 𝜆𝜆Δ𝐴𝐴 − 𝜇𝜇Δ) + 𝑃𝑃𝑛𝑛+1(𝐴𝐴)𝜇𝜇Δ𝐴𝐴 + 𝑜𝑜Δ𝐴𝐴
      𝑜𝑜 = 1, 2, . . . ,𝑀𝑀 − 1
𝑃𝑃𝑚𝑚(𝐴𝐴 + Δ𝐴𝐴) = 𝑃𝑃𝑚𝑚−1(𝐴𝐴)𝜆𝜆Δ𝐴𝐴 + 𝑃𝑃𝑚𝑚(𝐴𝐴)(1 − 𝜇𝜇Δ𝐴𝐴) + 𝑜𝑜Δ𝐴𝐴

�1�  

Let Δt→0 get: 

⎩
⎪
⎨

⎪
⎧

𝑝𝑝𝑃𝑃0(𝐴𝐴)
𝑝𝑝𝐴𝐴

= −𝜆𝜆𝑃𝑃0(𝐴𝐴) + 𝜇𝜇𝑃𝑃1(𝐴𝐴)

𝑝𝑝𝑃𝑃𝑛𝑛(𝐴𝐴)
𝑝𝑝𝐴𝐴

= −(𝜆𝜆 + 𝜇𝜇)𝑃𝑃𝑛𝑛(𝐴𝐴) + 𝜇𝜇𝑃𝑃𝑛𝑛+1(𝐴𝐴) + 𝜆𝜆𝑃𝑃𝑛𝑛−1(𝐴𝐴)𝑜𝑜 = 1, 2, 3, . . . ,𝑀𝑀− 1

𝑝𝑝𝑃𝑃𝑚𝑚(𝐴𝐴)
𝑝𝑝𝐴𝐴

= −𝜆𝜆𝑃𝑃𝑚𝑚−1(𝐴𝐴) + 𝜇𝜇𝑃𝑃𝑚𝑚(𝐴𝐴)

 �2�  

The corresponding steady-state equation is: 

⎩
⎨

⎧
𝜆𝜆𝑃𝑃0 = 𝜇𝜇𝑃𝑃1
(𝜆𝜆 + 𝜇𝜇)𝑃𝑃𝑛𝑛 = 𝜇𝜇𝑃𝑃𝑛𝑛+1 + 𝜆𝜆𝑃𝑃𝑛𝑛−11 ≤ 𝑜𝑜 ≤ 𝑀𝑀
𝑝𝑝𝑃𝑃𝑚𝑚(𝐴𝐴)
𝑝𝑝𝐴𝐴

= −𝜆𝜆𝑃𝑃𝑚𝑚−1(𝐴𝐴) + 𝜇𝜇𝑃𝑃𝑚𝑚(𝐴𝐴)
 �3� 

Let 𝜌𝜌 = 𝜆𝜆
𝜇𝜇

< 1 Recursively: 

𝑃𝑃𝑛𝑛 = 𝜌𝜌𝑛𝑛𝑃𝑃0(1 ≤ 𝑜𝑜 ≤ 𝑀𝑀) �4�  
Again by regularity: 

�𝑃𝑃𝑛𝑛

𝑚𝑚

0

= 1 �5�  

Get: 

⎩
⎨

⎧ 𝑃𝑃0 =
1 − 𝜌𝜌

1 − 𝜌𝜌𝑚𝑚+1 ,𝜌𝜌 ≠ 1

𝑃𝑃𝑛𝑛 =
1 − 𝜌𝜌

1 − 𝜌𝜌𝑚𝑚+1 𝜌𝜌
𝑛𝑛,𝜌𝜌 ≠ 1

�6�  

The average waiting time can be obtained from Little's 
formula: 

𝑊𝑊𝑞𝑞 =
𝜌𝜌

𝜇𝜇(1 − 𝜌𝜌) − 𝑀𝑀𝜌𝜌𝑚𝑚
𝜇𝜇(1 − 𝜌𝜌𝑚𝑚)

�7�  

1.4 MULTI-SERVICE WINDOW WAITING SYSTEM 
QUEUING MODEL 
The main ideas of the multi-service window waiting 
system queuing model and the single-service window 
mixed system queuing model are roughly the same Where 
𝜌𝜌 = 𝜆𝜆

𝜇𝜇
 becomes 𝜌𝜌 = 𝜆𝜆

𝑛𝑛𝜇𝜇
. Since the system does not limit 

the source of customers and system capacity, the set of 
possible states of the system should be  𝐸𝐸 = 0, 1, 2, . .. 
From this, the state flow diagram of the system can be 
drawn, as shown in Figure 3: 

 
Figure 3 M/M/n model state flow diagram 
2 EMPRIRICAL ANALYSIS 
2.1 SCHEME SELECTION 
Taxi drivers who drop off passengers to the airport will 
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face two choices: 
(A) Passengers waiting to leave the airport in the "car 
storage pool" will queue up to pick up passengers on a 
"first come, first come" basis. 
(B) Directly vacate and return to the urban area to solicit 

customers. However, taxi drivers will pay no-load fees 
and may lose potential passenger revenue. 
According to the established judgment matrix of 
influencing factors, the overall priority vector result is 
calculated using MATLAB(Table 2): 

Table 2 Overall priority vector result 
Select B1 B2 B3 B4 B5 Overall priority 

0.4524 0.4524 0.4524 0.4524 0.4524  
(A) 0.75 0.3333 0.1667 0.8750 0.8 0.5753 
(B) 0.25 0.6667 0.8333 0.1250 0.2 0.4247 

Since the overall priority of plan (A) is: 0.5753, the overall 
priority of plan (B) is: 0.4247, which leads to conclusion 
1: Plan (A) has a slightly higher overall priority than plan 
(B). 
According to the established single-service window 
mixed queuing model, we assume that the working hours 
of taxi drivers are 12 hours from 8:00 in the morning to 
20:00 in the evening, and set the average daily income as 
𝑊𝑊𝑞𝑞, so the average hourly income is 𝑊𝑊

12
. Suppose the fuel 

cost from the airport to the urban area is H, so we draw 
conclusion 2: 
When 𝑊𝑊

12
· 𝑊𝑊𝑞𝑞 < 𝐻𝐻, choose plan (A); 

When 𝑊𝑊
12

· 𝑊𝑊𝑞𝑞 > 𝐻𝐻, choose plan (B); 
Comprehensively considering conclusion 1 and 
conclusion 2, we come to the final result: 
When 𝑊𝑊

12
· 𝑊𝑊𝑞𝑞 , that is, the time loss cost is within the 

expected loss value range, the preferred option (A) is 
selected. For other cases, the conclusion 2 shall prevail. 
2.2 CASE ANALYSIS 
First, after querying and calculating, we got the queue 
length m = 13, the average daily income 𝑊𝑊 = 300, 𝜆𝜆 =
6, and 𝜇𝜇 = 7 at Caojiabao Airport in Xining, the capital 
of Qinghai Province. Fuel cost 𝐻𝐻 = 14.432  yuan. 
Substitute 𝜆𝜆 = 6  and 𝜇𝜇 = 7  into formula (7) to get 
𝑊𝑊𝑞𝑞 = 0.58ℎ, so 𝑊𝑊

12
⋅ 𝑊𝑊𝑞𝑞 = 14.5 yuan. And because the 

fuel cost 𝐻𝐻 = 14.432 yuan from the airport to the city is 
not much different, we use the following three factors to 
comprehensively analyze the selection of various time 
periods under different circumstances. 
(1)Passenger flow in each month: 
Because the development of Qinghai in recent years has 
mainly relied on the tourism industry, and the tourism 
season has shown very obvious seasonal fluctuations. 
Therefore, the passenger throughput of Qinghai Airport 
also exhibits very obvious seasonal fluctuations. 
Generally, November to March is the off-season, April-
June, September-October are the small peak seasons, and 
June-August is the high season. Peak season. During the 
peak season, there are the largest number of people from 
9:00 to 11:00 in the morning and 17:00 to 19:00 in the 
afternoon. At this time, it is recommended to choose 
option (A). In other time periods, the passenger flow is 
relatively small. It is recommended to choose option (B). 
During the peak season, there are the largest number of 
people from 9:00 to 11:30 in the morning and 17:00 to 
19:00 in the afternoon. At this time, it is recommended to 
choose option (A). In other time periods, the passenger 

flow is relatively small. It is recommended to choose 
option (B). 
Through the above three points, we found that no matter 
what season, there is always a lot of passenger flow from 
9:00 to 11:00 in the morning, so it is recommended that 
this time period is the first option (A). 
(2) Number of flights affected by weather in each month: 
From Figure 4: the number of flights affected by weather 
in each month, it is found that the weather affects flights 
more frequently from June to August, but because June to 
August is the peak season, we can conclude that the 
weather affects flights on tourists The impact is not big. 
Therefore, taxi drivers can almost ignore the influence of 
weather on flights. 

 
Figure 4 The number of flights affected by weather in each 
month 
(3) Distribution of taxis 
From Figure 5, we find that the number of taxis increases 
as the distance to the airport is closer, so we recommend 
the direct choice of taxis farther from the airport (B). 

 
Figure 5 Distribution of taxis near the airport 
Based on the analysis of the above three factors, we find 
that taxi drivers are not highly dependent on the number 
of weather-influenced flights and the distribution of taxis 
in each month, but are highly dependent on passenger flow 
in each month. 
3 OPIMIZATION MODEL 
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For problem three, we only start to solve the problem of 
multiple service windows from the aspect of queuing and 
spending more time. However, this model has certain 
limitations. For example, the consideration factor is too 
single and only considers the time cost issue, so we 
consider introducing the service cost coefficient C. 
Let 𝐶𝐶1 be the service cost of each service desk per unit 
time, 𝐶𝐶2  be the cost of each customer staying in the 
service system per unit time, then the expected value of 
the total cost per unit time. 

𝑍𝑍 = 𝐶𝐶1𝑜𝑜 + 𝐶𝐶2𝐿𝐿𝑆𝑆 �8�  
Among them, 𝐿𝐿𝑃𝑃 = 𝐿𝐿𝑃𝑃(𝑜𝑜),𝑍𝑍 = 𝑍𝑍(𝑜𝑜) , remember the 
optimal value of 𝑜𝑜  is 𝑜𝑜∗ , then 𝑍𝑍∗ = 𝑍𝑍(𝑜𝑜∗)  is the 
minimum cost. Since 𝑜𝑜  can only take integer values, 
𝑍𝑍(𝑜𝑜) is a discrete function, which is solved by marginal 
analysis: 

�
𝑍𝑍(𝑜𝑜∗) ≤ 𝑍𝑍(𝑜𝑜∗ − 1)

𝑍𝑍(𝑜𝑜∗) ≤ 𝑍𝑍(𝑜𝑜∗ + 1)
 �9�  

Substituting 𝑍𝑍 = 𝐶𝐶1𝑜𝑜 + 𝐶𝐶2𝐿𝐿𝑃𝑃 and simplifying it is: 
𝐶𝐶2𝐿𝐿𝑃𝑃(𝑜𝑜∗) + 𝐶𝐶1𝑜𝑜∗ ≤ 𝐶𝐶2𝐿𝐿𝑃𝑃(𝑜𝑜∗ − 1) + 𝐶𝐶1(𝑜𝑜∗ − 1) �10�  
𝐶𝐶2𝐿𝐿𝑃𝑃(𝑜𝑜∗) + 𝐶𝐶1𝑜𝑜∗ ≤ 𝐶𝐶2𝐿𝐿𝑃𝑃(𝑜𝑜∗ + 1) + 𝐶𝐶1(𝑜𝑜∗ + 1) �11�  

Which is: 

𝐿𝐿𝑃𝑃(𝑜𝑜∗) − 𝐿𝐿𝑃𝑃(𝑜𝑜∗ + 1) ≤
𝐶𝐶1
𝐶𝐶2

≤ (𝑜𝑜∗ − 1) − 𝐿𝐿𝑃𝑃(𝑜𝑜∗) �12�  

For 𝑜𝑜 = 1, 2, . .. , calculate 𝐿𝐿𝑃𝑃(𝑜𝑜 − 1), 𝐿𝐿𝑃𝑃(𝑜𝑜), 𝐿𝐿𝑃𝑃(𝑜𝑜 + 1) 
in turn to determine that the optimal value is 𝑜𝑜 ∗. 
4 CONCLUSIONS 
The efficient operation of the airport is inseparable from 
the reasonable operation of various vehicles responsible 
for picking up and dropping passengers to and from the 
airport. This article analyzes and studies the establishment 
of a model of taxi operation strategy around Xining 
Caojiabao Airport. As far as the analysis results are 
concerned, the model can be used to solve strategic 
problems under various resource constraints, but it is still 
necessary to make changes in parameters based on actual 
conditions. 
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Abstract: Based on the online lending behavior of college 
students, combining the offline survey data and the online 
"All-in-One Card" website data, this paper firstly analyzes 
the correlation between the seriousness of online lending 
behavior and the location of the school.Secondly, based 
on inference statistical analysis of students at different 
stages on the hidden dangers of online loans;Finally, SPSS 
software is used to establish the ordered dependent 
variable Logit model and the cumulative Logit model to 
analyze the rational cognition of college students of 
different grades on online lending.The results show that 
the proportion of the higher grade students and the lower 
grade students who think the security hidden danger of the 
online loan is serious is about 60%, and the proportion 
who think the security hidden danger of the online loan is 
about 25%.It is of great practical significance to rationally 
guide the consumption concept of college students and 
cultivate the healthy risk awareness of financial 
management and lending for their study, consumption and 
life as well as for running a university. 
Keywords: Colleges and universities; Campus network 
loan; Contingency analysis; Logit model 
 
1 INTRODUCTION 
With the development of social economy level, college 
students consumption idea must be changed, ahead of 
consumer spending habits gradually spread in the college 
students' group, many months of living on less than 
students will face a shortage of funds, and "beautiful bai", 
"borrow bai", "P2P network financial service platform of" 
appeared to meet the needs of the college students, But at 
the same time, many irregular third-party online lending 
platforms are springing up, and various new types of fraud 
are emerging in an endless stream, which brings security 
risks to all aspects of the social economy.Zhang 
Chenghong et al. conducted an empirical study on the 
relationship between college students' campus 
consumption and online lending behavior, and found that 
the total consumption of students with high default risk 
was irregular, the frequency of breakfast consumption was 
lower, and campus consumption had no significant change 
after getting loans [1].From the perspective of symbol 
consumption theory, Yang Ying participated in the 
understanding of campus network loans from the 
perspective of college students themselves and reflected 
on their action logic. She believed that symbol anxiety led 

to the germination of loan ideas, symbol segregation led 
to the emergence of loan facts, and symbol illusion led to 
the deepening of loan behaviors [2]. 
In this study, contingency table analysis methods such as 
chi-square independence test and ordered logit model 
were used to conduct related research on college students' 
online lending behavior and views. 
2 DATA SOURCES AND PREPARATION 
The data used in this paper are from offline survey data 
and online "one-card" service website data. The stratified 
sampling is adopted to conduct field research on schools 
offline, and the schools are divided into urban and 
suburban areas according to their geographical 
locations.After preliminary investigation, we finally 
decided to select college students near the university town 
as the main research object, and selected nearly 100 
students from each school as the main research object 
through simple random sampling method [3]. 
In this study, a large number of data were collected by 
sending and receiving questionnaires in real time.It is 
sorted, classified and cloud-based. On the premise of not 
destroying the original data as much as possible, part of 
the data is selected as the research data of this paper after 
certain screening and simplification, so as to ensure the 
authenticity of the data. 
3. DESCRIPTIVE STATISTICAL ANALYSIS 
3.1 SIMPLE ANALYSIS 
The results after preliminary cleaning and sorting of the 
data are shown in Table 1. Among them, the distribution 
of line edges shows that 143 people think the security risks 
of campus online lending are serious, 120 people think the 
security risks of campus online lending are moderate, and 
122 people think the security risks of campus online 
lending are not serious.In the marginal distribution, there 
were 201 respondents located in urban areas and 184 
respondents located in suburban areas.The expected value 
distribution of the observed values was further calculated 
according to the expected frequency formula and marked 
in brackets in Table 1 [4]. 
𝑒𝑒11 = 𝑜𝑜 ⋅ �𝑐𝑐1

𝑛𝑛
� ⋅ �𝑐𝑐1

𝑛𝑛
� = 𝑐𝑐1𝑐𝑐1

𝑛𝑛
= 74.66 ≈ 75    𝑒𝑒12 = 𝑜𝑜 ⋅

�𝑐𝑐1
𝑛𝑛
� ⋅ �𝑐𝑐2

𝑛𝑛
� = 𝑐𝑐1𝑐𝑐2

𝑛𝑛
= 68.34 ≈ 68     (1) 

𝑒𝑒21 = 𝑜𝑜 ⋅ �𝑐𝑐2
𝑛𝑛
� ⋅ �𝑐𝑐1

𝑛𝑛
� = 𝑐𝑐2𝑐𝑐1

𝑛𝑛
= 62.65 ≈ 63    𝑒𝑒22 = 𝑜𝑜 ⋅

�𝑐𝑐2
𝑛𝑛
� ⋅ �𝑐𝑐2

𝑛𝑛
� = 𝑐𝑐2𝑐𝑐2

𝑛𝑛
= 57.35 ≈ 57    (2) 



136  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

𝑒𝑒31 = 𝑜𝑜 ⋅ �𝑐𝑐3
𝑛𝑛
� ⋅ �𝑐𝑐1

𝑛𝑛
� = 𝑐𝑐3𝑐𝑐1

𝑛𝑛
= 63.69 ≈ 64    𝑒𝑒32 = 𝑜𝑜 ⋅

�𝑐𝑐3
𝑛𝑛
� ⋅ �𝑐𝑐2

𝑛𝑛
� = 𝑐𝑐3𝑐𝑐2

𝑛𝑛
= 58.31 ≈ 58    (3) 

Table 4 The view of the seriousness of the campus 
network loan situation in different regions 

region 
view 

The 
city 

On the outskirts 
of 

Line 
together 

serious 73(75) 70(68) 143 
general 60(63) 60(57) 120 
It's nothing serious 68(64) 54(58) 122 
The combined 
column 201 184 385 

3.2 CORRELATION ANALYSIS 
Based on the expected frequency calculated in Table 1 and 
the actual observed value, the correlation coefficient C 
and Cramer's correlation coefficient V were used to 
analyze the relationship between the views on the serious 
security risks of campus online lending behavior and the 
location of the respondents' schools [5].The calculation 
results of tandem correlation coefficient C and Cramer 
correlation coefficient are as follows: 

𝜒𝜒2 = ∑ ∑ �𝑛𝑛𝑖𝑖𝑖𝑖−𝐸𝐸�𝑛𝑛𝑖𝑖𝑖𝑖��
2

𝐸𝐸�𝑛𝑛𝑖𝑖𝑖𝑖�
𝐶𝐶
𝑖𝑖=1

𝑅𝑅
𝑖𝑖=1 = 0.92     𝐶𝐶 = � 𝜒𝜒2

𝜒𝜒2+𝑛𝑛
=

� 7.21
7.21+400

= 0.05    (4) 

𝑉𝑉 = � 𝜒𝜒2

𝑛𝑛×𝑚𝑚𝑖𝑖𝑛𝑛[(𝑅𝑅−1),(𝐶𝐶−1)]
= � 0.92

385×1
= 0.0489   (5) 

The two correlation coefficient values are about 0.05, 
which shows that there is a weak correlation between the 
respondents' views on online loan behavior and the school 
area. 
4. INFERENTIAL STATISTICAL ANALYSIS 
4.1 THEORETICAL BASIS OF INDEPENDENCE 
TEST 
In order to explore whether the proportion of students at 
different stages of school (sophomore and below and 
junior and above) on the campus network lending 
behavior security risks is the same, we consider to test the 
following hypothesis:H0 :Students' views on the security 
risks of campus network lending behavior have nothing to 
do with their stage H1:The students' views on the security 
risks of campus network lending behavior are related to 
the stage they belong to Note:A={students are 
sophomores or below}, B={students think campus 
network lending behavior security risks are serious}, then 
P(AB)=p11.If H0 is established, then A and B are 
independent, so that P(AB)=P(A)P(B), then P(A)=P.1, 
P(B)=P1., and then H0 is established, there must be 
P11=P1.P.1;similarly P21=P2.P.1;P12=P2.P.1, so H0 can be 
expressed as [6]: 
H0 :Pij=Pi.P.j, i=1, 2, 3, j=1, 2 
H1 :At least one of the above equations does not hold 
In order to test the above hypothesis, we have to use one-
dimensional multinomial distribution to test similar 
methods. First, the expected frequency of conditional 
frequency in each class is calculated.Because P1., P.1is 
unknown, the sample proportions n1./n, n.1/n, are used to 
estimate 
�̂�𝐾1. = 𝑛𝑛1.

𝑛𝑛
, �̂�𝐾.1 = 𝑛𝑛.1

𝑛𝑛
                (6) 

4.2 ANALYSIS OF INFERENCE RESULTS 
According to the observation data of the sample, the 
calculation results are as follows 

𝐸𝐸�(𝑜𝑜11) =
𝑜𝑜1. × 𝑜𝑜.1

𝑜𝑜
=

(77 + 66) × (77 + 46 + 70)
385

= 71.69 

𝐸𝐸�(𝑜𝑜12) =
𝑜𝑜1. × 𝑜𝑜.2

𝑜𝑜
=

(77 + 66) × (66 + 74 + 52)
385

= 71.31 
⋮ 

𝐸𝐸�(𝑜𝑜23) = 𝑛𝑛3.×𝑛𝑛.2
𝑛𝑛

= (70+52)×(66+74+52)
385

= 60.84 (7) 
The calculation results of observation frequency and 
expected frequency of each category are shown in Table 
2. 
Table 5 Calculation of expected frequency (marked in 
brackets) 

region 
view Sophomore and below Junior and above 

serious 77(71.69) 66(71.31) 
commonly 46(60.16) 74(59.84) 
It's not serious 70(61.16) 52(60.84) 

Then, according to the chi square statistics of the above 
classification data, the observation frequency and the 
estimated expected frequency of each class are compared. 

𝜒𝜒2 = ��
�𝑜𝑜𝑖𝑖𝑖𝑖 − 𝐸𝐸��𝑜𝑜𝑖𝑖𝑖𝑖��

2

𝐸𝐸��𝑜𝑜𝑖𝑖𝑖𝑖�

2

𝑖𝑖=1

3

𝑖𝑖=1

 

      =
�𝑜𝑜11 − 𝐸𝐸�(𝑜𝑜11)�2

𝐸𝐸�(𝑜𝑜11)
+
�𝑜𝑜12 − 𝐸𝐸�(𝑜𝑜12)�2

𝐸𝐸�(𝑜𝑜12)
+ ⋯

+
�𝑜𝑜32 − 𝐸𝐸�(𝑜𝑜32)�2

𝐸𝐸�(𝑜𝑜32)
 

     =
(77 − 71.69)2

71.69
+

(66 − 71.31)2

71.31
+ ⋯

+
(52 − 60.84)2

60.84
 

     = 10.0327 (8) 
Chi square statistics are obtained: 

𝜒𝜒2 > 𝜒𝜒𝛼𝛼2[(𝑝𝑝 − 1)(𝑝𝑝 − 1)] = 𝜒𝜒0.05
2 (2) = 5.991 

Therefore, we reject the original hypothesis, and think that 
students' views on the security risks of campus network 
lending behavior are related to their own stage. 
5. THE CONSTRUCTION AND EMPIRICAL 
ANALYSIS OF LOGIT MODEL OF NOMINAL 
DEPENDENT VARIABLE 
5.1.1 THEORETICAL BASIS 
Suppose {π1, …, πJ}, (Σπj=1), is the probability of 
occurrence of results of J classes of dependent variable 
y;and the probability distribution of J classes is 
multinomial distribution. The Logits Model has J-1 
equation [7], log �𝜋𝜋1

𝜋𝜋3
� = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑥𝑥, 𝑗𝑗 = 1,⋯ , 𝐽𝐽 − 1     . 

5.1.2 APPLICATION ANALYSIS 
According to the theoretical basis, SPSS software was 
used to process the research data, and the analysis 
regression multiple logistic function was selected to solve 
the logit model of nominal dependent variable. The results 
are shown in Table 3 



International Journal of Computational and Engineering Vol.6 No.2 2021  137 

ACADEMIC PUBLISHING HOUSE 

Table 6 Parameter estimation table 
viewa coefficient Standard error Wald freedom significant level Exp(B) 

1.00 

intercept 0.010 .200 .003 1 .960 - 
[place=.00] 0.186 .248 .565 1 .452 1.205 
[place=1.0] 0b - - 0 - - 
[stage=.00] .140 .249 .316 1 .574 1.150 
[stage=1.0] 0b - - 0 - - 

2.00 

intercept -.520 .226 5.318 1 .021 - 
[place=.00] .217 .261 .691 1 .406 1.242 
[place=1.0] 0b - - 0 - - 
[stage=0.0] .769 .262 8.578 1 .003 2.157 
[stage=1.0] 0b - - 0 - - 

𝑙𝑙𝑜𝑜𝑔𝑔（
𝜋𝜋1
𝜋𝜋3

）=0.010+0.186Place(Urban=1)+0.140Stage(Junior and above=1) ⋯  ⋯  (9) 

𝑙𝑙𝑜𝑜𝑔𝑔（
𝜋𝜋2
𝜋𝜋3

）=-0.520+0.217Place(Urban=1)+0.769Stage(Junior and above=1) ⋯  ⋯  (10) 
Urban (sophomore and below)，
𝑙𝑙𝑜𝑜𝑔𝑔（

𝜋𝜋1
𝜋𝜋3

）=0.010+0.186=0.196 ⋯  ⋯  (11) 

Urban (junior and above)， 𝑙𝑙𝑜𝑜𝑔𝑔（
𝜋𝜋1
𝜋𝜋3

）=0.010+0.186

+ 0.140 = 0.336 ⋯  ⋯  (12) 
Suburban (sophomore and below)，

𝑙𝑙𝑜𝑜𝑔𝑔（
𝜋𝜋1
𝜋𝜋3

）=0.010=0.010 ⋯  ⋯  (13) 

Suburban (junior and above)，
𝑙𝑙𝑜𝑜𝑔𝑔（

𝜋𝜋1
𝜋𝜋3

）=0.010+0.140 = 0.150 ⋯  ⋯  (14) 

From the calculation results, it can be seen that the 
sophomores and below in urban areas think that the 
security risks of campus network lending behavior are 
serious, which is e0.196 times less serious; the juniors and 
above in urban areas think that the security risks of 
campus network lending behavior are serious, which is 
e0.336 times less serious; the sophomores and below in 
suburban areas think that the security risks of campus 
network lending behavior are serious, which is e0.01 times 
less serious, Third year students in suburban areas think 
that the campus network lending behavior security risk is 
serious is not serious e0.15 times. It shows that the number 
of students who think the campus network lending 
behavior security risk is serious and the number of 
students who think the campus network lending behavior 
security risk is not serious has no obvious advantage. 
5.2 CUMULATIVE LOGIT MODEL ANALYSIS OF 
ORDERED DEPENDENT VARIABLES 
Similarly, SPSS software is used to process the research 
data, and the data regression order function is selected to 
solve the cumulative logit model of ordered dependent 
variables [8]. According to the coefficient table, the model 
results are as follows: 

𝑃𝑃�(𝑌𝑌 ≤ 1) =
𝑒𝑒𝑥𝑥𝐾𝐾( − 0.625 + 0.133 + 0.064)

1 + 𝑒𝑒𝑥𝑥𝐾𝐾(𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑥𝑥)
=0.395 ⋯  ⋯  (15) 

𝑃𝑃�(𝑌𝑌 ≤ 2) =
𝑒𝑒𝑥𝑥𝐾𝐾( 0.671 + 0.133 + 0.064)

1 + 𝑒𝑒𝑥𝑥𝐾𝐾(𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑥𝑥)
=0.704 ⋯  ⋯  (16) 

𝑃𝑃�(𝑌𝑌 = 1) = 0.395 ⋯  ⋯  (17) 
𝑃𝑃�(𝑌𝑌=2) = 𝑃𝑃�(𝑌𝑌 ≤ 2) − 𝑃𝑃�(𝑌𝑌 ≤ 1) = 0.704− 0.395

= 0.309 ⋯  ⋯  (18) 
𝑃𝑃�(𝑌𝑌=3) = 1 − 𝑃𝑃�(𝑌𝑌 = 1) − 𝑃𝑃�(𝑌𝑌=2) = 1− 0.395− 0.309

= 0.296 ⋯  ⋯  (19) 
Similarly, SPSS software is used to process the research 
data, and the data regression order function is selected to 
solve the cumulative logit model of ordered dependent 

variables [8]. According to the coefficient table, the model 
results are as follows: 
6. SUMMARY OF EMPIRICAL ANALYSIS RESULTS 
After the basic data processing, the paper first makes a 
description and statistical analysis. The data is simply 
described through the row edge distribution, column edge 
distribution and the calculated data percentage 
distribution. Then, the expected distribution of 
observation values is studied and compared with the 
original data. Then, the correlation analysis of the column 
table is carried out, and the V coefficient of the correlation 
coefficient C and Cramer is calculated, and the V 
coefficient of the coupling coefficient is obtained The 
author concludes that the views of the interviewees on the 
severity of the hidden dangers of the network lending 
behavior in the campus are relatively weak with the area 
where the respondent school is located. 
Secondly, it makes inferential statistical analysis, mainly 
carries out the independence test, explores the 
independence between the students' views on the security 
risks of campus network lending behavior and their stages, 
finds that the original hypothesis is rejected under manual 
calculation, and draws the conclusion that the students' 
views on the security risks of campus network lending 
behavior are related to their stages, which is verified by 
software again, The results are consistent. 
Finally, the model construction and empirical analysis are 
carried out, and the disordered nominal dependent 
variable logit model and the ordered dependent variable 
cumulative logit model are respectively tried. It is found 
that students have different views on the severity of the 
security risks of campus network lending behavior, and 
the three views account for almost the same proportion, 
and each other has no obvious number advantage. 
7 CONCLUSION 
After the test of various models, it is found that the 
interpretation effect of the regional variables in the data 
used in this paper is not ideal. It may be a problem in the 
process of data collection and collation, and it may also be 
considered to be eliminated. However, due to other factors, 
this paper continues to analyze. 
In addition, according to the results, we find that there are 
many students who think the security hidden danger of 
campus network lending behavior is serious. Therefore, 
we should pay attention to the phenomenon of online loan 
in the campus today, and call on the community, school 
and parents to work together to give a bright growth sky 
to the future of our country. 
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Abstract: In recent years, warmer waters are no longer 
suitable for mackerel and herring to thrive, causing fish to 
migrate to higher latitudes and affecting fisheries close to 
their native habitats. For the prediction of seawater 
temperature in the North Atlantic region, we selected the 
seawater temperature data from 1997 to 2013.We 
establish a time series analysis to fit the time series of the 
target object, and show that the change trend of the data 
with time accords with the ARIMA model. The change 
trend of the sea water temperature in the next 50 years is 
analyzed, and the migration direction of the fish 
population is further speculated. Then, we used K-means 
cluster analysis to determine the aggregation sites of fish 
stock.By analyzing the data of the number of herring and 
mackerel in different latitude and longitude, the central 
point of fish colony aggregation is obtained. Combined 
with the temperature changes that will occur in seawater 
in the next 50 years, the moving direction of fish stocks 
and the time to leave Scotland are inferred. When ocean 
temperatures rise, they migrate north from near Scotland 
in search of more suitable habitats. 
Key words: Time Series Model; K-Means Clustering 
Analysis; Fish Migration 
 
1. INTRODUCTION 
The change of sea temperature directly affects climate 
change and the distribution of fishing grounds[1]. 
Mackerel and herring, a rich migratory pelagic fish in the 
north-east Atlantic, play an important ecological role by 
feeding on zooplankton and the upper larvae and juveniles 
of many commercially important fish populations.Fishing 
is a natural industry for the people of the islands, 
especially Scotland, and Scottish herring and mackerel are 
important economics[2-3]. 
The herring is suitable to distribute 0~17℃ water 
temperature, the mackerel is suitable to distribute in 
0~20℃sea water temperature, the two are mostly in 6℃ 
water foraging, swimming offshore to lay eggs in about 
16℃ of water during reproduction, belong to cold water 
pelagic migratory fish. Because the sea water temperature 
of the two fish is the most suitable for living (in general, 
the sea water temperature of the two fish is about 
6℃[4].Mackerel and herring have similar habits and 
migratory routes, both passing through England, so they 
can be assumed as the same fish. Fish are sensitive to 

changes in sea water temperature, which directly affects 
the migration of herring and mackerel. In 50 years, the 
water quality does not change dramatically, there is no 
large natural enemy of herring and mackerel, and food is 
sufficient[5]. 
2. BASIC ASSUMPTIONS 
In order to solve the problem, we make assumptions as 
follows: (i)Assume that the water quality does not change 
dramatically, there is no large natural enemy of herring 
and mackerel, and food is sufficient; (ii)Assume that 
herring and mackerel migrate simultaneously as seawater 
temperatures rise; (iii)Assume that the two fish groups are 
more sensitive to the change of water temperature, and the 
increase of sea water temperature will make the fish group 
move. 
3. PREDICTION OF FISH MIGRATION BASED ON 
ARIMA MODEL 
3.1 ANALYSIS APPROACH 
In order to determine the possible location of the two fish 
in the next 50 years, the seawater temperature data of four 
representative sea areas in the North Sea region from 1997 
to 2013 are selected. We use time series based ARIMA 
prediction model to predict the seawater temperature in 
Scotland for the next 50 years. 

�
𝛷𝛷(𝐵𝐵)𝛻𝛻𝑐𝑐𝑥𝑥𝑡𝑡 = 𝛩𝛩(𝐵𝐵)𝜀𝜀𝑡𝑡

𝐸𝐸(𝜀𝜀𝑡𝑡) = 0, Var(𝜀𝜀𝑡𝑡) = 𝜎𝜎𝜀𝜀2,𝐸𝐸(𝜀𝜀𝑡𝑡𝜀𝜀𝑃𝑃) = 0, 𝑙𝑙 ≠ 𝐴𝐴
𝐸𝐸(𝑥𝑥𝑃𝑃𝜀𝜀𝑡𝑡) = 0,∀𝑙𝑙 < 𝐴𝐴

 (1) 

 
Figure 1. ARIMA Model flowchart 
The basic idea of ARIMA model modeling is to combine 
differential operation with ARMA model. Firstly, the non-
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stationary time series is converted into stationary time 
series by a certain difference sequence, and then the 
ARMA model is fitted with difference sequence. Its 
operating procedures are as Figure 1. 
3.2 MODEL STABILITY TEST 
{𝑥𝑥𝑡𝑡}ARIMA(𝐾𝐾,𝑝𝑝, 𝑞𝑞) Assumed obedience model: 
𝛷𝛷(𝐵𝐵)𝛻𝛻𝑐𝑐𝑥𝑥𝑡𝑡 = 𝛩𝛩(𝐵𝐵)𝜀𝜀𝑡𝑡 (2) 
Of which 

𝛻𝛻𝑐𝑐 = (1 − 𝐵𝐵)𝑐𝑐
𝛷𝛷(𝐵𝐵) = 1 − 𝜙𝜙1𝐵𝐵 −⋯− 𝜙𝜙𝑝𝑝𝐵𝐵𝑝𝑝

𝛩𝛩(𝐵𝐵) = 1 − 𝜃𝜃1𝐵𝐵 − ⋯− 𝜃𝜃𝑞𝑞𝐵𝐵𝑞𝑞
,𝜑𝜑(𝐵𝐵) = 𝛷𝛷(𝐵𝐵)𝛻𝛻𝑐𝑐𝜑𝜑(𝐵𝐵) 

As a generalized autoregressive coefficient polynomial, 
the property of the root determines the stationarity of the 
ARIMA model.𝜑𝜑(𝐵𝐵) = 0 
Because the data is not stable, we perform differential 
operations on the data: 
𝛻𝛻𝑥𝑥𝑡𝑡 = 𝑥𝑥𝑡𝑡 − 𝑥𝑥𝑡𝑡−1 (3) 
In the same way, if the data after the first order difference 
is still unstable, the order difference can be divided into:𝑝𝑝 
𝛻𝛻𝑐𝑐𝑥𝑥𝑡𝑡 = (1 − 𝐵𝐵)𝑐𝑐𝑥𝑥𝑡𝑡 (4) 
𝑝𝑝In fact, it is a step autoregressive process, which means 
that the essence of difference operation is to extract 
deterministic information by autoregressive method. 
{𝑥𝑥𝑡𝑡}𝑝𝑝Because the order difference is stable, from the 
ARMA model, set 
𝛷𝛷(𝐵𝐵) = ∏ (1 − 𝜆𝜆𝑖𝑖𝐵𝐵)𝑝𝑝

𝑖𝑖=1 , |𝜆𝜆𝑖𝑖| < 1; 𝑝𝑝 = 1, 2,⋯ , 𝐾𝐾 (5) 
Then 𝜑𝜑(𝐵𝐵) = 𝛷𝛷(𝐵𝐵)𝛻𝛻𝑐𝑐 = �∏ (1 − 𝜆𝜆𝑖𝑖𝐵𝐵)𝑝𝑝

𝑖𝑖=1 �(1 − 𝐵𝐵)𝑐𝑐 (6) 
According to the results of white noise test, if the 
probability is less than 0.05, the original hypothesis that 
the sequence is white noise is obviously rejected. Because 
the first order difference of the original sequence is 
obtained, the next step is to test and establish the model.As 
shown in Figure 2. 

 
Figure 2. White Noise Test Results 
3.3 PREDICTION OF ARIMA MODELS 
From the previous introduction, we can know that the 
ARIMA model can be expressed as: 
𝛷𝛷(𝐵𝐵)(1 − 𝐵𝐵)𝑐𝑐𝑥𝑥𝑡𝑡 = 𝛩𝛩(𝐵𝐵)𝜀𝜀𝑡𝑡 (7) 

It can also be expressed as a linear function of a random 
perturbation term: 
𝑥𝑥𝑡𝑡 = 𝜀𝜀𝑡𝑡 + 𝛹𝛹1𝜀𝜀𝑡𝑡−1 + ⋯ = 𝛹𝛹(𝐵𝐵)𝜀𝜀𝑡𝑡 (8) 
𝛹𝛹1,𝛹𝛹2,⋯ In the upper formula, the value is determined 
by the following equation: 
𝛷𝛷(𝐵𝐵)(1 − 𝐵𝐵)𝑐𝑐𝛹𝛹(𝐵𝐵) = 𝛩𝛩(𝐵𝐵) (9) 
𝛷𝛷∗(𝐵𝐵)  If you write it down as a generalized 
autocorrelation function, you can get: 
𝛷𝛷∗(𝐵𝐵) = 𝛷𝛷(𝐵𝐵)(1 − 𝐵𝐵)𝑐𝑐 = 1 − 𝜙𝜙�1𝐵𝐵 − 𝜙𝜙�2𝐵𝐵2 −⋯ (10) 
𝛹𝛹1,𝛹𝛹2,⋯  The easily validated values satisfy the 
following recursive formulas: 

⎩
⎨

⎧ 𝛹𝛹1 = 𝜙𝜙�1 − 𝜃𝜃1
𝛹𝛹2 = 𝜙𝜙�1𝛹𝛹1 + 𝜙𝜙�2 − 𝜃𝜃2

⋮
𝛹𝛹𝑖𝑖 = 𝜙𝜙�1𝛹𝛹𝑖𝑖−1 + ⋯+ 𝜙𝜙�𝑝𝑝+𝑐𝑐𝛹𝛹𝑖𝑖−𝑝𝑝−𝑐𝑐 − 𝜃𝜃𝑖𝑖

 (11) 

Among them:𝛹𝛹𝑖𝑖 = �0, 𝑗𝑗 < 0
1, 𝑗𝑗 = 0 ; 𝜃𝜃𝑖𝑖 = 0(𝑗𝑗 > 𝑞𝑞). 

𝑥𝑥𝑡𝑡+𝑙𝑙So, the true value is: 
𝑥𝑥𝑡𝑡+𝑙𝑙 = (𝜀𝜀𝑡𝑡+𝑙𝑙 + 𝛹𝛹1𝜀𝜀𝑡𝑡+𝑙𝑙−1 + ⋯+ 𝛹𝛹𝑙𝑙−1𝜀𝜀𝑡𝑡+1) + (𝛹𝛹𝑡𝑡𝜀𝜀𝑡𝑡 +
𝛹𝛹𝑡𝑡−1𝜀𝜀𝑡𝑡−1 + ⋯ ) (12) 
𝜀𝜀𝑡𝑡+𝑙𝑙 , 𝜀𝜀𝑡𝑡+𝑙𝑙−1,⋯ , 𝜀𝜀𝑡𝑡+1 Because of its non-availability, the 
estimates can only be:𝑥𝑥𝑡𝑡+𝑙𝑙 

𝑥𝑥�𝑡𝑡(𝑙𝑙) = 𝛹𝛹0∗𝜀𝜀𝑡𝑡 + 𝛹𝛹1∗𝜀𝜀𝑡𝑡−1 + ⋯ 
The mean square error before the true value and the 
predicted value is: 
𝐸𝐸[𝑥𝑥𝑡𝑡+𝑙𝑙 − 𝑥𝑥�𝑡𝑡(𝑙𝑙)]2 = (1 + 𝛹𝛹12 + ⋯+ 𝛹𝛹𝑙𝑙−12 )𝜎𝜎𝜀𝜀2 +
∑ (𝛹𝛹𝑙𝑙+𝑖𝑖 − 𝛹𝛹𝑖𝑖∗)2𝜎𝜎𝜀𝜀2∞
𝑖𝑖=0  (13) 

𝛹𝛹𝑖𝑖∗ = 𝛹𝛹𝑙𝑙+𝑖𝑖 If and only if the mean square error is the 
smallest, the predicted value of the period is:𝑙𝑙 

𝑥𝑥�𝑡𝑡(𝑙𝑙) = 𝛹𝛹𝑙𝑙𝜀𝜀𝑡𝑡 + 𝛹𝛹𝑙𝑙+1𝜀𝜀𝑡𝑡−1 + 𝛹𝛹𝑙𝑙+2𝜀𝜀𝑡𝑡−2 + ⋯ 
3.4 ESTABLISHMENT OF THE MODEL 
Taking the seawater temperature of clyde sea area as an 
example, the fitting degree of the model can be 
obtained.As shown in Table 1. 
Table 1. Clyde Sea area ARIMA model fitting results 
Fitting 
statistics 

Average 
value 

Standard 
error 

Minimum 
value 

Maximum 
value 

R smooth 0.929 - 0.929 0.929 
R party 0.980 - 0.980 0.980 
RMSE 0.399 - 0.399 0.399 
MAPE 2.941 - 2.941 2.941 
MaxAPE 11.261 - 11.261 11.261 
MAE 0.314 - 0.314 0.314 
MaxAE 1.052 - 1.052 1.052 
BIC of 
normality -1.735 - -1.735 -1.735 

As can be seen from the above table, the R side reaches 
0.98 and the fitting degree is good, so the next step is 
carried out.As shown in Table 2. 

Table 2. Clyde Different Parameters ARIMA Sea Area 
Method Category Estimate Standard error t Significant significance 

AR Delay 1 1.732 0.001 2879.432 <0.001 
Delay 2 -1.000 0.000 -2974.324 <0.001 

Difference - - - - - 

MA Delay 1 1.731 0.032 54.063 <0.001 
Delay 2 -.972 0.035 -27.506 <0.001 

After passing the first order difference, the data is stable 
and the model is determined to be ARIMA(2, 1, 2).𝑥𝑥𝑡𝑡 t
𝜀𝜀𝑡𝑡We assume that the predicted seawater temperature is a 
year and a random error.From the above table, the model 

formula is: 
𝑥𝑥𝑡𝑡 = 2.732𝑥𝑥𝑡𝑡−1 − 2.732𝑥𝑥𝑡𝑡−2 + 𝜀𝜀𝑡𝑡 + 1.731𝜀𝜀𝑡𝑡−1 −
0.972𝜀𝜀𝑡𝑡−2 (14) 
Similarly, we analyze the data of the selected Faroe 
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Shetland Channel, Rockall and Hebrides three sea areas, 
and get the former satisfied ARIMA(2, 0, 5) model and 
the latter two satisfied ARIMA(2, 0, 6) model. The 
formula is as follows: 
𝑥𝑥𝑡𝑡 = 2.244 + 1.728𝑥𝑥𝑡𝑡−1 − 0.995𝑥𝑥𝑡𝑡−2 + 𝜀𝜀𝑡𝑡 +
0.726𝜀𝜀𝑡𝑡−1 − 0.4𝜀𝜀𝑡𝑡−5. 
𝑥𝑥𝑡𝑡 = 2.444 + 1.715𝑥𝑥𝑡𝑡−1 − 0.981𝑥𝑥𝑡𝑡−2 + 𝜀𝜀𝑡𝑡 +
0.741𝜀𝜀𝑡𝑡−1 − 0.305𝜀𝜀𝑡𝑡−6 (15) 
𝑥𝑥𝑡𝑡 = 2.406 + 1.72𝑥𝑥𝑡𝑡−1 − 0.984𝑥𝑥𝑡𝑡−2 + 𝜀𝜀𝑡𝑡 +
0.761𝜀𝜀𝑡𝑡−1 − 0.245𝜀𝜀𝑡𝑡−6. 
Based on the results of these formulas, we predict the 
seawater temperature in the next 50 years. As shown in 
Figure 3. 

 

 
Figure 3. Clyde, Faroe Shetland Channel, Rockall and 
Hebrides Future seawater temperature in the sea 
The annual variation of water temperature in Rockall and 
Hebrides sea areas will decrease, and the temperature will 
remain at about 11.6 degrees Celsius and 11.2 degrees 
Celsius in the next 50 years, . As the industrialization 
process intensifies, global warming and temperature rise 
become an inevitable trend. Sea water temperature rise in 

line with expectations.The sea water temperature of Clyde 
sea area will change little, and the Faroe Shetland Channel 
sea water temperature will decrease significantly. 
4.DETERMINATION OF FISHING LOCATION 
4.1 K-MEANS ESTABLISHMENT OF CLUSTER 
ANANLYSIS MODEL 
K-mean clustering algorithm is an iterative clustering 
analysis algorithm, the data is divided into K groups, then 
K objects are randomly selected as the initial clustering 
center, and then the distance between each object and each 
seed clustering center is calculated. 
(𝐶𝐶1,𝐶𝐶2,⋯ ,𝐶𝐶𝑘𝑘) If we divide the hypothetical cluster into 
two groups, the minimization squared error is: 
𝐸𝐸 = ∑ ∑ ||𝑥𝑥 − 𝜇𝜇𝑖𝑖||22𝑥𝑥∈𝐶𝐶𝑖𝑖

𝑘𝑘
𝑖𝑖=1  (16) 

iµ 𝐶𝐶𝑖𝑖The expression is: 
𝜇𝜇𝑖𝑖 = 1

|𝐶𝐶𝑖𝑖|
∑ 𝑥𝑥𝑥𝑥∈𝐶𝐶𝑖𝑖  (17) 

Input the number of expected clusters such that the square 
error criterion function minimizes k clusters. k object is 
selected as the centroid of the initial cluster, the distance 
between the object and the centroid of each cluster is 
calculated, and the object is divided into the nearest cluster. 
As shown in Figure 4. 

 
Figure 4. Clustering results of herring density distribution 
4.2 RESULTS ANALYSIS 
The results of the data analysis show that mackerel is 
mostly concentrated in areas of 48.3~48.4 degrees north 
latitude, 6.3~6.6 degrees west longitude and 47.7~47.9 
degrees north latitude, 5.7~5.9 degrees west longitude; 
herring is concentrated in areas of 58.4, 59.0 degrees north 
latitude, 1.5~2.8 degrees west longitude, 59.2~59.9 
degrees north latitude, 1.1 and 2.2 degrees west longitude. 
From the temperature changes in the first 50 years, Water 
temperatures will rise in Rockall and Hebrides areas, 
About 11 degrees in 50 years, This temperature is not 
suitable for herring and mackerel, So herring and 
mackerel will migrate to high latitudes, There will be 
herring and mackerel in winter in Clyde and Faroe 
Shetland Channel areas, Suitable for mass fishing. 
5. CONCLUSIONS 
The time series model was used to predict the trend of 
water temperature in Scotland in the next 50 years, and the 
migration trend of herring and mackerel fish caused by the 
change of water temperature was speculated.Through the 
trend map of time series prediction, we can see that the 
water temperature will increase to a certain extent in the 
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next 50 years, the impact of global warming on the global 
scale will be intensified. The change of water temperature 
in Rockall and Hebrides sea areas will be significantly 
reduced, and the average water temperature may reach 
about 11 degrees after 40 years, which will greatly affect 
the survival of herring and mackerel populations and 
directly lead to the migration of fish stocks to high 
latitudes. 
From the following cluster analysis, we can see that, 
Mackerel and herring are distributed in areas of 48.3~48.4 
degrees N, 6.3~6.6 degrees W and 47.7~47.9 degrees N 
and 5.7~5.9 degrees W respectively; Region 58.4~59.0 N, 
1.5~2.8 W, N 59.2~59.9, W 1.1~2.2. As predicted by the 
previous time series model, The sea temperatures at lower 
latitudes will rise, If small-scale fishing companies 
continue to fish in their current position, Ten years from 
now, the density of the fish population will decrease 
substantially, Not conducive to the company's continued 
operation, In response to the migration of fish from 
warming waters, Small-scale fishing companies must 
change their business strategy in response to this situation, 
Ensure the company continues to operate. 
Data Availability 
The data in this paper come from Question F of the 2021 
American College Students Mathematical Modeling 
Competition and the statistics of the World Bank. 
Conflicts of Interest 
The authors declare that there are no conflicts of interest 
regarding the publication of this paper. 
ACKNOWLEDGMENTS 
This study was funded by the General Project of 
Philosophy and Social Science Planning of Anhui 
Province: Research on Government R&D Subsidies 
Promoting Green Innovation Efficiency of Anhui High-
Tech Industries (no: AHSKY2019D085), the Teaching 
and Research Fund Project of the Education Department 
of Anhui Province (2020jyxm0017; 2018jyxm1305), 
“First-class Course” of Anhui University of Finance and 

Economics (acylkc202008), and the Teaching and 
Research Fund Project of the Anhui University of Finance 
and Economics (acjyyb2020011 and acjyyb2020014). 
 
REFERENCES 
[1] R. Barman, A. K. Jain, and M. Liang, “Climate-driven 
uncertainties in modeling terrestrial energy and water 
fluxes: asite-level to global-scale analysis, ” Global 
Change Biology, vol. 20, no. 6, pp. 1885–1900, 2014. 
[2] R. S. Johnson, “Application of the ideas and 
techniques of classical fluid mechanics to some problems 
in physical oceanography, ” Philosophical Transactions of 
the Royal Society A Mathematical Physical & 
Engineering Sciences, vol. 376, no. 2111, pp. 1–19, 2018. 
[3] P. Goertler, B. Mahardja, and T. Sommer, “Striped 
bass (Morone saxatilis) migration timing driven by 
estuary outflow and sea surface temperature in the San 
Francisco Bay-Delta, California, ” Scientific Reports, vol. 
11, no. 1, pp. 1510.1–1510.11, 2021. 
[4] V. A. Luchin and N. I. Grigoryeva, “/e effects of water 
temperature on the timing of spawning and spat settlement 
of the yesso scallop (mizuhopecten yessoensis jay, 1857) 
in minonosok cove (posyet bay, peter the great bay, sea of 
Japan), ” Russian Journal of Marine Biology, vol. 46, no. 
7, pp. 580–589, 2021. 
[5] W. Yu, Y. Liu, X.-Q. Yang et al., “Impact of North 
Atlantic SST and Tibetan plateau forcing on seasonal 
transition of springtime south asian monsoon circulation, ” 
Climate Dynamics, vol. 56, no. 1-2, pp. 559–579, 2020. 
[6] J. M. Zhu, , L. Wang, J. B. Liu. “Eradication of Ebola 
Based on Dynamic Programming”. Computational and 
Mathematical Methods in Medicine, Vol. 2016, No. 31, 
pp.1–9, 2016. 
[7] J. M. Zhu, N. Dehgardi, X. X. Li, et al. The Third Leap 
Zagreb Index for Trees. Journal of Chemistry, Vol. 2019, 
No. 10, pp.1–7. 
 
 

 
 
  



International Journal of Computational and Engineering Vol.6 No.2 2021  143 

ACADEMIC PUBLISHING HOUSE 

Research on NC Machining Tool Movement 
Based on Real-time Machining Optimization 

Control Algorithm 
 
Aiju Wei1*, Zhenqiang Cao2, Shaodi Yu 3 
1 Institute of Information Technology of GUET, Guilin, Guangxi, China; 
2 Zhuhai Quanzhi Technology Co., Ltd., Zhuhai, Guangzhou, China; 
3 Zhuhai Jieli Technology Co., Ltd., Zhuhai, Guangzhou, China 
*Corresponding Author. 
 
Abstract: Aiming at the trajectory and movement of the 
CNC machining tool, this paper deals with the 
optimization control of the broken-line processing curve. 
The linear interpolation is used to realize the control of the 
linear trajectory, the Bezier curve is used for fitting, and 
then the time division interpolation method is used to 
achieve a smooth transition at the turning point. For the 
machining curve composed of straight and circular 
segments, the smooth transition of the curve is achieved 
through cubic Bezier curve fitting, and the vibration of the 
CNC machine tool is reduced. After that, the fourth-order 
curve acceleration and deceleration control algorithm is 
used to control the tool movement, so as to achieve more 
stable CNC machining. 
Keywords: NC Machining Tool Movement; Linear 
Interpolation; Bezier Curve Fitting; Time Division 
Interpolation. 
 
1. INTRODUCTION 
CNC machining technology is developing in the direction 
of high speed and high precision. However, under high-
speed machining, CNC machining tools require high-
speed operation and high-speed stop in a very short time. 
Therefore, research and development of CNC machining 
tool operation to meet high-speed, acceleration and 
deceleration control algorithms that require high precision 
and have effective flexibility, which has become the focus 
of modern high-performance CNC system research. 
Predecessors generally used different types of data 
sampling and interpolation methods for the problem of 
CNC machine tools to deal with the contours of parts[1-
4]. 
The main difficulty of CNC motion control is to control 
the speed and acceleration of the tool in the three 
coordinate axis directions. The speed of the tool is 
required to be smooth, and the acceleration is required to 
be continuous. Therefore, it is very important to study a 
stable optimization control motion algorithm to realize the 
smooth motion of the machine tool. 
2. OPTIMIZED CONTROL OF BROKEN LINE 
PROCESSING CURVE 
2.1 RESEARCH IDEAS AND METHODS 
In order to facilitate the modeling process, regardless of 
the tool size and tool wear, the machining tool is 
abstracted into one point. Physical factors such as material 
rigidity and machine tool differences are not considered. 

The influence of pulse energy, width, etc. on the 
processing speed is not considered. 
Assuming that the trajectory is a plane 𝑥𝑥𝑜𝑜𝑦𝑦 (that is, the 
axis 𝑧𝑧 component is not considered); therefore, the tool 
travel trajectory is considered as follows: 
The processing track can be divided into the following two 
sections for processing separately: 
1) Straight line segments at both ends of the broken line; 
trajectory control is realized by linear interpolation[4]; 
motion control adopts linear acceleration and deceleration 
method. 
2) Trajectory transition section; the junction is the 
transition part of the two straight lines. Trajectory control 
uses literature[5] and literature[6] methods to find the 
transition point. It uses Bezier curve for fitting, and then it 
uses the time division interpolation algorithm[3] of Bezier 
spline curve interpolation to obtain the transition section 
trajectory; motion control adopts quartic curve 
acceleration and deceleration[7].The algorithm of this part 
is shown in Table 1. 
Table 1.The algorithm of broken line processing curve 

Track segment 
(broken line) 

Trajectory control 
algorithm 

Motion control algorithm 
(speed, acceleration) 

Line segment Linear 
interpolation 

Linear acceleration and 
deceleration method 

Connection 
segment 

Bezier curve 
fitting method and 
Time division 
interpolation 

Quartic curve 
acceleration and 
deceleration method 

After establishing the control model, we discuss the 
changes in the movement speed of each coordinate when 
passing through the intersection point of the broken line 
when the angle between two adjacent polyline segments is 
90° and 135°. 
2.2 MODEL SIMULATION 
1) LINEAR INTERPOLATION SIMULATION 

 
Figure 1. Simulation diagram of linear interpolation 
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Figure 2. Simulation diagram of Bezier curve 
interpolation 
The simulation effect we made for the linear interpolation 
algorithm is shown in Figure 1. 
2) BEZIER CURVE INTERPOLATION AT THE 
CONNECTION 
The simulation effect we made for the Bezier curve fitting 
algorithm is shown in Figure 2 (Note: V=600mm/s, 
interpolation period T=0.001s, 𝛿𝛿𝑚𝑚𝑚𝑚𝑥𝑥≤0.001.) 
3) MOTION CONTROL OF POLYLINE TRAJECTORY 
The simulation effect we made for trajectory control is 
shown in Figure 3. 

 
Figure 3. Simulation diagram of Bezier curve 
interpolation Figure 4. Speed change at the intersection of 
broken lines 
4) ANALYSIS OF THE MOVEMENT SPEED AT THE 
BROKEN LINE 
Explanation about the connection point; because there is 
an error between the “point” of the processing profile and 

the “point” of the tool head travel. In our model, the tool 
trajectory does not pass through the intersection of the two 
trajectories, but the intersection of the broken line angle 
bisector and the fitted Bezier curve. 
We carry out simulations as shown in Figure 4 for the two 
cases where the angle between the polyline segments is 90° 
and 135°. We found that the speed at the point of 
intersection of the broken line has a great relationship with 
the straight line angle. The transfer speed is sensitive to 
the trajectory angle, and a smaller trajectory angle will 
cause a larger transfer speed drop. When the included 
angle is 90°, the coordinate speed of the joint first 
performs a decelerating acceleration movement, the 
acceleration at the connection point drops to zero. Then 
there is an acceleration and deceleration movement, and 
finally there is a deceleration and deceleration movement. 
It continues to the last interpolation of the polyline 
transition section Period: When the included angle is 135°, 
the change trend of coordinate velocity at the joint is the 
same as when the included angle is a right angle, but the 
amplitude is slow. 
3. OPTIMAL CONTROL OF MACHINING CURVES 
OF STRAIGHT LINE AND CURVED ARC 
3.1 RESEARCH IDEAS AND METHODS 
Assuming that the trajectory is a plane 𝑥𝑥𝑜𝑜𝑦𝑦 (that is, the 
axis 𝑧𝑧  component is not considered) and the 
instantaneous start acceleration and instantaneous start 
speed are not considered. Therefore, the tool running 
trajectory is considered as follows, it is processed in 
sections, and it established real-time processing 
optimization control algorithm. Then the arc radius the 
impact of changes on algorithm efficiency will be 
discussed. 
The machining profile is composed of a straight line 
segment and a continuous curve of a circular arc segment. 
The algorithm of this part is shown in Table 2. 
Table 2. The algorithm of machining curves of straight 
line and curved arc 

Track segment 
(broken line) 

Trajectory control 
algorithm 

Motion control 
algorithm (speed, 
acceleration) 

Line segment Linear interpolation Linear acceleration 
and deceleration 
method 

Arc segment Circular interpolation Quartic curve 
acceleration and 
deceleration method 

Connection 
segment 

Fourth-order Bezier 
curve fitting and time 
division interpolation 
method 

Quartic curve 
acceleration and 
deceleration method 

Due to the factors of calculation accuracy and speed 
processing, the remaining margin of the trajectory section 
is not equal to the distance required by the last 
interpolation cycle. In this way, it is necessary to perform 
switching processing on the basis of ensuring the contour 
error[8]. And it is concluded that the solution of the 
transfer point has nothing to do with the line type of the 
current trajectory segment, but is determined by the line 
type of the next trajectory segment[5]. 
3.2 MODEL SIMULATION 
1) CONNECTION TRANSITION SECTION 
SIMULATION 
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The simulation effect we made for the third-order Berier 
curve fitting algorithm. Figure 5 shows the effect of the 
intersection of a straight line and an arc, and Figure 6 
shows the effect of the intersection of two arcs. 

 
Figure 5. Trajectory transition section Figure 6. Trajectory 
transition section 
2)CIRCULAR INTERPOLATION SIMULATION 
The simulation effect we made for the arc interp olation 
algorithm is shown in Figure 7. 

 

Figure 7. Arc interpolation Figure 8. Arc speed analysis 
3)ARC SPEED ANALYSIS 
We make the following simulations for different 
curvatures of the arc, as shown in Figure 8. We find that 
different curvature trajectories have different speed 
changes. A small curvature radius will cause a larger 
transfer speed drop, such as the following figure; and we 
draw the following conclusions. As the radius of curvature 
(arc radius) increases, as the stable speed increases, the 
corresponding processing time will be reduced, and the 
number of interpolation points will be reduced 
algorithmically, which results in higher operating 
efficiency; on the contrary, with the curvature radius (arc 
radius). As the stable speed decreases, the number of 
interpolation points will be increased in the algorithm, and 
the operation efficiency will be low. Figure 9 shows an 
example test diagram of the path. 

 
Figure 9. Path Example Test 
4. CONCLUSION 
This paper focuses on the different motion trajectories of 
CNC machining tools, using straight line interpolation, 
Bezier curve fitting, and time division interpolation. It 
establishes trajectory control algorithms to achieve a 
smooth transition of turning points and reduce the 
vibration of CNC machine tools. Linear acceleration and 
deceleration methods are used respectively. Using the 
quadratic curve acceleration and deceleration control 
algorithm controls the tool movement, so as to it can 
realize more stable CNC machining. The high speed and 
high efficiency of cutting processing are realized, and the 
high flexibility and high quality of mechanical processing 
are also realized. 
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Abstract: Through the data envelopment analysis, the 
article probes the use efficiency of public investment in 16 
cities in Anhui Province from 2012 to 2018. The offspring 
have validated that the degree of utilization efficiency 
public capital in diverse cities is tremendous, and most of 
provincial cities have dissimilar levels of efficiency of 
techniques and increased space for scale efficiency. The 
general presented trend of public investment efficiency is 
not high in overall efficiency. Its public capital using 
seems irrational, and the control horizontal is junior for 
the mean, the technical efficiency driving force is less than 
scale efficiency. For space aspect, there exist diversities in 
the degree of the growth of cities among these districts. 
The gross operative efficiency is perennially improving, 
and its potential is enormous in a majority of cities. 
Keywords: Public Capital; DEA; Malmquist Index; 
Utilization of support. 
 
I. INTRODUCTION 
At present, public investment generally refers to the fixed 
capital formed by government investment [1]. In the 
thirteenth five-year plan, Anhui Province output capital 
dramatically in the construction of public infrastructure, 
completing approximately 210.1 billion yuan in the 
department of water facility that is connected with mainly 
water conservancy projects, solving the problem of 
drinking water safety for the poor in various regions. 
Social welfare systems such as pensions have also been 
continuously improved. Government public investment is 
the main source of construction funds for a city's public 
service sector and an important macro indicator for 
stabilizing and controlling economic growth. But how to 
effectively use resources is a drastic issue that troubled for 
a long time in the area for urban development. For the 
integral jurisdiction, the effect to some extent about public 
funding in Anhui Province is significantly improved 
remainedly. Basic basement of public sectors in a number 
of regions seems ineffectual yet. There seems substandard 
projects and construction in public sectors, and it is the 
same for technology which obtain decreased effort for 
cities. The critical factors for evolution of cities are 
inefficient management and poor oversight. The 
requirement of provincial government continues to 
improve, by way of cater for the people's happiness and 
accelerating urban construction and maintain GDP steady 
growth. This requires not only an increase in scale, but 
also needs to improve quality. 
At present, many scholars have carried out in-depth 

research on the efficiency of public investment. Feihu 
Yang (2020) used Theil index and other methods to 
analyze the operation situation and efficiency of public 
investment in the construction of new urbanization, and 
concludes that public investment should maintain an 
appropriate scale and the government should allocate 
public investment structure more efficiently. Guangzhong 
Zhang (2020) utilized 10 years of public investment data 
from 30 provinces and used the DEA model to calculate 
that the revealing and correcting functions of government 
audits can dramatically enhance the efficiency of public 
sectors in China. Guoguang Zhou (2019) used the spatial 
Dubin model to validate the utilization circumstance of 
transportation department of governance investment in 
cities on the economic belt where the place is building the 
One Belt One Road for the common purpose of growth for 
countries, and found that the integration of private capital 
and public capital can improve public resource utilization. 
Xiaojiang Zeng (2019) used the Malmquist index to 
calculate the precision poverty alleviation efficiency of 
my country's public investment and found that public 
investment in infrastructure, health, and social culture can 
significantly reduce the incidence of poverty [2]. Jing Lu 
(2019) believes that the promotion of public investment 
functions requires a newborn concept of the focal and 
outer administrative and financial powers [3]. Xiaojin Xi 
utilized the EBM and Tobit model to calculate the 
connected factors related to investment and benefits in the 
local public sector, and validated that the information 
transparency is in favor of improving efficiency; 
Construction of urbanization and technology are more 
prominent in the aspect of boosting cities. Li Tan (2020) 
used 10 years of data analysis of 11 prefecture-level cities 
in Jiangxi Province to find that the efficiency of 
department’s funding of government’s public sectors 
seems connected with the changes in spatial factors. Cui 
Li (2019) calculated the efficiency of the utilization of 
public funding in various areas of China by the DEA 
method, and found that there exists no absolute connection 
between resource utilization and economic development 
in public sector. Social and economic public investment 
has a significant effect on the construction of public 
services. Chuhan Feng (2019) analyzed the actual 
performance level of national public investment through 
research of instrument factor, which is a statistical 
technique, and DEA device which is already practiced, 
and found that it seems to have considerable potential for 
boosting the scale efficiency, and the government should 
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strengthen production factors. 
To sum up, most of the existing research literature 
discusses issues affecting the efficiency of public 
investment in diverse regions which can dramatically help 
the development of our country in the relative district, and 
proposes improvement measures. Anhui Province has 
some vacancies in this area. To sum up, through the above 
stated just, with the intensive purpose of counting the 
efficiency of current situation of public assets in Anhui 
Province, using the DEA-Malmquist model estimates it. 
2. EXPERIMENTAL 
2.1 METHOD 
Data envelopment analysis (DEA) generally speaking is 
based fundamentally on the principles of operations 
research and linear programming, starting from relative 
efficiency, and processing comparable indicators to 
evaluate whether the gross efficiency of the multi-input 
and multi-output decision-making unit (DMU) relatively 
has the possibility to reach the forefront of production 
optimal and arrive effective non-parametric statistical 
method precisely. It is a hypothesis that the efficiency of 
governance funding of public sectors in the transient 
period of time of each city in Anhui Province, where here 
is relatively behind the developed districts is enabledly 
variable, while the other condition is stable in equivalent 
instances, and the BCC model is used to evaluate the 
effectiveness of each decision-making unit. 

𝑀𝑀𝑝𝑝𝑜𝑜𝜃𝜃 (1) 

𝑙𝑙. 𝐴𝐴.�𝜆𝜆𝑖𝑖𝑌𝑌𝑖𝑖 ≥ 𝑌𝑌0

𝑛𝑛

𝑖𝑖=1

(2) 

�𝜆𝜆𝑖𝑖 = 1
𝑛𝑛

𝑖𝑖=1

(3) 

𝜆𝜆𝑖𝑖 ≥ 0 (𝑗𝑗 = 1, 2,⋯ ,𝑜𝑜) (4) 
On the account of the magnitude of public sectors’ 
investment that will be used to construct and human 
resources that the public sector runs by will partly not 
change without limit of infinity in genuine government 
operation and actual social conditions, and the convexity 
assumption of the BBC model has a restrictive effect on it, 
the results of using this model will be relatively more 
accurate in actual operation. Concurrently, there exist 
another circumstance that the public investment of these 
cities is the sum of the fixed asset of various public sectors 
that government set in the past. Therefore, this article 
evaluates the precise efficiency of gross public investment 
in cities of provincial through the output orientation. 
The Malmquist index, in most past documents, is usually 
used to measure how much output has changed in 
productivity, and by consulting its calculation formula 
usually is: 

𝑀𝑀(𝑥𝑥𝑡𝑡+1,𝑦𝑦𝑡𝑡+1,𝑥𝑥𝑡𝑡,𝑦𝑦𝑡𝑡) = [
𝐷𝐷𝑡𝑡(𝑥𝑥𝑡𝑡+1,𝑦𝑦𝑡𝑡+1)
𝐷𝐷𝑡𝑡(𝑥𝑥𝑡𝑡,𝑦𝑦𝑡𝑡)

×
𝐷𝐷𝑡𝑡+1(𝑥𝑥𝑡𝑡+1,𝑦𝑦𝑡𝑡+1)
𝐷𝐷𝑡𝑡+1(𝑥𝑥𝑡𝑡,𝑦𝑦𝑡𝑡)

]
1
2 (5) 

𝐸𝐸𝐸𝐸𝐸𝐸𝑝𝑝ℎ =
𝐷𝐷𝑡𝑡(𝑥𝑥𝑡𝑡+1,𝑦𝑦𝑡𝑡+1)
𝐷𝐷𝑡𝑡(𝑥𝑥𝑡𝑡 ,𝑦𝑦𝑡𝑡)

(6) 

𝑇𝑇𝑒𝑒𝑝𝑝ℎ = [
𝐷𝐷𝑡𝑡(𝑥𝑥𝑡𝑡+1,𝑦𝑦𝑡𝑡+1)
𝐷𝐷𝑡𝑡+1(𝑥𝑥𝑡𝑡+1,𝑦𝑦𝑡𝑡+1)

×
𝐷𝐷𝑡𝑡(𝑥𝑥𝑡𝑡 ,𝑦𝑦𝑡𝑡)
𝐷𝐷𝑡𝑡+1(𝑥𝑥𝑡𝑡 ,𝑦𝑦𝑡𝑡)

]
1
2 (7) 

𝑇𝑇𝐸𝐸𝐾𝐾𝑝𝑝ℎ = 𝐸𝐸𝐸𝐸𝐸𝐸𝑝𝑝ℎ × 𝑇𝑇𝑒𝑒𝑝𝑝ℎ = (𝑃𝑃𝑒𝑒𝑝𝑝ℎ × 𝑆𝑆𝑒𝑒𝑝𝑝ℎ) × 𝑇𝑇𝑒𝑒𝑝𝑝ℎ (8) 
Among them, (𝑥𝑥𝑡𝑡 ,𝑦𝑦𝑡𝑡)and(𝑥𝑥𝑡𝑡+1,𝑦𝑦𝑡𝑡+1)represent the input 

and output of periods t and t+1, respectively. If the 
Malmquist index that calculated this article is higher than 
1, which means the efficiency is increased. When the 
change is opposite, that is, the rate of change is below1, so 
the efficiency is decreased relatively. 
2.2 STUDY AREA 
According to the current present of effectual supply and 
use of public investment in various cities where there exist 
diverse circumstances in Anhui Province, and taking into 
account the availability and validity of data, the stable 
efficiency that could enhance the welfare of citizenries of 
public investment supply of government in 16 cities from 
2012 to 2018 was measured and searched. In terms of 
utilization of governance funding indicators, considering 
that some steady investment in sectors of nature of welfare 
has a long cycle and large scale, and it is credible tough 
and literally impossible to absorb social funds. 
Consequently, the main source of funds that used to build 
the infrastructure are government public investment by the 
financial allocation country and native tax. Reflect the 
government's public investment by selecting data from 
some municipal departments in Anhui Province: the 
production and supply of electricity, heat, gas and water, 
transportation, inventory and postal departments, which 
are the basic sectors of the country, water conservancy, 
public facilities for save the nature management 
specialized departments, and education departments, The 
amount of investment that is essential for the cities 
operation in fixed funding in residential services, repairs 
and other service sectors, as well as health and social work 
sectors. 
Due to the subjective role of employees in the sector for 
the development of the industry, another investment 
indicator is selected here as the employees in the public 
government department where they play a significant 
junction, that is, human resources. By referring to Yang 
Feihu’s research on the efficiency of public investment, 
and with the intensive purpose to being able to quantify 
the efficiency of public investment in Anhui Province that 
is an undeveloped province to the east of China, for the 
output indicator, which play a tremendous function for 
calculation, of this article, as explained earlier, this article 
chose the first indicator as the GDP indicator that can 
reflect the development of urban areas. The second 
indicator is the gross amount of cities’ public 
transportation passenger currency indicators that can 
transparently reflect the actual efficiency of public 
investment use, and the third indicator is the area of public 
construction land. As shown in Table 1. 
Table 1. Public investment input-output indicator system 
of each city in Anhui Province 

Criterion layer Index layer 

Investment index 
Public investment 
Public sector practitioners 

Output indicators 
Gross Domestic Product 
Total number of public transport passengers 
Public construction land area 

Data source: "Statistical Yearbook of Anhui Province", 
selected the relevant data of 16 prefecture-level cities from 
2012 to 2018 for research. 
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3. RESULTS AND DISCUSSION 
3.1 STATIC ANALYSIS BASED ON DEA MODEL 
Using Deap2.1 software, which widely used 
internationally for these type questions, to analyze the 
actual efficiency of public funding utilization in the input-
output indicators in relative sectors of each city in Anhui 

Province in the period of 2012 to 2018. Through 
calculation, the comprehensive efficiency index, pure 
technical efficiency index, as explained earlier, and scale 
efficiency index of each city level can be obtained [5]. The 
output results are shown in Table 2. 

Table 2. Public investment supply efficiency values of 16 cities in Anhui Province in 2012 and 2018 

Cities 
2012 2018 
Overall 
efficiency 

Pure technical 
efficiency 

Scale 
efficiency 

Return to 
scale 

Overall 
efficiency 

Pure technical 
efficiency 

Scale 
efficiency 

Return to 
scale 

Hefei 0.965 1 0.965 drs 1 1 1 - 
Huaibei 0.949 0.984 0.964 irs 0.63 0.805 0.782 irs 
Bozhou 1 1 1 - 0.793 0.881 0.901 irs 
Suzhou 0.884 0.885 0.999 drs 0.989 1 0.989 irs 
Bengbu 1 1 1 - 1 1 1 - 
Fuyang 0.99 1 0.99 drs 0.53 0.579 0.916 irs 
Huainan 0.858 0.859 0.999 drs 0.994 1 0.994 irs 
Chuzhou 0.877 0.887 0.988 irs 0.746 0.75 0.995 drs 
Lu'an 0.856 0.865 0.99 drs 0.606 0.756 0.802 irs 
Maansha
n 0.955 1 0.955 drs 1 1 1 - 

Wuhu 1 1 1 - 1 1 1 - 
Xuanche
ng 0.667 0.668 0.999 irs 0.862 0.879 0.98 irs 

Tonglin
g 1 1 1 - 1 1 1 - 

Chizhou 0.95 1 0.95 irs 0.709 1 0.709 irs 
Anqing 0.78 0.78 1 - 0.803 0.843 0.953 irs 
Huangsh
an 0.632 0.755 0.838 irs 0.642 1 0.642 irs 

mean 0.898 0.918 0.977  0.831 0.906 0.916  
(drs stands for diminishing returns to scale; irs stands for return to scale;-stands for constant return to scale; 
comprehensive efficiency = scale efficiency * pure technical efficiency) 
From the aspect of the integrated efficiency with the 
mixture of public departments index, the mean value that 
can mirror the general level of operation of the public 
investment supply efficiency of each city that have 
explicit policies in 2012 and 2018 did not meet the DEA 
validity. The comprehensive efficiency index is 0.898 and 
0.831 respectively, showing an overall downward trend, 
and the integrated efficiency is not high. From the aspect 
of diverse cities that belongs to one province, the overall 
efficiency, which can roughly understand the degree of 
government, of different regions is quite different. The 
effective efficiency that can be calculated enabledly of 
public investment supply in Hefei, Huainan, Ma'anshan, 
Xuancheng, Anqing, and Huangshan has been relatively 
well improved. Other cities except these cities have shown 
a trend of reduced efficiency. 
In 2013, 4 cities in Anhui Province reached the frontier of 
production; in 2018, 5 cities at the same height reached the 
frontier of production. Bengbu City, Wuhu City, and 
Tongling City have maintained the efficiency level at the 
effectual production frontier that merely applied in this 
text in the two years, accounting for 18.75% of all 
municipal units in Anhui Province. The allocation of 
public investment supply in these areas has been 
optimized, and its investment allocation has been more 
structured and rationalized, indicating that it can achieve 
more efficient economies of scale and achieve optimal 
results under different input-output structures. The three 
cities with the lowest overall efficiency in 2018 are 
Fuyang City, Lu'an City, and Huaibei City. The public 
investment structure of these cities needs to be 
continuously improved. In addition, the supervision 

mechanism for the use of funding of the government 
should also be increasingly strengthened, so that it will 
enhance the flexibility of funding. Use more transparency 
and clarity to achieve perfectly the best level that is 
optimum of public funding efficiency. 
The average pure technical efficiency of the supply and 
use of public investment in Anhui Province has shown a 
transparent downward trend that has been going on for a 
period in recent time. In 2018, the effectively pure 
technical efficiency that has been verified of public 
investment supply was 0.906, which has 0.012 margins for 
2012 and 0.094 variance for the production frontier. This 
denotes that the governance level of public investment in 
Anhui Province has regressed significantly. In 2018, the 
scale efficiency was 0.916 apparently senior than the 
effectual pure technical efficiency level, and had 0.084 
margins that is not low for cities with the production 
frontier. This validates that the main constraints on the 
efficiency of the public investment supply are the 
management and technical level. The magnitude of cities 
that has relative gap in salary with effective pure 
technology efficiency is more than the number of cities 
with effective scale efficiency, 8 in 2012; 9 in 2018, which 
shows that these cities have higher management levels, 
more advanced technology, and achieved maximum 
output. The main constraint is the low efficiency of scale. 
The scale of gross level and fabric of investment should 
be adjusted to boost the return for governance frame on 
scale of public investment [6]. Compared with 2012, 
Fuyang City has shown a lower level of comprehensive 
efficiency, effectual pure technical efficiency and 
effective scale efficiency in 2018, which is far from the 
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mean level that denotes the degree of cities growth of the 
province. It dramatically has the urgent requirement, 
which determines the potential, to further improve the 
management level and technical level of its public 
investment use. 
From the aspect of the mean scale efficiency, as the date 
of these years show that, of public investment supply and 
use in Anhui Province, it has dropped from 0.977 in 2012 
to 0.916 in 2018, falling 0.066, and the level of scale 
efficiency has shown an overall downward trend. In 
addition, the returns to scale of 10 cities show a 
diminishing trend and are an inefficient lever. Whereupon, 
for the system that government used of funding utilization, 
provincial government should legitimately govern the 
scale of public investment, considerably boost the 

effective level of funds using, reduce the ineffectual 
supply rate, enhance the direction and intensity of 
investment access, and rationally allocate public 
investment resources based on the level of use efficiency. 
3.2 DYNAMIC ANALYSIS BASED ON MALMQUIST 
INDEX 
The Malmquist index can better reflect the dynamic trend 
of the use actual efficiency of governance funding, in 
various cities, where it has a similar situation, in Anhui 
Province. Therefore, using DEAP2.1 software to calculate 
the investment supply and use data of public department 
of each city that has considerable gap of salary among in 
Anhui Province from 2012 to 2018, to investigate the 
dynamic trend and heterogeneity of total factor 
productivity. 

Table 3. 2012-2018 Malmquist index and decomposition of public investment supply efficiency in Anhui cities. 
Years Technical Efficiency Skill Improved Pure Technical Efficiency Scale Efficiency Total Factor Productivity 
2012-2013 0.933 0.971 0.969 0.962 0.906 
2013-2014 1.01 0.946 0.995 1.016 0.956 
2014-2015 1.015 0.871 1.017 0.998 0.884 
2015-2016 0.927 0.835 1.016 0.913 0.774 
2016-2017 1.035 1.149 1 1.035 1.188 
2017-2018 0.997 1.066 0.987 1.01 1.063 
Mean 0.985 0.967 0.997 0.988 0.953 

Table 4. Malmquist index and decomposition of public investment efficiency of cities in Anhui Province. 
Cities Technical Efficiency Skill Improved Pure Technical Efficiency Scale Efficiency Total Factor Productivity 
Hefei 1.006 0.959 1 1.006 0.965 
Huaibei 0.934 0.967 0.967 0.966 0.903 
Bozhou 0.962 0.92 0.979 0.983 0.885 
Suzhou 1.019 0.95 1.021 0.998 0.968 
Bengbu 1 0.894 1 1 0.894 
Fuyang 0.901 0.88 0.913 0.987 0.793 
Huainan 1.025 0.903 1.026 0.999 0.926 
Chuzhou 0.973 0.988 0.972 1.001 0.962 
Lu'an 0.944 0.976 0.978 0.966 0.921 
Maanshan 1.008 1.03 1 1.008 1.038 
Wuhu 1 0.978 1 1 0.978 
Xuancheng 1.044 1.016 1.047 0.997 1.06 
Tongling 1 0.988 1 1 0.988 
Chizhou 0.952 1.023 1 0.952 0.974 
Anqing 1.005 1.009 1.013 0.992 1.014 
Huangshan 1.002 1.007 1.048 0.956 1.009 
Northern Anhui 0.974 0.919 0.984 0.989 0.895 
Central Anhui 0.982 0.983 0.991 0.991 0.966 
Southern Anhui 1.001 1.007 1.016 0.986 1.008 
mean 0.985 0.967 0.997 0.988 0.953 

Though looking the Table 3 and Table 4 that this article 
measured in the long time before, it is credible that we can 
get that the mean of gross factors productivity that has 
many effects of public investment in Anhui Province from 
2012 to 2018 is 0.953, and the gross utilization efficiency 
is junior, but it experiences a fluctuating and rising trend 
over time. In 2016-2018, the productivity was greater than 
1, validating that the effective efficiency that was located 
last period of public investment utilization has 
continuously improved and steadily increased in the past 
three years. Breaking it down, technical efficiency has 
dropped by 1.5%, and the average value of technological 
progress has dropped by 3.3%. This indicates that the 

overall management level of public investment and the use 
efficiency of public resources have no incredibility to 
reach the forefront of production of government funding. 
The aggregating efficiency seems not optimal partially, 
which transparently validates that the using ratio of 
funding that depends on the ability of governance of 
public resources in various cities with diverse tax systems 
has the requirement to be improved. Concurrently, the 
management capacity of the public sector also needs to be 
improved. And it still has ample room for rise of the 
effective supply of public investment. 
From the aspect of comparison of diverse years, the 
technical efficiency values during 2013-2014 and 2014-
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2015 were 1.01 and 1.015 respectively; while the technical 
progress index was 0.946 and 0.871 respectively, 
reflecting the technical efficiency index's contribution to 
the improvement that could make the cities better of 
public investment efficiency in Anhui. In other words, the 
management level plays a significant role. In 2012-2013, 
each indicator value was less than 1, which did not reach 
the optimal investment efficiency; during 2016-2017, 
each index value was above one, which has the positive 
facility, validating that its comprehensive utilization level 
reached the optimal level. The three periods in which the 
annual scale efficiency is less than 1 indicate that the scale 
efficiency hinders the growth of technical efficiency. 
In Table 4, mentioned in the previous paragraph, the 
factors gathered from various places productivity, which 
transparently mirror the genuine potential of one city, of 
the public investment supply and use of the four cities 
except Maanshan, Xuancheng, Anqing and Huangshan 
from 2012 to 2018 is greater than 1. And the other 12 cities 
are less than 1. This shows that the efficiency that depends 
on the development of one cities of public investment 
supply in most areas of Anhui Province continues to 
decline, and the effectual development situation is more 
severe. By the dynamic factors of government sectors of 
growth, the effectively technological productivity 
advances indicator of Hefei, Bengbu, Wuhu, and Tongling 
has decreased. The increase in the use efficiency of their 
public investment is mostly due to the growth that relies 
on the improvement of urban governance over the years in 
technical efficiency and scale efficiency. the blossom in 
gross element productivity in Chizhou is mainly with a 
large share related to the progress of technology and scale; 
Huaibei need to strengthen the utilization rate of public 
investment, and more investment benefits should be 
improved through the prosperity of governance and skills 
progress, which is dramatically effectual to cities. And 
These cities in Zhangzhou, Fuyang, Chuzhou, Lu'an are 
also. The technical efficiency change of public investment 
in Suzhou and Huainan is synchronized, that is, the boom, 
which is related to the changes of times, of technical 
efficiency is the main driving force of its public 
investment efficiency optimization. 
Through the table 4 that was just discussed in the upside, 
it is credible to find that the mean values of the agregated 
factor productivity index used by public investment from 
2012 to 2018 in northern Anhui, central Anhui, and 
southern Anhui were 0.895, 0.966, and 1.008, respectively. 
The comprehensive ranking is: Southern Anhui>Central 
China>Northern Anhui. Among them, only the utilization 
degree of public capital in southern Anhui has arrived the 
first-rank level. The utilization efficiency of each area 
fluctuates in different years, but some areas are still stable 
at a relatively reasonable efficiency level. The indicators 
in northern Anhui and central areas are all lower than 1, 
and the efficiency of technological scale is slow to 
improve. These cities should be urgent to strengthen the 
extent of public sector control investment, effectively 
reckon the effectual building of urban governance public 
basement, and broaden financing channels to promote the 
growth of scale efficiency. The level of scale efficiency in 

southern Anhui has shown a considerable downward trend, 
in this case, where the quality of work will deteriorate, 
which will last for a while, indicating that scale effect is 
the main restricting factor in promoting the efficiency of 
wealth of the public. It should strengthen its connection 
with the market, achieve a more specialized division of 
labor, and improve economies of scale. 
4. CONCLUSIONS 
This paper that has many effectual researches uses the 
DEA-Malmquist method to precisely analyze the relative 
degree of public investment resource of government 
allocation data in 16 cities, where the variance of life is 
diverse, in Anhui Province, and will systematically put 
forward the effectual recommendations correlatively 
related to the previous analysis results: 
4.1 IMPLEMENT A MARKET-LED PUBLIC 
INVESTMENT ALLOCATION MECHANISM 
Through the reform, passed the above test, of the public 
investment allocation mechanism in each city, the 
relatively decisive role that usually plays a key role in the 
things evolution of market players will be utilized 
remarkably. The actual utility assessment system of 
common input projects will be actively established. In 
response to the inefficient use of public investment in 
northern Anhui and central areas, it shows that human and 
financial resources are not fully allocated. Through the 
system, there exist large room to better test the efficiency, 
for the aspect, which evaluates from multiple angles, of 
the use of public investment in each city, and further allow 
public investment resources to flow better within the 
province, thereby optimizing the public departments of 
each city and improving the management and technical 
level. The market as the main body is easier to avoid the 
invalidation of public investment. In this way, excessive 
economy that is a big problem in development of cities of 
scale can be avoided, and public products more in line 
with market demand can be produced. 
4.2 REGIONAL COORDINATION NEW 
DEVELOPMENT MECHANISM CONSTRUCTION 
AND INVESTMENT EFFICIENCY STABILITY. 
At present, the comprehensive ranking of public 
investment utilization efficiency is Southern Anhui, 
Central Region, and Northern Anhui with the system from 
top to bottom, which is concurrently largely connected 
with the degree that measure changes in quantity of 
economic development. There is a comparative margin in 
the income gap between central, southern Anhui and 
northern Anhui, which is incredible for conducive to the 
stability of the overall public investment efficiency in 
Anhui Province. Our province should set up a provincial-
level overall development fund, and use transfer payments, 
fixed asset investment and other means, which can be an 
embryo tool or be practiced in other regions, to reduce the 
development level difference between cities and cities 
with weaker development and lower efficiency levels, and 
on this basis Improve the efficiency of the use of public 
funding, which must be planned as an integrity, and 
achieve the best output, which must be achievable and true, 
with the same input. 
4.3 ESTABLISHMENT AND TECHNICAL SERVICE 
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EFFICIENCY OF MOBILE INFORMATION 
PORTALS 
Currently, there still have a low level of public investment 
utilization rate in Anhui Province, which is still different 
from the scale and utilization rate, which verified many 
times, in eastern China. Consequently, it is credibly 
necessary to grip learning the ration pattern and technical 
standard, which has been systematically formulated, for 
the resource utilization in the eastern region, and establish 
a set of clarified and high-achieving governance by the 
effective development, which means a increasing cost, in 
diverse cities of internet technology. Meanwhile, Anhui 
Province should also establish a monitoring mechanism 
for each city, and feedback the construction results in real 
time through the Internet platform to make appropriate 
configuration adjustments. 
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Abstract: The new direction of the development of 
management accounting in the new era requires that many 
enterprises should not only stay in the traditional 
accounting, but should pay more attention to the cloud 
computing platform. The cloud financial service platform 
for small and micro enterprises applies the calculation 
method of cloud accounting to the daily financial business 
of small and micro enterprises. According to the financial 
status and operating results of small and micro enterprises, 
it processes and analyzes the data statements in real time. 
This can not only prevent the financial risks of small and 
micro enterprises, It can also prevent operational risk 
through real-time monitoring of market data. At present, 
the research of cloud accounting in China is still in its 
infancy, and can not provide the services for more small 
and micro enterprises. In order to solve the problems for 
small and micro enterprises, this paper discusses the 
feasibility of promoting the combination of cloud finance 
and small and micro enterprises, so as to help them better 
manage the capital operation of their own enterprises and 
deal with financial problems in a more reasonable and 
standardized way. 
Key words: Cloud accounting; Small and micro 
enterprises; Financial platform 
 
1. CURRENTBASIC SITUATION OF CLOUD 
ACCOUNTING DEVELOPMENT 
1.1 DEVELOPMENT STATUS OF SMALL AND 
MICRO ENTERPRISES 
In recent years, with the development of small and micro 
enterprises with the national policy inclination, their status 
in China's economic and social has gradually improved, 
and numerous jobs have been provided, which helps the 
newly graduated students and urban unemployed youth 
solve the employment problems. At the same time, the 
state has also issued corresponding opinions and measures 
to ensure the healthy and orderly sustainable development 
of small and micro enterprises, as shown in Table 1 below. 
Table 1. Documents of the State Council on supporting the 
development of small and micro enterprises. 

Time File name Primary coverage 

2012.04 

<Opinions of the State Council on 
further supporting the healthy 
development of small and micro 
enterprises> 

We will increase 
support in finance, 
taxation and finance 

2013.08 
<Opinions of the general office of 
the State Council on the 
implementation of financial support 

Provide solutions to 
financing difficulties 

for the development of small and 
micro enterprises> 

2014.10 
<Opinions of the State Council on 
supporting the healthy development 
of small and micro enterprises> 

Simplify the process 
and improve the 
service efficiency 

2019.01 

<Guidance of the general office of 
the State Council on giving full play 
to the role of government financing 
guarantee fund to support the 
development of small and micro 
enterprises and "agriculture, rural 
areas and farmers"> 

Focus on supporting 
small businesses and 
agriculture and 
implement risk 
sharing compensation 

1.2 EXISTING FINANCIAL PROBLEMS OF SMALL 
AND MICRO ENTERPRISES 
It is difficult to raise funds and lack of development 
stamina. At present, the main financing method of small 
and micro enterprises is to borrow from banks, but due to 
the influence of their own business scale and credit status, 
they can not borrow much money. 
The personnel quality is low, and the financial 
management organization structure is not perfect. Small 
and micro enterprises are small in scale, lack of 
professional accounting staff, and it is difficult to find the 
third-party agent because of the large number of service 
providers. 
The management ideology is weak, and the autocratic 
atmosphere of shareholders is prominent. Some managers 
are autocratic and excessively pursue economic benefits, 
which makes the enterprise decision-making lack of long-
term and scientific. 
The utilization rate of idle funds is low and the investment 
ability is poor. Small and micro enterprises often pay 
attention to the sales situation, pay little attention to 
investment, and ignore the utilization rate of funds, 
resulting in low utilization rate of idle funds. 
1.3 ADVANTAGES OF CLOUD ACCOUNTING 
More convenient to raise funds.Put the enterprise 
information on the cloud financial platform to make the 
bank understand the enterprise more comprehensively, 
and solve the problem that the enterprise can not borrow 
money due to the low rating caused by the opaque 
information. 
The financial management level of small and micro 
enterprises has been improved.Due to the emergence of 
artificial intelligence, the work of traditional accounting 
with high degree of mechanization, such as bookkeeping, 
voucher and reporting, can be completed by the cloud 
accounting platform. The responsibility of traditional 
accounting gradually changes from cashier to financial 
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manager, and focuses on financial analysis, statement 
prediction and final accounts, which greatly improves the 
financial management level of small and micro enterprises. 
Access to tax, financial knowledge services.The 
information base of cloud accounting platform covers a 
wide range of information, covering a lot of financial and 
tax knowledge in the daily business activities of 
enterprises, so that business owners can master the latest 
tax collection policies, relief benefits, financial 
preferential policies and other information at home. At the 
same time, professional teams interpret the knowledge in 
an all-round way to help business owners make better use 
of policies for scientific decision-making. 
Tax planning and tax declaration.Small and micro 
enterprises register on the platform by using their own 
business license, and business owners independently 
choose the application methods and policies to be 
consulted according to their business conditions. At the 
same time, tax authorities can also obtain the enterprise's 
taxpayer identification number, declaration of initial 
balance and other information more intelligently, 
efficiently and quickly through the platform. 
2.FEASIBILITY ANALYSIS OF CLOUD 
ACCOUNTING APPLIED TO FINANCIAL SYSTEM 
OF SMALL AND MICRO ENTERPRISES 
2.1 ANALYSIS OF MARKETING ENVIRONMENT 
In recent years, social and economic development has 
reached a new stage, people's ideological transformation 
is also more rapid, more easily accept the emergence of 
new things, so even if the legal documents in the relevant 
fields of cloud finance are not many, they are still widely 
praised by many business owners. At the same time, due 
to the continuous progress of science and technology, 
cloud computing technology is more mature, 
corresponding equipment is constantly updated, and the 
overall security and reliability are more reliable. And the 
development of cloud accounting abroad has begun to take 
shape, which proves the feasibility and practicability of 
cloud accounting, and will be paid more attention to in the 
future. Not only that, the state clearly pointed out in the 
outline of the 14th five year plan to support emerging 
industries such as cloud computing. 
Now let's analyze it with data. 

 
Figure 1: Changes of cloud market scale from 2011 to 
2017. 
As can be seen from Figure 1 above, the scale of the cloud 
market is constantly expanding, the demand and supply 
are growing year by year, more and more enterprises are 
entering the cloud market, and the same market will have 
higher and higher requirements for cloud services. 

 
Figure 2: growth of cloud market scale in 2011-2017. 
As can be seen from Figure 2 above, the scale of cloud 
market experienced a period of rapid development from 
2012 to 2013, and the growth rate of scale gradually 
declined after 2013. This shows that with the development 
of the market, the cloud market is gradually becoming 
saturated, but the cloud accounting service industry is still 
in its infancy, belonging to an emerging industry, and its 
future development is still expected. 
2.2 PORTER FIVE FORCES ANALYSIS 

 
Figure 3: Porter Five Forces Analysis. 
Bargaining power of suppliers.Cloud accounting service 
is mainly based on the Internet platform, and its suppliers 
are mainly related to software information encryption, 
Internet data transmission, etc. the specific development 
work is completed by the company itself. The market 
competition of the suppliers is high, and their bargaining 
power is not high. 
Buyer's bargaining power.The company's products are 
mainly for small and micro enterprises. Although they are 
lack of funds and willing to pay low costs, the company's 
product development and operation costs are relatively 
controllable, and the use of this product for small and 
micro enterprises will help them further reduce costs and 
achieve better value for money. Moreover, due to the huge 
market demand base, the buyer's bargaining power is 
relatively low. 
Threat from new entrants.For our company, as a new 
entrant to the market, we have to face many old enterprises, 
resist their pressure, and prevent the imitation of our own 
products. In particular, some enterprises have been 
operating for a long time and have a better grasp of the 
market direction, so they are facing a greater threat. For a 
long time, the financial software market pattern of North 
UFIDA and South Kingdee has caused huge industry 
barriers. Small and medium-sized software manufacturers 
are almost unable to enter the enterprise financial software 
market with product and price thresholds. Up to now, with 
the acceptance of SaaS mode by enterprises, due to their 
own income model restrictions, it has brought a rare 
opportunity to break the monopoly to new software 
service companies, Huge opportunities to transform the 
industry. 
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The threat of substitutes.With the rapid development of 
cloud computing, enterprises pay more and more attention 
to the field of cloud finance, and relevant products are 
springing up. Especially for small and medium-sized 
enterprises, it is difficult for new enterprises to get trust at 
the beginning. They are more willing to buy the products 
of old enterprises, and companies in the field of financial 
software are constantly bringing forth new ideas, 
Therefore, the substitutes of our products are under great 
threat. 
Competition degree of competitors.Cloud financial 
software is an emerging market, but in the field of 
traditional financial software, UFIDA and Kingdee 
obviously occupy a unique advantage. With years of 
technology precipitation, the two giants were able to take 
the lead in launching, UFIDA launched good accounting 
and easy accounting, and Kingdee launched 
youshang.com. By 2016, more than a dozen enterprises 
have joined the cloud financial software market. In 2018, 
the basic pattern of cloud financial software market has 
been basically set. At the beginning of the rise of cloud 
financial software, both giants and new companies have 
joined in the field of cloud financial software. However, 
except for the two giants who are able to continue with 
their strong strength, most enterprises have disappeared 
from the industry in the short term due to the lack of 
strength and innovation. 

Therefore, in the field of cloud finance, there is still a huge 
space for development. As long as we work hard and 
carefully to build the industry, and put forward the market 
strategy with impact by directly hitting the pain points of 
financial application scenarios, it is completely possible to 
achieve rapid development. 
2.3 SWOT ANALYSIS 

 
Figure 4: SWOT analysis. 
2.4 INDUSTRY ANALYSIS 
In the ERP industry, UFIDA network and Kingdee 
software are the two leading companies in the current 
market. The following is a correlation analysis of these 
two companies. 

Table 2: comparison between UFIDA and Kingdee. 
 UFIDA Kingdee 
Time of establishment / listing 1988/2001 1993/2001 
Business duringestablishment Commercial financial software Accounting computerization software 
Enter ERP field 1998 1999 

Cloud services (s + s) cloud strategy released in December 
2010 Launched "Youshang net" in 2007 

R & D expenditure / share 563million yuan / 26% 179 million yuan / 16% 
market value About 59.4 billion yuan About 16.8 billion yuan 

In the development of enterprise ecology, UFIDA and 
Kingdee have selected partners in various strategic areas 

for deep binding, as shown in Table 3 

Table 3. UFIDA and Kingdee partners 
 UFIDA Kingdee 
Major companies Alibaba Huawei, Jingdong 
Big data Data analysis cloud BIproducts Consider the direction of enterprise credit 

E-commerce Alibaba JD.COM 
Cloud computing Alicloud Amazon and huaweiyun 

For small and micro enterprises, UFIDA and Kingdee 
have launched their own products in ERP and cloud 

services respectively as shown in table 4 

Table 4. products launched by UFIDA and Kingdee for small and micro enterprises 
 UFIDA Kingdee 

Small and micro 
enterprises 

ERP management 
software 

Changjietong T series KIS 

Cloud services Changjietong (good accountant, easy account agent, customer 
housekeeper, work circle) 

Jingdou cloud, cloud 
home 

Through the above analysis, this platform should be based 
on its own concept of helping small and micro enterprises, 
increase R & D efforts, select appropriate partners and 
establish long-term strategic cooperation, and establish its 
own product service line for small and micro enterprises. 
3. RISK PREDICTION AND AVOIDANCE 
MEASURES 
3.1 POLICY RISK AND EVASION MEASURES 

In the development process of township enterprises, 
putting financial management on the agenda is to maintain 
the long-term sustainable development of enterprises, 
raise more funds for the development of enterprises, and 
do a good job in budget management, so as to obtain the 
maximum profit in the cycle of financing, investment, 
purchase, production, sales and other links, and to cope 
with the challenges brought by the positive development 
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of social market. Therefore, the township enterprises must 
keep pace with the times to update the concept of 
consciousness, recognize the importance of financial 
management, and put forward effective countermeasures 
for the existing problems, which is the right way to ensure 
the development. 
On the whole, our government attaches more and more 
importance to township enterprises, and the government 
will continue to support the development of township 
enterprises in terms of policy. Therefore, there is not much 
risk in policy. 
3.2 COMMERCIAL RISKS AND AVOIDANCE 
MEASURES 
Business risk analysis:Cloud accounting financial 
platform mainly relies on Internet technology to provide 
services for small and medium-sized enterprises in 
villages and towns. Seeking financial agency companies 
to manage the company's finance can achieve the purpose 
of reducing costs. Accounting agency has become the 
current trend. Under the background of government 
supervision and support for economic development, 
township enterprises must gradually give up the 
unprofessional, unsystematic and unreasonable simple 
financial accounting mode, The reform of township 
enterprises will also give priority to financial agency 
companies, and the current market belongs to the free 
market. We should keep our principles of low cost, more 
professional, targeted at small and micro township 
enterprises, and preferential support to stand out. 
Main measures and methods to avoid commercial 
risks:Formulate the project development strategy, 
cultivate the target market (for small and medium-sized 
township enterprises) and quickly form their own 
competitive advantage. Carry out market investigation 
regularly and grasp the market pulse in time;Innovate the 
service mode and launch the "one-stop" service mode, so 
that users can save costs to the greatest extent, improve 
revenue, and enhance customers' dependence on the 
platform. 
3.3 TECHNICAL RISK AND AVOIDANCE 
MEASURES 
Technical risk:Cloud financial accounting platform needs 
to process user information statistically, and finance 
involves the core confidential information of the 
enterprise, which are the personal privacy of customers. 
Once leaked, it will have a great impact on the reputation 
of the platform;The platform runs through big data, and 
financial knowledge personnel with professional level at 
all levels can provide services for customers. For the 
services provided by people with low professional 
qualification (such as university students majoring in 
finance and accounting), whether the customers are 
satisfied with the services, and whether there is 
unscientific nature, etc., may affect the attraction of the 
platform. 
Main measures and methods to avoid technical 
risks:Distributed storage of information reduces the risk 

of user information leakage. Pay attention to cryptography 
technology, and hide sensitive data in the process of data 
mining. The classified authority of employees is classified, 
and unauthorized employees are not allowed to access and 
use any information; Formulate clear employment 
conditions, strengthen the audit of accounting 
professionals, conduct irregular assessment of their 
professional ability and professionalism, and take expert 
advice and customer satisfaction as the basis for 
employment. 
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Abstract: Due to the weak concept of student trading, 
asymmetric trading information, lack of mature trading 
channels, secondary commodity trading on campus cannot 
grow quickly. Therefore, it is of great significance to build 
a second-hand trading platform for students to use in their 
daily life to cultivate students’ habit of frugality and 
improve the utilization rate of resources. 
Keywords: University; Second-Hand Utilization; 
Trading Platform; Feasibility Construction 
 
1 INTRODUCTION 
In colleges and universities in China, college students 
have large consumption demand and relatively fixed 
consumption items, mainly school supplies, sporting 
goods, daily necessities, and electronic entertainment 
products. For some reusable and phased items such as 
textbooks and books, throwing away after one-time use 
will have a certain burden on economic expenses, and will 
cause a lot of waste, which is not conducive to the efficient 
allocation of resources[1]. 
Thanks to the popularity of the Internet and the 
development of mobile technology, coupled with the 
openness of college students' thinking, second-hand 
transactions on campus have been developed offline and 
online[2, 3]. Whether it is online second-hand trading APP 
or campus second-hand trading group, there are many 
advantages, such as saving resources, optimizing the 
allocation of resources and helping to solve the problem 
of online shopping waste. First, offline trading is still the 
most common way to trade secondhand on college 
campuses. The most used way for college students to buy 
goods is to use the campus flea market, followed by 
buying from friends and classmates. Online trading is 
mainly mobile phone APP, the secondary platform in the 
school is not enough to form an efficient trading network 

[4]. At present, several similar trading platforms have been 
put on the shelves in China, such as "two goods ", " cloud 
shop ", " school fox" and other APP, users can trade 
second-hand products in the page after identity 
authentication. The products are divided into several 
sections, such as books, digital products, clothing and so 
on[5]. Users can choose to search for item names or enter 
categories to find the items they want. In addition, after 
the certification belongs to the school can also view or 
publish the daily life of the school, but also through the 
"post bar" way to purchase, sun, valuation, inquiries. 
There are some problems in the APP, such as network 
connection failure, slow refresh speed, frequent trigger 

minute flow control and so on. Because of the influence 
of region, trading object and implementation technology, 
the generality, effectiveness, and convenience of this kind 
of platform need to be further studied and [6, 7]. 
2 FEASIBILITY STUDY ON TRADING IDLE 
ITEMS 
2.1 SUBJECT FEASIBILITY 
College students have similar consumer psychology, 
living environment and lifestyle are generally the same, 
the acceptance of new things is also faster[8]. With the 
development of the times, people's awareness of energy 
conservation and environmental protection is enhanced. 
To better allocate the funds around them, more and more 
college students choose to buy and sell goods on the 
second-hand platform. College students have many 
second-hand idle goods, every graduation season, plenty 
of idle goods will be sold to waste treatment stations. In 
fact, college students have a great demand for second-
hand goods. 
As shown in Figure 1, according to the data analysis of 
243 online questionnaires collected effectively, the 
second-hand items that college students most need to trade 
are textbooks, followed by daily necessities. college 
students are willing to buy them at a low price, which not 
only saves money, but also meets the needs of life[9]. 

 
Figure 2: The items students most need to trade. 
2.2 OBJECT FEASIBILITY 
With the development of the Internet era and the 
popularity of mobile payment, traditional second-hand 
transactions can no longer meet the needs of students, and 
online shopping is fast and convenient, cost- effective, 
more in line with the consumption demands of students. 
At the same time, the network makes people more closely 
linked, people in a good consumption experience must 
consider the past customer evaluation and use feelings, not 
only satisfied with the product itself, more pursuit of the 
experience in the shopping process, So Little Red Book, 
such shopping malls as dynamic sharing of life, have been 
successfully developed. As a result, this APP not only 
builds a trading platform for users, but also promotes 
communication and communication with others, and even 
creates wealth with its own wisdom to gain spiritual 
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pleasure. 
3 THE CURRENT SECOND-HAND TRADING 
PLATFORM 
Secondhand trading platforms have high operating costs 
and weak profitability. At the same time, due to the 
consideration of transaction costs by both buyers and 
sellers, they often choose to give up transactions, resulting 
in the embarrassing situation of low turnover and profit 
margin. Xianyu, a subsidiary of Alibaba, is the largest 
comprehensive second-hand trading platform in China at 
present, which helps users solve the disposal problem of 
idle digital products, furniture, clothing, and other 
products to a certain extent[10]. However, for second-hand 
books, data, cosmetics and other low-value products, users 
of Xianyu are faced with the problem of high logistics cost 
and high time cost to find a counterparty[11]. But even 
when the deal is done, returns are low, so they often 
choose to give up trading on Xianyu. The trading platform 
based on campus comes into being in response to such 
demand. 

 
Figure 2 Current use of second-hand goods transactions 
As shown in Figure 2, the most commonly used idle items 
in college campuses are WeChat or QQ groups, in which 
members publish second-hand books, second-hand 
cosmetics, errands, campus information and so on. The 
members of the group identify their own counterparties 
and complete transactions with them in private. This 
transaction method saves the logistics cost. At the same 
time, due to the similar needs of college students, the 
matching degree of supply and demand, trading categories 
and volume have been greatly improved compared with 
Xianyu platform, but it also has many disadvantages. 
First, the number of group chats is limited. Most of them 
enter the group chats through the introduction of 
acquaintances. Many students with trading needs have no 
way to access such platforms. In addition, as it is not 
practical to pay close attention to the group chat all the 
time, and the group chat itself does not have the function 
of saving and organizing information, many transactions 
that could have been reached have been missed. However, 
the biggest disadvantage is still the lack of standardization 
of such group chat [12]. Defaults often occur in the absence 
of guarantee of transaction funds. The smooth completion 
of the transaction largely depends on the credit of both 
parties, so that the appeal for rights protection is out of the 
question. 
4. PROFIT MODEL OF TRADING PLATFORM 
4.1 SERVICE CHARGE OF THE PLATFORM 
The platform provides a platform for the seller to release 
information, and at the same time for the buyer to sort out 
the consultation, match the information to facilitate the 

transaction, and charge a very low proportion of service 
fees. For example, for a used textbook, the seller earns 10 
yuan. If the platform charges 1% service fee, it means that 
the platform only earns 0.1 yuan from it. Although a single 
transaction yields little, the number of used books, used 
toiletries and errands that tens of thousands of students can 
generate each semester means that if you can attract a 
large number of students into the trading community, the 
benefits can be substantial. 
4.2 CAMPUS INFORMATION PROMOTION 
The homepage of the platform can be used as the main 
area of promotion, and such services will also be provided 
in a special information area. As a campus community 
platform, the promotion does not take commercial 
publicity as the main object, but focuses on providing 
promotion services for campus associations, campus 
activities and lecture information, free of charge or at a 
low cost. Although providing commercial advertising 
services can make a lot of money, it does not fit the 
atmosphere of a campus community platform. In addition, 
focusing on providing campus information helps to 
increase the community activity[13], which is more 
conducive to the long-term sustainable development of the 
platform. All in all, due to the weak concept of student 
trading, asymmetric trading information, lack of mature 
trading channels, secondary commodity trading on 
campus cannot grow quickly[14]. 
5. PLATFORM OPERATING COSTS 
5.1 MAINTENANCE COSTS 
On WeChat Mini Program, according to their own 
business needs customized development of Mini 
Programs function, long time cost is high, but the function 
of individual, strong brand publicity, copyright and source 
code, operation core data owned by the team, convenient 
for future adjustment and upgrading, iterative flexibility. 
5.2 LOGISTICS COSTS 
The logistics mode in the process of commodity trading is 
divided into two types: independent transaction and 
platform logistics. The independent transaction is 
delivered by the buyer and seller through negotiation, and 
the platform logistics will cooperate with the school to 
replace the delivery platform "small ant ". The payment 
ratio varies from 1 yuan to 5 yuan. The platform in early 
stage will subsidize the logistics cost in order to improve 
the user utilization rate and gradually reduce the subsidy 
and reduce the cost. 
5.3 PUBLICITY COSTS 
The continuous operation of the platform needs early 
promotion, online soft advertising required commission, 
offline publicity materials production costs. The early-
stage propaganda investment is big, the later stage may 
reduce the propaganda expense through the school 
classmate recommendation. 
6. PLATFORM PROMOTION STRATEGY 
Based on the analysis of the trading behavior habits of 
some college students in Nanjing, the trading mode and 
function of the platform are accurately positioned in the 
marketing promotion of the platform, to realize the 
sustainable development of the platform. Based on the 
accurate positioning of trading mode and function 
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realization, online and offline linkage marketing 
promotion is realized. 
6. 1 ONLINE PROMOTION: 
6.1.1 looking for more influential school students and 
advertising on social network. 
Through the quick promotion function of shaking sound, 
select custom directional push advertisement, and place 
the advertisement to the 17–25-year-old group in the 
university city around the school. 
6.1.2 establish the corresponding public number and Mini 
Programs, regularly update push to or preferential 
activities, give new and old users certain benefits, improve 
user viscosity, loyalty. 
6.1.3 hired large people to launch many selected video and 
copywriting advertising examples, set off a trend, 
stimulate user interaction enthusiasm, form a good cycle 
model. 
6.1.4 looking for opportunities and topics such as 
"Valentine's Day ", " Singles Day ", " graduation season ", 
held in the festival" packaging contest "and Weibo, friends 
circle forwarding lottery activities, set up rich prizes, 
attract many people to participate. 
6.2 OFFLINE PROMOTION 
Distribute leaflets in colleges and universities, put up 
specially designed posters in places with large flow of 
people, print WeChat public number QR code and APP 
download code above, to facilitate students to and from 
quickly grasp the main information. You can also 
cooperate with schools or student organizations to 
promote new users in admission notices or when 
organizing recruitment. 
Through this explosive publicity, Mini Programs users can 
be quickly increased. And because of the nature of the 
exclusive campus, with a certain number of user-based 
Mini Programs will also accumulate word of mouth 
among students, follow-up publicity costs are extremely 
low. 
7. CONCLUSION 
Through the analysis of the advantages and disadvantages 
of the current university second-hand trading platform, 
this paper puts forward the second-hand trading platform 
with WeChat Mini Program as the carrier and the 
operation mode of profit and promotion, which can not 
only facilitate the daily life of students, but also improve 
the utilization rate of university campus resources and 
advocate the consumption view of green economy. It can 
provide some reference for the construction of second- 
hand transaction Mini Programs in university campus in 
the future. 
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A Master At Cutting Art from Porcelain 
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Abstract: The porcelain carved by Yunhua Ji in Huai 'an 
City is absolutely unique.Yunhua Ji was influenced by his 
ancestral line tracing porcelain carving skills in his 
childhood, and is now the fourth generation of the 
inheritor of Ji family’s porcelain carving.This paper tells 
the story of Mr. Ji and porcelain carving in different stages 
of his life and the special significance of porcelain carving 
to him.After years of diligence and excellence, Mr. Ji has 
gained a high reputation in thisChinese traditional 
handicraft. His works have won many awards, andhe was 
also awarded the honorary title of "The Fifth Arts and 
Crafts Master" by Jiangsu Provincial government in 2011. 
This paper takes one of Ji's most famous winning works 
as the entry point and tells about his superb 
craftsmanship.In the end, it also elaboratesMr.Ji’s worries 
and hopes when facing the difficult survival situationof 
the traditional culture in the modern society. 
Keywords: Porcelain; Cutting; Art 
 
1. INTRODUCTION 
The steady sound of a small copper hammer hitting the 
knife beats like a ticking clock.The razor sharp tool chips 
slowly at the surface of a fine porcelain plate, with tiny 
movements at every hit, over and over again. And with 
each strike, the clear patterns of a face gradually appear, 
ever more clearlyon the plate. As usual, this complex work 
begins with a ritual of small acts. The phone is muted, he 
makes a pot oftea, puts on hisglasses, takes a piece of 
paper to dust the plate. He then erects a handcup-sized 
photo as his guide, and openshis well-worn tool box. 
Waiting inside is a specialcopper hammer and a finely 
pointed steel knife. This is how Mr. Ji prepares each day 
for hisporcelain carving. Then he begins, tapping away 
with precision, again and again. Mr. Ji says, " When I pick 
up the tools and start carving, I seem to forget the time." 
2. ON THE BASIS OF TRADITIONAL 
TECHNIQUES, IT GRADUALLY FORMED ITS 
OWN ARTISTIC STYLE. 
Yunhua Ji was born in 1964 and learned the art of 
ancestral porcelain carving from his second uncle Jian Xi 
Gong at an early age.He learned it day by day and finally 
little by little, made this ancient skill his own. He built on 
thisfoundation of traditional techniques, until he gradually 
formed his own artistic style. 
After graduation from University, Mr. Ji made a difficult 
choice. He did not pursue the porcelain carving he'd 
learned as a profession. Instead he took work in an 
electronics factory as an engineer. For years he was only 
doing porcelain carving in his spare time.Then a tragedy 
struck. At the age of 45, his left hand was accidentally 
smashed by something while working in the factory. And 
hehas issues with pain and full use of that hand, even now. 
"Since my hand hurts, I often feel tired of carving for a 
long time." he explains, " But I could not give up. After so 

many years of persistence and hard work, I feel that 
porcelain carving has become my daily life, just like 
eating and sleeping. " 
After the injury in the hand, Mr. Ji took a job at the First 
People's Hospital of Huai 'an to do administrative 
work.Although he is not a doctor, it is inevitable that he 
encounters injuries and death whileworking there."I don't 
know if doctors are numb to death.But even after more 
than a decade in the hospital, when I see people on 
stretchers being wheeled into emergency rooms with 
bloody faces, I still get panicked." 
He says that porcelain carving has given him a shelter to 
retreat into from those harsh realities of his work.In his 
studio, his own world is one where there is only the sound 
of hammers hitting knives on plates, there is no more 
blood and sickness, no accidents and heartbreaking 
farewells, nopain and crying[1].Here he can ease the stress 
of a demanding and tedious administrative job, and findan 
escape from the traumas he sees in the hospital,  
"I think porcelain carving is healing me."Ji says. 
Mr. Ji, is the fourth generation of traditional porcelain 
carving in the Ji family.In his life as an artist, he has won 
many prestigious awards: the Jiangsu Provincial folk craft 
Award, and the "Ying Chun Award" for three consecutive 
times. 
Mr. Ji likes to use the technique known asshadow carving. 
The plate itself iswhite, but it is glazed black. So when you 
hit the plate using the hammer and knife, the knife will cut 
into the black glaze of the surface to create subtle shades 
of grey and white. The greater the strength, the more 
obvious the white will be. Therefore, the three colors of 
black, white and grey emphasize the three-dimensional 
sense of characters. This is also the most difficult 
achievement of all in porcelain carving art.  From a small 
distance, a face can look like a photograph, but it is all 
made of tiny strokes of white and grey against black.  His 
work "Sleeping Zhou Enlai" uses such a technique, and 
won the gold medal of the first China Folk Crafts 
Exposition in2008. 
Mr.Ji describes himself as a very deliberate person. His 
porcelain work goes very slowly. For a brand-new work, 
it usually goes through the steps of conceiving content, 
choosing porcelain plates, selecting the right techniques 
and carving tools, then carving and coloring. Without the 
pressure to make money from doing it, Mr. Jiis never 
particularlyconcerned about speed. 
He never intended to make money from porcelain carving, 
so each work typically takesa long time to complete."It 
took me more than six months to complete the sleeping 
Zhou Enlai work.Premier Zhou is not only a great man, 
but also a calling card of Huai’an. I must do it well."The 
Premiere Zhou portrait plate is just one example of how 
Mr.Ji has embraced the urban culture of Huai'an City into 
this ancient tradition. Mr.Ji also created more than 30 
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carved porcelain portraits of Huai 'an cultural celebrities 
over the past five years. 
And Mr. Ji also pays respects to Huai'an's past with 
portraits of Han Xin, Wu Cheng 'en, Guan Tianpei and so 
on.All the celebrities in the past dynasties of Huai 'an, 
arevivid and lifelike in Mr.Ji's hands.During the time he 
did this series of historic portraits, from 2010 to 2015, Ji 
Yunhua was obsessed with these works.Every day, with a 
copper hammer in one hand and a steel knife in the other, 
he struck the porcelain plate countless times, and sat until 
his waist was sore and his arms were numb from the shock, 
but he did not feel bitter or tired. 
Compared with landscape, flowers and birds, the 
depiction of people requires more profound art and craft 
skills, as well as more patience and carefulness. "The 
depiction of faces requires lively expression.Through the 
eyes and expressions of the characters, one’s inner world 
is expressed. This is a challenge for a porcelain engraver.” 
Another specialization of Mr. Ji is the very specialized 
technique of using pieces of fine copper wire to create 
curving lines on the surface, like a drawing in metal cut 
into the porcelain plate's surface.  It is a more linear style 
than the shadow carving.  In this technique he embeds 
pieces of cut wires to create the figures and shapes with 
no shadowing at all. 
Nowadays, as he gets older, Mr.Ji is often worried about 
how to pass on the family's legacy of craftsmanship.  At 
times, young people approach him to learn. But Mr.Ji has 
very high requirements for his apprentices.Perseverance, 
patience, determination and carefulness are definitely 
indispensable.At one point, Mr Ji explains, he met some 
students who were interested to learn. This was after he 
was invited by Nanjing University of the Arts as a special 
lecturer to teach courses related to porcelain carving. 
Every time he would bring some porcelain plates and tools 
for students to experience the fun of porcelain carving by 
themselves. 
"Classes keep going, but there are too few people who can 
stick to it, " said Mr. Ji, "A lot of people just can't stand 
sitting there for hours doing the same thing over and over 
again.” 
Indeed, he went on to say, he feels that the young people 
born in the Internet age are always pursuing speed and 
new things. Their brains are occupied by countless bits of 
fragmented information. No one is willing to slow down 
or fall behind in the information age.In some people's eyes, 

Traditional culture is just something stuck in the past. 
In his own way, Mr.Ji has adjusted to this new sensibility 
with a slight compromise. In a studio crammed with his 
art works, are many modern works in his studio. All these 
images stand far from the deep traditions he was raised on. 
The new images show sports cars, cartoon characters and 
so on.Mr. Ji explains that in his mind it is not just for 
"commercial" reasons:  "I just want the public to see it as 
inclusive art." 
Mr Ji feels that today, promoting traditional culture can 
sometimes feel like a political obligation."The country 
wants to propagate its traditional culture, but craftsmen 
cannot make money by their skills. This is a contradiction. 
After all, people's basic goal as human beings is to have a 
full stomach and support the family, and faith is 
undoubtedly useless.” 
Mr.Ji's view about his ceramic plate art works is very 
pragmatic, and has been for a long time He spoke of how, 
in the early years of his work, the Huai 'an Museum hoped 
to put some of his works on display in the museum, but 
Mr. Ji refused. "I spent a few months carving out the 
works, and I don't want to put them all in a museum for 
free." 
Some might argue that Mr. Ji is too concerned about 
money. That his images put money ahead of culture.But 
they may not know that Mr. Ji took the initiative to contact 
the person in charge of the Huai’an Intangible Cultural 
Heritage Workshop to provide people with the tools 
needed for porcelain carving, and to teach free there on 
weekends.Or how he readily agrees to the next 
interviewer's requestseven though he has already done 
countless interviews.He repeats his story over and over 
again.He will not give upspreading his love and passion 
for porcelain carving and looking for someone who may 
learn from him and carry on his great skills, and his 
passion for this tradition, into their own lives and the 
future. 
3. CONCLUSION 
As he hassaid, "I am still hoping that destiny will soon 
guide such a person to me.” 
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Abstract: This paper mainly discusses about the different 
factors contributing to the light output of scintillation 
crystal with the experiment method Monte Carlo 
Simulation. The author sections the paper into four parts: 
the history, mechanism, determining factor of light output, 
and applications of scintillation crystals. 
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1. INTRODUCTION 
Scintillators played a major role in the development of 
modern physics. Since 1930, when Zinc Sulfide (ZnS) was 
utilized as scintillation crystal material, its form as a 
polycrystalline powder limited its use to thin screens and 
alpha particle detection. The visual observation of 
scintillation on a ZnS screen allowed E. Rutherford to 
observe alpha particles, an event which can be considered 
as the starting point of modern nuclear physics[1]. 
2. FOUR KEY EVENTS IN THE HISTORY OF 
SCINTILLATION CRYSTAL 
In the 1940s, the electron counting method and the PMT 
were introduced. It was a great step forward in the history 
of scintillation crystals, because before that, the light 
produced by scintillation crystals was observed by the 
naked eyes, which made it difficult to conduct a suitable 
investigation. But as the first PMT was presented, it made 
the investigation of new materials easier and enabled new 
properties to be found. 
Right after the organic scintillation crystals were 
introduced in 1947, here came the most wide-use 
inorganic, the most popular scintillation crystal-Sodium 
Iodide-because its relatively low price and high light 
output. The NaI was firstly introduced by physicist Robert 
Hofstadter in 1948. But its disadvantage is Hygroscopicity, 
which means that it will absorb water in the air once 
exposed to it. So we need to seal it before use. 
But the BGO, another scintillation material introduced in 
the 1970s, had a different situation. With its high atomic 
number and high density, BGO is primarily used in 
positron emitted tomography (PET). 
3. SCINTILLATION MECHANISM 
3.1 Condition after energy hits scintillation crystal 
When gamma rays or radiation hits scintillation crystals, 
two major reactions happen: Ionization, where electrons 
get energy and jump up to the Conduction band, and 
excitation, where electrons get excited but do not go into 
energy level between the Conduction band and Valence 
band but stay in the Valence band because the excitation 
energy is very low. So the electrons are still bound to 
crystal lattice but in Valence band. Intrinsic inorganic 
crystals are the crystals with no impurity; extrinsic 

inorganic crystals are the crystals added with impurity like 
thallium (Tl) in NaI. (See the difference of energy levels 
in intrinsic and extrinsic inorganic crystals in Fig. 1.) 

 
Fig. 1. Scintillation processes in inorganic scintillation 
crystals [2] 
3.2 Why adding impurity to scintillation crystals 
In pure crystals, few photons are collected because of the 
slow decay time or self-absorption. Besides, band gap 
widths in pure crystals are so huge that the resulting 
emitted photon is too high to lie within the visible range. 
The impurity atom in the lattice site is called the activator 
site. The activator has a set of excitation levels whose, in 
energy band level, the activated state is lower than 
Conduction band and the ground state is higher than 
Valence band. The process of electrons falling from a 
higher energy state to a lower state is electron de-
excitation. The energy of de-excitation is lower than the 
band gap between the Conduction band and the Valence 
band thus resulting in emitting visible light. (See Fig. 2. 
for the difference light output of NaI without Tl doped and 
with Tl doped.) 

 
Fig. 2. Comparison of scintillation of intrinsic and 
extrinsic inorganic scintillation crystals 
4. TWO DETERMINING FACTORS OF LIGHT 
YIELD 
4.1 Optimal condition 
The light output of scintillation crystals is often influenced 
by the condition of whether the surface of crystals is 
smooth or rough and whether it’s covered reflective 
materials or not. In the paper Comparative study of NaI, 
BGO, LSO, GSO and YSO scintillators using Monte 
Carlo simulations published by CHEN Jun-bing, BAO 
Chao, LIU Hua-feng at State Key Laboratory of Modern 
Optical Instrumentation, they designed an experiment that 

https://centers.ibs.re.kr/html/cup_en/research/research_030502.html
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discussed the optimal method to build a scintillation block 
carried out by Monte Carlo simulation. The simulation 
results have identified as: the crystal with all surfaces 
polished except the incident face roughened and covered 
with high reflectivity reflector will give the best light 
output. The experiment processes are as following. 
4.1.1Crystal model 
The geometric size of the crystal also plays an important 
role to provide high light output. The crystal model in the 
experiment is expected to be a unified variable. The 
crystal applied in the Monte Carlo simulation is therefore 
20mm in length, 2mm in width, and 2mm in depth(see Fig. 
3.). The incident plane and the exit plane are perpendicular 
to the base of the crystal. 

 
Fig. 3.  Crystal model applied in the Monte Carlo 
simulation [3] 
4.1.2Simulation Processes 
In the context of simulations, “Monte Carlo” is used as a 
synonym for “randomness”, which determines the 
possibility of whether photons are absorbed, reflected, or 
refracted. 
What I describe here was taken from the reference 
Comparative study of NaI, BGO, LSO, GSO and YSO 
scintillators using Monte Carlo simulations: 
The computer randomly chooses an emitting direction. 
Then one photon is emitted. 
According to            where L denotes the distance 
traveled by the photon in the crystal and D denotes the 
attenuation length of the photon, when P (L) is smaller 
than a random number between [0, 1], the photon is 
absorbed and vice versa. 
The photons that are not absorbed: when a random number 
among [0, 1] is smaller than the reflectivity, the photon is 
reflected. Otherwise, it will be refracted from the crystal. 
When the photon is reflected: If the surface is polished, 
the Fresnel Formula is used to calculate the probability of 
photons being reflected. If the surface is roughened, use 
Lambert's law to calculate the probability of photons 
being reflected. 
When the photon escapes from the crystal (covered with 
high reflectivity reflector), it interacts with the covering 
and if the Rf is greater than a random number among [0, 
1], the photon is reflected back to the crystal. 
Repeat step 3 and step 4 until the photon is detected or 
escape from the system. Then a new photon is emitted 
4.1.3Conditions of different surfaces 
The photon collection efficiency is the initial amounts of 
photons divided by the total amount of exit photons. 
Number 1 to 4 each represents a different surface 
condition of crystal: 
1# All surfaces of the scintillation crystal are polished. 
2# All surfaces of the scintillation crystal are polished and 
covered with high reflective reflector (except the surface 
attached to PMT). 
3# All surfaces of the scintillation crystal are polished 

except the roughened incident plane. 
4# All surfaces of the scintillation crystal are polished 
except the roughened incident plane and covered with 
high reflective reflector (except the surface attached to 
PMT). 
4.1.4Simulation results 
Table 1.  Photon collection efficiency of different types 
of scintillation crystals with different surface conditions 

 
We can conclude that the crystal with all surfaces polished 
except the incident plane roughened and covered with 
high reflectivity reflector will give the best light 
output(See Table. 1.) 
4.1.5Physics Intuition 
From the result above, the reason why 4# leads to the 
highest photon collection efficiency is that the polished 
side surfaces promotes total internal reflection(if the 
refractive index is lower on the other side of the boundary 
and the incident angle is greater than the critical angle, the 
wave cannot pass through and is entirely reflected) of the 
light generated in the crystal and roughened incident plane 
and exit plane make sure that the high energy photon and 
light transmit through the crystal. The role of reflector is 
making sure any visible light will bounce back inside the 
crystal. 
If the incident plane is polish, the light created near 
surface will bounce around in wrong direction that is 
perpendicular to the side surfaces. But if the side surfaces 
are polished, it promotes the probability of photon 
directed towards the photon detector. 
4.2 Materials 
Different materials have different effects on scintillation 
light output. What we want to see in crystals are fast 
response, high light yield, high density, and high atomic 
number. And Excellent gamma-ray sensitivity and energy 
resolution are also important. A material meeting all of 
these criteria does not exist, however. For example, 
NaI(Tl) and CsI(Tl) are characterized by the high light 
yield, but relatively slow response time. In contrast, pure 
CsI crystal exhibits a very fast response but low light 
yields in the room temperature range. But that does not 
mean that no crystal can be utilized in varied application 
areas. For example, Lu2SiO5(Ce) (LSO) is qualified for 
medical imaging because of its unique combination of the 
specified characteristics. 
5. CONCLUSION 
Scintillators played a major role in the development of 
modern physics. 
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Abstract: In December 2019, there were an abrupt 
emergence of a new type of virus called SARS-CoV-2, 
leading to an extensive epidemic across the world. As 
there are no prevention measurements to this new virus, 
developing a vaccine and preventing more people from 
infection is crucial. However, this process has been 
extremely difficult and in this paper, we will evaluate the 
difficulties in developing the vaccine using an example 
from Novavax®, and therefore discussing the possibilities 
of which type of vaccine will be firstly applied to clinical 
use. 
Keywords: SARS-CoV-2; Vaccine; Matrix-M™ 
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1. INTRODUCTION 
The newly emerged virus SARS-CoV-2 is now spreading 
uncontrollably across the world. The virus will infect the 
respiratory system and causing severe lung damages, 
leading to severe pneumonia and RDS. The disease caused 
by this virus (COVID-19, coronavirus infected disease 
2019) has caused a total number of death of more than 3 
million with a total death of more than 960 thousands 
according to the John Hopkins University at September 26 
(https://coronavirus.jhu.edu/map.html). The incubation 
period of this virus could last as long as 7 days which let 
the detection of possible infected person nearly 
unachievable at early stages with normal methods. In 
addition, the early symptoms of COVID-19 contains 
fevering, sneezing and/or gastric symptoms, which is 
similar to common flu, causing many people to be 
unaware or neglected of this newly discovered virus. Such 
ignorance will cause the prevention and controlling 
measurements very hard to implement. 
Despite some countries had put a strict measurement in 
controlling the spreading of epidemic, the global economy 
can’t withstand the consequences of prolonged strict 
quarantine and isolation of international trade. 
Consequently, the world requires a method of controlling 
the virus quickly and permanently, and many countries 
has put a great amount of effort in researching and 
developing the vaccines for trying to control the virus. 
Vaccine is a type of medicine which contains a part or 
entire virus, which must contain exactly the same antigens 
that the pathogens are carrying. When these antigens are 
injected into their body, it would introduce an immune 
response like normal infection which produces antibodies 
and immune cells. [1] Those antibodies produced will bind 
onto the surface of virus, either stopping the virus from 
entering the cell, gathering the virus together for 
monocytes and neutrophils to engulf or destroy their 

structure, causing them unable to spread inside our bodies. 
Those antibodies is called neutralising antibodies.[2] 
Immune response would also creating memory T 
lymphocytes, which would then causing the body to 
"remember" the exact structure and shape of antigens for 
pathogen, making the subsequent immune response 
happening faster and more effective. Therefore, to 
creating a vaccine, we need to first analyse the structure 
of the new virus, finding the possible domain of the 
antibody to bind onto, capsuling it inside a delivering 
particle and then sending it into our body. This process 
could be time-consuming and expensive in which 
numerous groups of scientists from different countries 
across the globe have stared to research. 
Structure and targets on SARS-CoV-2 
SARS-CoV-2 virus is a type of coronavirus which have a 
coat of protein capsule outside of the genetic materials 
(single strand RNA, ssRNA) inside, similar to the SARS-
CoV virus which is discovered in the SARS epidemic in 
2003 and MRES -CoV which is discovered in 2014. The 
coat of SARS-CoV-2 is consist of several proteins called 
spike proteins (S protein), membrane proteins (M protein), 
envelope protein (E protein) and nucleocapsid protein (N 
protein). The entering pathway of the SARS-CoV-2 virus 
into the cell is through the angiotensin-converting enzyme 
2 (ACE2). The S protein on the surface is having two 
subunits which is called S1 and S2 respectively. After 
recognising the ACE2 receptor on human cells, the S 
protein will form a complex which binds onto the targeted 
receptor and induced entering of the virus, making the S 
protein a key point of vaccine targets. The role of S1 and 
S2 subunits is differed after the recognition of ACE2 
receptors. S1 protein have a region on the protein called 
the receptor binding domain, which is for the role of 
binding onto the host cell’s membrane. Where as S2 
proteins are performing the role of integrating the virus 
plasma membrane with the membrane of the host cell 
through the membrane fusion peptide, causing the genetic 
materials to be released into the host cell. Those two 
subunits are both responsible in the entering of virus 
therefore the neutralising antibodies binding onto 
different subunits of S protein could induce a protective 
immune response against the virus individually. 
Nevertheless, the usage of full length S proteins is 
generally avoided as that may induce non-neutralising 
antibodies binding onto virus which could make the 
infection become more serious, also, it could promote the 
pathology for other viruses which holds the similar S 
protein structure structure with SARS-CoV-2. 
It is interesting to know that the pathway of SARS-CoV-
2 virus entering the cell is similar with the that shown in 
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SARS-CoV, indicating that they might have the similar 
sequence of genetic materials and structure of key 
neutralising points, making the work of developing 
vaccine easier. However, the general structure of the S 
protein and genetic sequence is having a significant 
difference from those showing in SARS-CoV, suggesting 
that new types of vaccine should still be developed 
individually. It is worth to know that the key binding 
domain of SARS-CoV-2 S protein has a change in the 
amino acid sequences but the entering process of the cell 
is generally the same, therefore, by developing a vaccine 
targeting that point, the protection induced might be 
effective for both SARS-CoV and SARS-CoV-2, 
probably also protective for further mutations. 
Another potential targeting point which might be useful is 
the nucleocapsid protein (N protein). As the nucleocapsid 
is crucial in virus assembling and replication, using the N 
protein as a potential target should induce effective 
protection against the virus infection cycle. In addition, 
research have shown that inoculating the N protein with 
S1 subunits could create a strong antibody and T cell 
response, suggesting that N proteins is another possible 
protection targets against SARS-CoV-2. However, as the 
N protein is being covered by outer protein layers, this 
target is hard to detect by the immune cells and its 
effectiveness is still under discussion. 
In general, SARS-CoV-2 is not a completely new virus 
and it has many similarities with the virus being 
discovered previously. However, due to the high mutant 
rate of virus RNA and the non-conservative nature of virus 
gene, the developing process of the vaccine is still 
challenging and the vaccine targets should be closely 
examined to prevent non-effective protection. 
2. TYPES OF VACCINES COULD BE DEVELOPED 
Coronaviruses are tend to infect cells on the ways from 
trachea to alveoli, including epithelial cells, macrophages 
and alveolar cells. Those cells are the key factors in 
maintaining the activity of trachea properties and clean the 
airways. With those cells being deactivated by the 
coronaviruses, the trachea will be covered in the mucus 
produced by the goblet cells and the dead bodies of virus-
infected cells, causing the airways to be blocked. With the 
destruction of macrophages in the alveoli, the dead bodies 
of immune cells such as neutrophils will not be removed 
quickly, creating an accumulation in the dead cell bodies, 
which will then form an cluster of pyocyte, blocking the 
airways and preventing gas exchange. The alveolar cells 
are the cells which helps to maintain the tension of alveoli, 
with them being inactivated, the alveoli can’t perform the 
original function, as the pulmonary surfactant being 
destroyed, the gas sharing between different alveolus can’t 
be maintained, creating an insufficient gas exchange. 
Therefore blocking the SARS-CoV-2 from entering the 
cell will be in the first priority of inducing the protection 
against COVID-19. 
To induce an effective protection against the newly 
emerged virus, the different parts of the virus could be 
delivered into receivers’ body using a vaccine. Some 
examples are killed or attenuated vaccine, subunit vaccine, 
DNA vaccine and mRNA vaccines. 

The killed or attenuated vaccine are the most traditional 
and convenient to be made, by delivering an entire virus 
into receivers’ body, it seemed likely that it could induce 
high tilter of neutralising antibodies. However, sending an 
entire virus without selecting could be dangerous and 
rather not effective. As the virus has many antibody 
binding points, a lot of them are not neutralising, meaning 
that when antibody binding onto them, the previously 
mentioned neutralising activity will not happen. The virus 
will use the antibody for entering the immune cells such 
as macrophages rather than being stopped from 
transmission intracellularly. Therefore, the whole virus 
vaccine are not highly recommended nowadays as 
advanced technologies allows us to make more specific 
vaccines containing only parts of the virus instead of 
vaccinating unselectively. 
A brand new method have recently been introduced which 
are DNA and mRNA vaccines. With the development of 
genetic editing methods, we are now able to introduce the 
segments of the virus that would lead to immune response 
into our body selectively and triggering the cell for 
immune response. During an infection, when the viruses 
enters the cell, the host cell will extract a fragments from 
the virus genome and edit it into antigens or major 
histocompatibility complexes (MHC). Which would then 
been presented to effector cells such as B lymphocyte and 
T lymphocytes, causing an immune response. When 
repeating it with genome integrated in plasmid, a similar 
effect could be achieved and same neutralising antibodies 
could be produced. Those specific and selected antibodies 
could then causing an effective response to virus infection. 
However, due to the newness of this technology, there are 
no in-use commercial DNA and mRNA vaccines. With an 
elimination of regulating concerns about DNA vaccines, 
there are still concerns about the more manufacturable 
mRNA vaccines. There are some known pathways of 
inflammation lead by mRNA which may lead to extensive 
inflammatory responses such as the pattern recognition 
receptors, causing the safety of mRNA vaccine remain 
questionable. Nevertheless, there are still huge amount of 
research going on regarding the safety and effectiveness 
of mRNA vaccines and the prospect of this new 
technology is still promising. 
The dominating vaccine developing now is the subunit 
vaccine. Being a product of gene editing and protein 
engineering, this types of vaccine will be rather cheap and 
effective compared to DNA and attenuated vaccines. 
These vaccines are sending the segments of virus protein 
coats into the body of receivers by which those segmented 
proteins could produce a high tilter of neutralising 
antibodies and trigger effective immune responses. The 
small protein particles been sent into body could help 
simulating the infection process and causing the immune 
response to recognise the epitopes of infecting virus, 
creating neutralising antibodies as well as causing 
memory lymphocytes to be produced. Those proteins will 
be produced biologically inside living cells, such as the 
mammalian cells, yeast or insect cells. Those cells are tend 
to have complete protein manufacturing facilities which 
would creating more complex proteins (such as 
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glycoproteins) with a higher rate. Nevertheless, the virus 
protein being produced artificially is too specific and 
purified to induce a  successful protection, therefore, it is 
then need an adjuvant to help the response of immune 
systems. The most common adjuvants are the Alum 
adjuvants and the Freund’s adjuvants. 
3. ADJUVANTS 
Adjuvants are the chemicals added to the vaccine helping 
to increase the immune response when injecting an 
antigen into body. The adjuvants could be classified to 
several types. Some of the adjuvants are the chemicals that 
could help to stabilise the presence of antigens by zither 
engulfing it or emulsify it in order to prolong the antigen 
exposure. As the injected protein is so purified, it is hard 
for it to stay a long time and wait for the immune cells to 
discover it. Therefore, the adjuvants will either make the 
time duration of antigen presenting longer or will make 
engulf it and deliver the antigen to the lymphocytes. For 
example, the Alum adjuvant will have the ability to help 
the immune cells recruiting to the site of injection and 
deliver it to the lymph node. However, it doesn’t have the 
ability of recruiting the antigen to the lymph nodes. Others, 
such as the cholesterol-made adjuvants will help to present 
the antigens to T lymphocytes which would also help to 
drain the lymph node. The immune cells will then move 
to lymph nodes for activating the B lymphocytes and the 
DC cells. 
4. IMPEDIMENTS IN DEVELOPING VACCINE 
Abrupt changes in the receptor binding domain 
The genetic material in SARS-CoV-2 is consisting of 
single strand RNA which is having a higher mutational 
rate than the common DNA materials in mammals and 
other microorganisms. As during the gene replication, the 
error rate of intrinsic RNA replication protein is much 
higher than the replication complexes in normal DNA 
replication. Due to the fact that viruses are having a 
simpler form of organelles, which only carries the 
essential enzyme for RNA replication, there are no error-
correcting system for the random mis-pairing happened 
across the replication process. Therefore, the replication is 
error-prone and unable to correct the wrong pairs in the 
new RNA being formed. Those random mutations are 
happening all across the virus genetic sequences including 
the S proteins. That changes in the S protein could lead to 
conformational changes, consequently reducing the 
antibody binding percentages and prevent the antibody 
from functioning properly. 
In addition to random changes happened to RNA strands 
internally, there are also high recombination ability shown 
in viruses, meaning that the gene sequence in the virus 
RNA could perform genetic recombination with other 
viruses infecting the same cell, mixing the genes together 
and creating a brand new forms of genetic sequence. 
Those changes in the original gene sequence could also 
cause the changes in antibody binding site (which is the S 
protein structure) and causing the disease being hard to 
control using the antibodies elicited from vaccination. 
during the mixed infection of two or more viruses. 
Nevertheless, either mutation and recombination has been 
found that they do not tend to have an effect on the 

changes of shapes of the antibody binding site, therefore, 
those key locations that an neutralising antibody is binding 
to could be conserved during an infection, causing the 
vaccine still be useful in facing real viruses. 
5. HIGH EPIDEMIC POTENTIAL 
The binding effect of SARS-CoV-2 will sometimes been 
strengthen. With changes of the structure on the S proteins 
of SARS-CoV-2, it is having a larger possibility of 
binding with the ACE2 receptor on the cell surface 
membrane, creating a much stronger infection cycle. 
Those increase in the ACE2 binding activities are found 
with all of the cells across the lung, including the 
macrophages, the epithelial cells and the alveolus cells. 
Those modified S proteins could also change the antibody 
binding activities with the target viruses. As the 
recognition is now being stronger and entry is easier, more 
antibody is needed in neutralising the viruses, which 
would cause the virus to escape from the current immune 
measurements that the patients is giving, causing treating 
the disease being more difficult. With an easier entry into 
the cells, the virus is now more prone in causing the acute 
respiratory distress symptom (ARDS) which is highly 
deadly and is mainly the cause of death in the infection of 
SARS-CoV-2. 
When introducing the vaccine and activation of immune 
cells, the induction of different types of T helper 
lymphocytes also needed to be taken into account. T 
helper cells have been classified into Th-1 and Th-2 types, 
each of them are having a different pattern in the immune 
response. Th-1 cells is known to have an ability of 
eliciting the late inflammatory responses, by producing 
tumor necrosis factor (TNF) and IFN-𝛾𝛾, it could help the 
leukocyte gathering around the place where the infection 
is happening, recognising the antigens that the viruses is 
presenting and cause immune responses. Nonetheless, for 
the Th-2 type of lymphocytes, the pathways is completely 
different. It could introduce the acute inflammatory 
responses by producing the IL series of cytokines.  The 
acute inflammatory response is happening fast and 
unpredictable, which will mainly widen the lumen of the 
blood vessels, causing more fluids to enter the alveoli and 
reduce the gas exchange rate. In addition, the hyper 
inflammatory response which sometimes lead by Th-2 
will cause excess of cytokines released and gather 
unnecessary amounts of immune cells, blocking the 
normal activities which sometimes will be fatal as the 
pathway of exchanging gas is being blocked. Therefore, 
when designing vaccines, Th-2 immune responses will 
better be avoided. 
6. ANTIBODY DEPENDENT ENHANCEMENT 
(ADE) 
The antibody is designed to induce the protection against 
the viruses. Nevertheless, some of the antibodies could 
accelerate the entering of virus when it is bonded with 
them. That effect is known as antibody dependent 
enhancement (ADE) effects. ADE is usually induced by 
the non-neutralising antibodies binding onto the virus, 
those antibodies has been a target for the Fc𝛾𝛾 receptors on 
the immune cells, specifically the macrophages. ADE 
could happen in various of ways, such as selecting an 
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inappropriate targets for vaccine, using a wrong adjuvants 
or injecting a wrong vaccine for a virus, which will all 
finally help the virus to bind with the Fc𝛾𝛾 receptor on the 
immune cells. Notably, the infection of cells through ADE 
do not need an ACE2 receptor but require a Fc𝛾𝛾 receptors 
for combination, which would cause the virus infection 
cycle be extended and widened. Despite that those 
infection into the immune cells will not kill them, as well 
as the virus replication in those cells are often incomplete 
and produced viruses are often inactivated, those infection 
could change the pathway of immunity. With an entry into 
those immune cells producing cytokines, viruses could 
successfully inhibit the activities of inflammatory 
regulation and causing more inflammatory responses 
happening inside the tissues. Which those reactions could 
be uncontrollable and destroy the original tissue function, 
causing the original anti-virus responses been disrupted or 
even stopped. 
7. NOVAVAX® NVX-COV2373 VACCINE 
7.1 Production 
Novavax® NVX-CoV2373 vaccine is a subunit vaccine 
using the S1 subunits in the S proteins as a main targets 
for immune responses. The vaccine is being made by the 
baculovirus expressing system in the Sf9 cells which is 
made using the tissue from Spodoptera frugiperda. Sf9 
cells has been made to adapt in order to make the 
humanised proteins which is highly glycosylased proteins. 
The cell is then being modified genetically to add more 
features for expressing a product that mammalian cell 
could recognise. The usage of this insect production 
system could help to produce a large amount of proteins 
both fast and high quality. The baculovirus will be 
previously modified, containing the exact gene sequence 
of the S1 domain of the S protein. Then, the virus infecting 
the insect cell will integrate the modified gene into the 
original plasmid of insect cells. With the translation 
promoter that the virus is carrying, the insect cell will 
immediately start translating followed by modifying the 
protein products. The final production of Sf9 cell 
expressing system will be delivered to human body as an 
act of vaccine. The bacterially produced protein is clean 
and very pure, therefore the designed effect of the subunit 
vaccine could be achieved. 
7.2 Adjuvants 
The vaccine can’t be on its own, due to the lacking of full 
structural features of the virus, it is hard for the immune 
system to detect the protein parts being delivered into our 
body. Therefore, an adjuvants is needed for recruiting the 
immune cells together and detect the designed antigens. 
The adjuvants that is used in Novavax® vaccine is 
Matrix™-M adjuvants. Matrix™-M adjuvants is the 
product of ISCOM (immune-stimulating complexes), 
those complexes are made from cholesterols and lipids 
which is used as an effective measures for the presence of 
antigens. However, for Matrix™-M adjuvants, it shows a 
strong ability in calling the cells to the lymph nodes. 
According to Bengtsson et al., the usage of Matrix™-M 
adjuvants induced an huge increase in both the T 
lymphocyte, B lymphocyte and NK cells in lymph nodes, 
indicating that this adjuvants are causing the travelling 

immune cells to localise and recognise the antigens that is 
being provided. In addition, there are also an increase in 
the number of dendritic cells which is responsible for 
presenting the antigens, indicating that this adjuvant is 
increasing the virus neutralisation and immune response 
by strengthen the ability of antigen recognition rather than 
other adjuvants such as Alum which only increase the 
production of antibodies. Those more potent increase in 
the antigen presenting cells will cause the immunologic 
memory being more long-lasting and potent, consequently 
strengthen the protection after the vaccine is given. 
7.3 Results in trail 
The Novavax® NVX-CoV 2373 vaccine has already done 
a numerous testing on mice, baboons and  human phase 
one trails. With the results in mice, a high concentration 
of Th-1 dominant T helper lymphocytes and other antigen 
presenting cells had been detected. In addition, after the 
addition of Matrix™-M adjuvants, the concentration of 
antibodies had shown a huge amount of increase, 
indicating the effectiveness of the adjuvants and the 
correctness of selecting the subunits for antibody binding. 
Nevertheless, the vaccine is still insufficient for just one 
dose been given. The testing team suggests that at least 
two doses should be given within 6 months to elicit an 
effective protection from virus infection. Despite the 
problems in dosage, those testing shows a positive 
perspective in future development for the vaccine as there 
are not any signs of distorted immune responses or the 
irresponsiveness of the adjuvants shown. The high 
introduction of immune cells shows that the vaccine could 
provide long-term protection against the virus infection. 
As a study of convalescents in the SARS epidemic shown, 
the antibody is barely detectable after 6 years of the SARS 
infection but the T helper cell is still active, suggesting 
that the main protection against the long-term infection 
should be from cells. With a suggestion that the SARS-
CoV-2 may survive in human society for a long time, 
giving patients the high concentration of lymphocytes will 
always be beneficial. Novavax® company is designed to 
have this vaccines been introduced to children and elder 
people first as they are by far the most susceptible groups 
in the epidemic. 
7.4 Prospects 
Nowadays, there are numerous of vaccines is developing, 
with a variety of types that they ate belonging to. However, 
despite a lot of vaccines has been developing, it is hard to 
say that the spread of COVID-19 will be stopped 
immediately. As a lot of people are going to be vaccinated 
as soon as the vaccine is been induced, there are also a 
majority of people who can’t get access to or afford 
vaccines. Therefore, despite some people would have 
been protected from COVID, there are also an extensive 
number of people who are still exposed to the danger of 
getting infected. In addition, a lot of people are still against 
taking a vaccine. With a combination of that two 
influences, the tempt to eliminate SARS-CoV-2 from 
earth will be too idealised. Undeniably, developing a 
vaccine could definitely help the global economy to get 
back on track and reduce the COVID-19 confirm cases to 
a low number, but that still takes times to achieve that as 
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the transports of vaccines and let people accept this new 
drug still takes time, but finally, our life will become 
normal with the help of vaccines. 
8. CONCLUSION 
This paper assesses the ways and possible difficulties in 
developing a vaccine. With the advance in technologies, it 
is believable that those difficult will be overcame and 
eventually creating a safe and effective vaccine for all of 
us to use. 
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Abstract: Depressed moods are very common among 
people and are essential to mood disorders. There are 
many effective strategies to reduce depressed moods. 
Many treatments like cognitive-behavioral therapy and 
interpersonal therapy has been proved to be helpful for 
decreasing depressed moods. Some treatment however, 
are not supported by enough scientific evidence to be 
effective in treating depression, like psychodynamic 
therapy and acupuncture. 
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1. INTRODUCTION 
Living in an intricate society nowadays, people are prone 
to depressed moods-they are caused by both frivolous 
events that happened in daily life and dramatic traumas. 
Understanding how to manage depressed moods is very 
important. If people fail to control their depressed moods 
and let the depressed moods be exacerbated, the depressed 
moods may deteriorate into mood disorders. Also, in order 
to treat the mood disorders, psychologists need to focus on 
ameliorate patients’ depressed moods. Mood disorders 
generally include unipolar depressive disorder, bipolar 
mood disorders, and seasonal affective disorder. All of 
them have a depressive episode, which is defined as the 
period that the patient is markedly depressed and loses 
interest in previous pleasant activities for at least 2 weeks 
[1]. 
Moods disorders are very common in US. According to 
National Institution of Mental Health(NIH), the lifetime 
prevalence for mood disorders is approximately 21.4% 
among U.S. adult. Nevertheless, major depressive 
disorder is the leading cause of disability for people aged 
from 15 to 44.3 in US. Depression and bipolar disorder are 
also common from the worldwide view. According to 
Hannah, there are approximately 264 million people have 
depression and approximately 46 million people have 
bipolar disorder around the wold in 2017. 
Thus, organizing and analyzing the strategies proposed in 
scientific studies about improving depressed moods is 
needed. Some treatments have been proved to be effective 
for decreasing the depressed moods. This article will 
going to list and analyze the effectiveness of these 
treatments. 
2. THERAPY 
2.1 Cognitive Therapy and Cognitive-behavioral 
Therapy 
Cognitive therapy focus on changing the irrational 

thoughts and believes that patients with depression moods 
have. This therapy has been used in treating depression for 
a long time. Cognitive therapy has long been proved as 
effective for treating depression. Recent studies continue 
to prove that Cognitive therapy is effective. A meta 
analysis about recent studies on the effectiveness of 
cognitive therapy shows that high quality studies about 
cognitive therapy still shows that it is effective on major 
depression disorder. Mindfulness-based cognitive 
therapy(MBCT) are discussed during recent years. It has 
been shown that using MBCT and treatment-as-
usual(TAU) have a better outcome on reducing depressive 
symptoms than only using TAU. Also, using MBCT and 
TAU have positive influences on patients with chronic, 
treatment-resistant depressed patients. 
Cognitive therapy is also effective even after recovery 
from depression. One study on preventive cognitive 
therapy(PCT) and antidepressants shows that even after 
the patients used antidepressants to reduce the depression 
symptoms, adding PCT with antidepressants is still more 
effective than using antidepressants alone during the 
recovery period. 
Cognitive-behavioral therapy(CBT) combine the 
strategies in cognitive therapy and behavioral therapy. 
Many research proved that CBT is effective to treat 
depression among patients with divers situations and 
cultural backgrounds. For example, in a study focus on 
orthodox Jews, it shows that CBT is effective for them. 
Also, this study finds out that there is no significant 
differences between the effectiveness of CBT on 
depression for orthodox Jews and people from other 
culture. CBT is also effective for treating depression when 
patients have other illness. There are studies that have 
been down on some specific group of people who have 
other illness other than depression and using the cognitive 
treatment-like patients with cardiovascular disease and 
inflammatory bowel disease. They all proved that CBT is 
a effective treatment for depression. A new type of CBT, 
Internet-based CBT, is also proved to be effective in 
treating depression when guided by doctors. 
Like cognitive therapy, CBT is also useful in treating 
patients who already use the antidepressants and are going 
to decline the use of antidepressants. A study down by 
John shows that among young people who are declining 
the use of antidepressants, CBT have cost-effective and is 
better than TUA overtime. 
However, CBT need to be used under doctor’s 
management in order to be effective. This is because self-
management CBT is not always effective for depression 
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and it might even aggravate the depression. One study on 
pregnant women shoes that self-care CBT do not help to 
ameliorate their depression, it even improve the 
depression. So patients should be very careful when using 
CBT. If they use it in a wrong way without doctor’s 
advices, they might have more serious depression. 
Both cognitive therapy and CBT are two of the most 
recommended therapy for depression and are more 
effective than other therapies like psychodynamic therapy. 
They have very little side-effect, very strong positive 
influences on depressed moods, and very long-time 
influence on patients. These two therapies need to be 
consider more by psychologists when treating depression. 
2.2 Behavioral Therapy 
Behavioral therapy focus on behavioral interventions for 
patients with depression. It also has a long history in 
treating depression like cognitive therapy and the 
effectiveness are almost the same as cognitive therapy. 
Behavioral therapies in today’s treatments are usually 
combined with cognitive therapies and are called CBT. A 
research comparing the effectiveness of behavioral 
interventions and face to face CBT shows that behavioral 
interventions(BITs) are useful in treating children and 
adolescents with depression. Also, the effectiveness of 
BITs is almost the same as the effectiveness of face to face 
CBT. Another study down on the effectiveness of 
behavioral activation also proved that behavioral 
activation treatment for depression is effective in treating 
depression in two universities in Mexico and can be used 
in more universities. Since these two studies have been 
down in very recent year, Behavioral therapy is still a very 
effective treatment for depression even from today’s 
perspective. 
2.3 Psychodynamic Therapy 
There are some limited research on the effectiveness of 
psychodynamic therapy for treating depression. Most 
studies on psychodynamic therapy have very narrow 
condition. For example, a study shows that 
psychodynamic therapy is as effective as cognitive 
therapy only down in a community mental health setting. 
Another study that shows psychodynamic therapy as 
effective to depression is not for all psychodynamic 
therapy and for all types of depression. It only research on 
intensive short-term dynamic psychotherapy and 
treatment resistant depression. More scientific evidences 
on the effectiveness of dynamic psychotherapy for 
depression are needed to fully proved that dynamic 
psychotherapy is useful in reducing depression. 
Psychodynamic therapy is not recommended when there 
are better therapy to use. When patients with depression 
can get therapies like CBT, it is better to use CBT than to 
use psychodynamic therapy. 
2.4 Interpersonal Therapy 
Interpersonal therapy focus more on patients’ 
relationships with other and it is effective in treating 
depression. One study down by Pim suggests that 
interpersonal therapy is effective in dealing with acute 
depression and might also be effective in treating other 
type of depression. Further study down by Lotte shows 
that interpersonal therapy is also useful in treating long-

term depression and might have prophylactic effect. In 
another study down by Lotte also mentions that both 
interpersonal therapy and cognitive therapy can improve 
the depressed symptoms but interpersonal therapy cause a 
faster change in interpersonal functioning. 
As the studies find out, Interpersonal therapy is a great 
choice when patients have a strong desire to change their 
relationship with others and put this as the primary goal. 
2.5 Brain stimulation 
Brain stimulation treatment for depression usually include 
Transcranial direct current stimulation (tDCS), Repetitive 
transcranial magnetic stimulation (rTMS), 
Electroconvulsive therapy (ECT). 
TDCS is an effective treatment for depression, but most 
studies are related to bipolar disease and anxiety disease. 
One research down by Lais proposes that tDCS have some 
effect in improving depression, but more sham-controlled 
clinical trials are needed. A study down by Fariba proved 
that tDCS is a effective treatment for depression caused 
by generalized disorder. tDCS can also be used to treat 
bipolar depression because compare to sam, it can help to 
improve the depression better while also not increase 
manic episodes. 
RTMS is also useful for treating depression especially for 
adolescents. According to a literature review down by 
Shawn, there is enough research shows that rTMS is safe 
and effective treatment for depression. Two other studies 
shows that rTMS is effective to treat depression among 
adolescents. Also, they found out that rTMS might be 
more useful to treat adolescents with depression than 
adults with depression, but more studies are needed to 
prove this idea. 
ECT has been said to have no better effect for treating 
depression than placebo in a systematic review down in 
2017. However, a more recent study down in 2018 shows 
that it is effective for treating major depressive disorder 
and treatment-resistant depression. In another finding 
down in 2018, ECT is also been proved to be effective in 
treating treatment-refractory bipolar disorder in 
depressive episode. 
In conclusion, tDCS is a choice for treating bipolar disease, 
RTMS is a choice for treating depression, and ECT is a 
choice for treating treatment-resistant depression and 
treatment-refractory bipolar disorder. 
2.6 Light Therapy 
Many recent studies on the effectiveness of the light 
therapy on depression are associated with bright light and 
bipolar disease. A study down in 2018 by Lisa shows that 
light therapy is a cheap and effective therapy to reduce 
depression in college students. Two other studies shows 
that bright light therapy is safe and effective as an add-on 
treatment for bipolar disorder. Also, according to the 
sensitivity analysis, bright light therapy is useful in 
treating depressive state for bipolar disease. But more 
studies are still needed to really confirm these ideas. 
2.7 Acupuncture 
Acupuncture is an effective therapy in treating major 
depressive disorder. It is also effective in treating post-
stroke depression. Most recent studies for the 
effectiveness of acupuncture is about postpartum 
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depression and depression with chronic pain. Although 
studies shows that acupuncture seams to be effective for 
postpartum depression, there are limitations for these 
studies and need further confirmations. The effectiveness 
of acupuncture in treating depression with chronic pain 
also are uncertain and need further research. 
3. CONCLUSION 
For therapy, cognitive therapy, behavioral therapy, CBT, 
interpersonal therapy, tDCS, rTMS, ECT, and light 
therapy are shown to be effective therapy for depression. 
The effectiveness of psychodynamic therapy and 
acupuncture need more research and demonstrations. 
The best therapy for depression are CBT and CT. 
Compare to behavioral therapy, CBT and CT are more 
effective to treat depression and have a longer effect. 

Compare to interpersonal therapy, CBT and CT are more 
direct to treat depression since interpersonal therapy focus 
more on interpersonal function rather than direct 
depression moods. Compare to TDCS, CBT and CT are 
more effective for major depression alone while TDCS 
works more for bipolar disease. Compare to ECT, CBT 
and CT are useful for normal depression while ECT are 
more useful for treatment-resistant depression. However, 
these conclusion might be changed if further studies about 
other therapies have been done in the future. 
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1. INTRODUCTION 
A usual morning for Wu starts in the crush of subway 
crowds. Reaching his workplace in downtown Guangzhou, 
Wu starts his work. First he checks the long pile up of 
updates to be done: his boss' latest work requirements and-
-most importantly--how the game is working after the new 
adjustments he made. Soon he's buried in crunching the 
numbers and algorithms he hopes will make his new game 
soar.  Wu works at one of the China’s largest internet 
companies-Net Ease. His job: game data designer. 
2. PERSONAL COMMENTS OF GAME 
DESIGNERS 
“When most people think about game development they 
think of the programming and the art", says Wu, "but 
actually, my part also plays a major role.” 
As a member of their game design and maintenance team, 
Wu's job is to set the proper level of abilities, in numbers, 
for each character in the game. How strong should the 
player be, how hard are the enemies the player is facing, 
and how much reward should each player get by 
completing the game’s goal? It is “useless” details like 
these that Wu considers and designs into the game in order 
to give players a better experience. 
“It’s a more...creative job then most realize.” Wu 
shrugged his shoulders and continued, “But you should 
know, this is also part of game design.” 
Wu’s job is not only crucial to the player, but also to the 
company. He is currently running the game “Onmyoji”, a 
unique card-based strategic game based on ancient 
Japanese tales. In the game, the player is asked to take 
control of different characters, and by wisely using them, 
defeat series of monsters and achieve the game goal. 
“Onmyoji” is so successful that it keeps the record of over 
1 million total players and generates over 370 million 
yuan in cash flow per month, making it one of the top 
sources of income for the game department of Net Ease. 
And Wu ensures the active player number and income 
stays sky high by correctly designing each character and 
including the enemies. And all of this requires him to do a 
lot of complex mathematics. 
“You give one set of the data to the characters, send them 
to the testers, run them, see how are the effects working? 
If not so good, you calculate and try the second set of data, 
and repeat the same process again and again until the 
testers and your boss agreed to update them to the game.” 
Wu continued, “There’s hardly a chance to fail after the 
final result is published, it would be fatal if the players 

found it uncomfortable to play the things you designed. 
That would mean a painful loss in numbers and money.” 
Its not hard to imagine the heavy burden placed on Wu to 
keep both his bosses above him, and the players satisfied. 
“It’s very common for me to stay in the work place till 
mid-night, ” said Wu, ” During certain seasons, we have 
to work 6 days a week just to keep the game running.” 
To finish his job, Wu first needs to first experience the 
game himself: how it is in the original order the upper 
stream designers finished it. If the character is too strong, 
he weakens the character by cutting down some of its data 
such as defense points or attack points. Or, on the other 
hand, he strengthens the enemies by increasing the same 
data points. 
“Balance is only one consideration, ” added Wu, “What’s 
more important is the emotions.. or the atmosphere you 
want to convey during the playing process. For example, 
in FPS (First Person Shooter) games, there are certain 
circumstances that the game needs to...create a feeling of 
tension. My job is to limit the amount of their ammo so 
that they get more involved in the moment, as they 
encounter dramatic situations during the game.” 
“Generally, every detail is put there with a purpose, and 
this is where being a designer is so different than being an 
ordinary player.” 
Wu started his career as an obsessed young player, just 
like most of the game designers did. “Everything is about 
the interest at the beginning..you know, your interest on 
things keeps you focused on it, ” recalled Wu, ”My high 
school life didn't have much social contact... it was much 
more about playing Command &Conquer.” 
Rather than drowning in the pool of classmate 
relationships, Wu spent most of his time in front of his 
laptop, playing and learning about video games. 
“I’m not that kind of person who talks a lot and makes 
bunch of friends...it just stresses me out.”, Wu explained, 
“So when it came time for me to choose a career, I decided 
I’m going to take the game designer job. Both because of 
my interests and it requires very little communication to 
do my job. 
When WU was a small child the Chinese Gaming Industry 
was only just taking off. In that short time it has exploded 
into the world's biggest center for video gaming. 
According to the Chinese gaming industry report 2020, 
there are over 6.6 hundred million[1] game players in 
China, creating more than 1201.4 hundred million yuan 
revenue for the entire industry while still showing a rapid 
increasing trend. To follow up such an enormous market, 
Chinese game producers are also manufacturing game 
works in an astonishing speed: In the top 100 most 
welcomed game, Net Ease took the second place with 15 
games listed, falling into place just behind China’s lead 
gaming company Tencent. Within these 15 games, you 
find listed Wu’s specialty: Onmyoji. 
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The thriving industry created over 30 million jobs, 
attracting University graduates all over China. As one of 
those who joined the trend, Wu was hired 5 years ago, 
after earning his Graduate Degree in Information Science 
at Sun Yat-Sen University. 
Before working at Net Ease, Wu had worked his way 
through several gaming companies. In each one he says he 
tried out new things while learning about game 
development. His first job in gaming was very different 
from his current one: game management. 
3. DEVELOPING NEW GAMES 
“In one word, it's the people who keep the game running, 
especially for online video games, ” said Wu, “every day, 
you check out how’s the game running, working with 
maintenance, and analyzing customer comments.”  As 
someone who prefers game design to dealing with people, 
management and dealing with customer comments was 
not a good fit for Wu.  He remembers thinking, “This 
isn’t what I signed up for." 
Not long after that, Wu quit and job-hopped into another 
company. Rather than running an existing game, this time 
Wu tried to develop a completely new one. But in the end, 
it wasn’t successful. 
“I was too optimistic about that program...The game 
industry here in China is very different then in the US or 
western countries. China doesn’t have the technological 
base to develop those Triple-As (Triple A means a 
masterpiece in the Gaming world). The workshops need a 
strong flow of income just to keep the game running and 
up to date. So in China, that led to a playing mode of pay-
to-win, ” Wu explained, “And Guangzhou is..kind of a 
production center for what are low-quality internet page 
games. These are only made to get their investments 
back...Unfortunately my programme is one of those that 
didn’t made it.” 
However, Wu didn’t give up his dreams yet.  Even while 
he is working for Net Ease, he is planning his next step. 
Over the years, Wu has collected a wide range of game 
development techniques and industry rules. He intends to 
use them one day to make his own independent games. 
“It’s the dream of every designer.” Wu laughed, “Nobody 
wants to be only working for a boss, right?” 

Though still having a long way to go, Wu has begun 
forming clear ideas of the kind of original new game he 
hopes to create. 
“You see, modern games encourage people to sit behind 
screens, resulting in people who lack simple face-to-face 
communication--just like I used to be.” Wu continues, ” 
So my idea is to start from a board game, this helps to 
reconstruct the emotional connection most gamers have 
forgotten." 
"As for video games, I’m more interested than ever in 
card/strategic games, such as Yu-Gi-Oh. They run at a 
more steady pace then most popular games now, but they 
require more thinking.” 
Wu hopes that his dreams of creating a unique kind of 
game will come true within the next 10 years. “I want to 
develop a game that my families and friends will be proud 
of.” But he also added:” One of the most important skills 
I learned from my job here is being critical and less 
emotional. So I am patient, and plan to do this this step by 
step.” 
During his free time, Wu is also a welcomed contributor 
to a public forum, as an expert in game design. Writing 
these technological articles, answering player questions, 
Wu feels is time well spent: “In the Chinese game industry, 
the methodology of game developing is locked within 
companies. There is no sharing and no discussing. That 
makes for a blind box not just for regular players but also 
game developers.”He added, “Writing and sharing my 
knowledge about games to public foums helps the players 
understand more about the industry, and also helps open a 
freer exchange of knowledge for discussions between 
peers.” 
4. CONCLUSION 
His most frequent written reminder to players is “Gaming 
isn’t everything, outside the game, there is still life.” 
 
REFERENCES 
[1] China Game Industry Research Institute. China Audio 
and Video Games Committee. Chinese Game Industry 
Report, no.05, pp.141-148, 2020. 
 

 
 
  



International Journal of Computational and Engineering Vol.6 No.2 2021  175 

ACADEMIC PUBLISHING HOUSE 

From Tragedy To A Dream The Couple Who 
Started The You Yi Can Restaurant 

 
Zhongli Yuan 
Shanghai University of Electric Power, Shanghai, China 
 
Abstract: This paper tells the story of the couple and the 
hardship of running a fast food restaurant. This restaurant 
opened in 2004. After years of diligence and excellence, 
the restaurant was expanded and became famous. Despite 
some rumors and COVID-19 epidemic, they react it in a 
clam and keep the restaurant running well. The couple is 
proud of You Yi Can and hopes the restaurant develops 
better and becomes the landmark in Chongming. 
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1. INTRODUCTION 
You Yi Can, a Chinese fast food restaurant located in 
Chongming, Shanghai, is famous for delicious food and 
low price. Behind the flourishing business is a painstaking 
process of starting business by a couple: Huang Aibao and 
Yuan Xiaohua. 
2. FROM TRAGEDY TO A DREAM: THE COUPLE 
WHO STARTED THE YOU YI CAN RESTAURANT 
Chengqiao is a small bustling town on the island of 
Chongming, Shanghai. The sun rises quickly across the 
flat green fields and its many shops. The sounds of 
thousands of birds gives way to the sounds of people 
starting starting up their cars for the work day. And on the 
way to work, there is one place that hundreds will stop, as 
though it is a requirement. 
When it is time for breakfast, long queues wrap around the 
entrance to the fast food restaurant called You Yi Can. The 
owner greets the customers as he packs the breakfast 
customers need. Almost everyone in the town knows 
about this place. It's a landmark in all of Chongming. If 
someone is too busy with work and dinner is not available, 
this fast food restaurant is the spot to go. The restaurant is 
famous for its delicious food and low price. For the 
owners, getting to this level of success has been a difficult 
but rewarding journey. 
A lively couple runs this fast food restaurant. Huang 
Aibao used to be a refrigerator factory worker, and his 
wife Yuan Xiaohua a housewife. However, Huang's 
factory closed 16 years ago, and it cut off their income. In 
order to pull out of this bad situation, they had an idea. 
What if they made their own local restaurant? Could they 
do it? In February of 2004 they chose a 150 square meter 
store in the town. They struggled to find the money. At the 
end of March, they opened their new dream: they called it 
You Yi Can. It was the area's first and only fast food 
restaurant with Chongming characteristics. At first, 
because they had just started, they only made breakfast 
and hired a master chef to make steamed buns and noodles 
by hand. Gradually Huang and Yuan were able to learn 
how to do it themselves. 
When they first opened, they did not hire waiters. Because 

they could not afford waiters. They did it all themselves. 
Each morning Huang Aibao had to get up at 3:30 a.m. to 
buy fresh ingredients. He and Yuan cleaned every inch of 
it on their own, morning and night, so it would be be 
perfect on hygiene inspections. When they first started 
doing business, they did everything by themselves. So 
they hadalmost no time to relax themselves. They worked 
morning until night 7 days a week for 5 months before 
they were ready, doing all they could to make their dream 
a reality. “In fact, at first it was very hard, very tiring for 
us, " Huang explained, ”but we also feel happy seeing the 
restaurant become a reality. I enjoyhardship when it's on 
the road of the success.” 
Back when they started in 2004, there were not many fast 
food restaurants in the town, so the businessslowly but 
surely got better and better. It's then the couple thought, 
why just breakfast?, We should use the noon and evening 
times too. The location as a lunch spot turned out to be 
great, with factories and securities companies all around, 
there were plenty of customers for a genuine Chongming 
style fast foodlunch. And in the evenings, those people 
liked their lunches so much, they started to go there for 
take-out dinners[1]. Because of their specialization in 
Chongming style food, and by keeping prices low, 
business took off. By 2008, in less than 4 years, they had 
doubled the size of their dream restaurant. In 2016, they 
startedanew branch in town.You Yi Can gradually become 
a well known brand in town. 
You Yi Can has now been open forsince 2004 “20 years” 
later and Mr. Huang says that its many frequent visitors 
are more like old friends. "Running this restaurant has 
helped me make a lot of good friends, " says Mr. Huang, 
"and that is a beautiful thing to have that support and 
understanding with others." 
Although Yuan Xiaohua says she is now very exhausted 
every day, despite that, she feels very happy. Watching 
their fast food restaurant business grow more and more 
popular, their self-confidence has also increased. She likes 
to communicate with others, which she thinksalso helps 
her understand the world. 
It is now 20 years since he began the restaurant. But every 
day, Huang Aibao, still gets up at 03:30 a.m. to buy fresh 
ingredients. At 7he goes to the restaurant to oversee the 
opening, and gets ready for theday's workload. Mr. Zhao, 
a regular customer says they can't figure out why he still 
insists on doing so much himself, or why he gets up so 
early. Their business is getting better and better.Ever since 
Huang Aibao began he has resisted finding someone help 
him buy ingredients. After all, getting up early every day 
is very tiring. But the couple says that it is one thing to 
open a shop, it is another thing entirely to keep the 
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restaurant going forever. Their personal efforts, their hard 
work, they believe, is the best way to ensure high quality 
and to keep their customers satisfied and coming back for 
more. 
For many years Huang and Yuan say things went very 
smoothly, without any troubles, and the whole community 
was thankful to them. But then in 2018 somerumors about 
them appeared online. The report said You Yi Can uses 
gutter oil. Mr. Huang says some people did it out of 
jealousy in order to ruin the reputation of the restaurant. 
It began badly but then it spread quickly on the the 
internetso You Yi Can suffered a great blow. Many, many 
customers stayed away. But Yuan was able to present her 
case and the law came to her protection and safeguarded 
used laws to safeguard their restaurant. And they took the 
opportunity to do a big renovation. They converted it into 
a buffet one, which brought the restaurant back to life. 
Another crisis, in fact the most stressful of all, came with 
this year's COVID-19 epidemic. Many people chose to eat 
at home.As she waited for a change, Yuan Xiaohua says 
she could not sleep. Because the income from the fast food 
restaurant is the source of financial support forthe family, 
so if the COVID-19 continues, economic pressures are 
mounting. She was worried they might lose their business. 
She cannot predict when the virus stopped and when the 
local government permit to start to open the restaurant. 
Everything is full of unknowns. She worried about that 
every day. It is fortunate that COVID-19 is not bad in the 
island. Only one get that. Then they were able to get some 
support from the local provincialGovernment and that 
gave them enough get going on the right track again. In 
April, they opened the restaurant again. 

"It's not easy to have leisure time in a rush job, so we are 
more likely to travel and have dinner with my friends, 
which will promote friendship." said Yuan. 
"Seeing our fast food restaurant getting better and better, 
" says Ms Yuan, "I am so pleased, I hope it can continue 
to be more and more stable, and keep growing stronger 
and stronger." 
16 years ago, a dream came out of a tragedy when Mr. 
Huang lost his job. They had just this one idea to move 
forward: to start the You Yi Can restaurant specializing in 
local Chongming style food. In all those years, this couple 
has not only made that dream happen, it became more 
successful than they imagined possible. And that has made 
them very proud. 
“I’m very proud of considerable sums of native people 
have a habit that they go to our restaurant to have dinner 
or lunch especially in busy time." explains Mr. Huang. 
“They love the atmosphere and the tastes of the restaurant.” 
3. CONCLUSION 
As the restaurant grew, they fell in love with saying hello 
to regular customers and rewarding them with 
surprisingtastes. They expect the You Yi Can to be a 
landmark in Chongming for a long time. And that it will 
not onlybring not only the delicious taste but also a feeling 
of the love and harmony this couple hopes is felt by all 
who come. 
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Research on the reasons why bats are resistant to 
the Covid-19 and not be killed 
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Abstract: Mainly investigate the specific reason why the 
bats seem to have unique viral protection that makes them 
safe when infected with such a great deal of fatal 
virus(SARS, Ebola etc.). Firstly, apply the rough ideas 
about the elements that make bats resistant to virus, and 
then give the detailed information about these 3 reasons 
and more importantly the mechanism of how the 
immunity system of bats works to help them get rid of the 
viral harm physically. Besides, I will show a diagram 
which basically displays a clear image for better 
understanding. And finally, how bats’ immune systems 
can prompt human future technology and how can it 
benefit us. All this information is useful and effective 
enough to give people an impressive memory and 
understanding about the general knowledge about bats and 
viruses. 
Keywords: Bats; Tolerant Immune System; Virus And 
Relevant Inflammation; Interferon, Temperature 
 
1. INTRODUCTION 
During this great epidemic, almost every part of the world 
experienced this ordeal, though the vaccine had already 
been invented and qualified that safe to use, the majority 
of the regions are still having an exponential increase of 
the people who are confirmed to be infected with covid-
19. And interestingly we also found that fish, including 
tuna in frozen condition, carry covid-19, but they seem 
fine compared to the detrimental effect on humans. 
Actually, in several species of animals, they all seem 
immune to the virus, and bats, as the most well-known 
scapegoat in this worldwide disaster, always induce loads 
of criticism and controversies, some of the impulsive 
publics even thought we should extinct the bats. Honestly, 
we can’t do this at all. Firstly, bats are basically beneficial 
to agriculture. They eat rats and skeeters. Besides, they 
also are important vectors for plant pollination and 
spreading the seeds. Anyway, the reason why fish or other 
animals like reptiles never catch the virus is there are no 
certain cell receptors in fish’s cells because viruses need 
them to infect the host, and fish cells don't have the same 
receptors as human cells, so they will not be infected by 
these viruses. The mechanism of how bats do to keep 
healthy and fine why infected loads of the fatal virus is 
extremely sophisticated, scientists now barely have a little 
explanation, and here I am going to give the existing 
information about the general steps and potential 
mechanism about bats’ special immune system. 
2. WHY DO THESE VIRUSES REPRODUCE 
BECAUSE THERE ARE A HUGE NUMBER OF 
SYMPTOMS? 
Viruses are like hijackers. They invade living, normal 

cells and use those cells to multiply and produce other 
viruses like themselves. This can kill, damage, or change 
the cells and make you sick. Different viruses attack 
certain cells in your body, such as your liver, respiratory 
system, or blood. And also while our body immune 
systems are trying to kill these pathogens, there is also 
inflammation. Inflammation is part of the complex 
biological response of body tissues to harmful stimuli like 
pathogens and is a protective response involving immune 
cells, blood vessels, and molecular mediators. The 
function of inflammation is to eliminate the initial cause 
of cell injury, clear out necrotic cells and tissues damaged 
from the original insult and the inflammatory process, and 
initiate tissue repair. So basically just means while killing 
these pathogens, the body will also get a considerable 
harm, fever, as the typical example, is an effective way to 
inhibit the reproduction of pathogens. 
3. THE REASON WHY BATS ARE RESISTANT TO 
THE VIRUS AND ARE NOT KILLED? 
3.1 The first special place that helps them to be the bank 
of the pathogen without being killed is since their special 
inflammation mechanism. Researchers found that the 
inflammation sensor that normally triggers the body's 
response to fight off stress and infection, a protein called 
NLRP3, barely reacting bats compared to humans and 
mice, even in the presence of high viral loads. 
"Bats' natural ability to dampen inflammation caused by 
stress and infection may be a key mechanism underlying 
their long lifespans and unique viral reservoir status, " said 
Dr Matae Ahn, first author of the study and an MD-PhD 
candidate of the Emerging Infectious Diseases (EID) 
Programme at Duke-NUS Medical School. Digging 
further, 'transcriptional priming', a key step in the process 
to making NLRP3 proteins, was reduced in bats compared 
with mice and humans. They also found unique variants 
of NLRP3 only present in bats that render the proteins less 
active in bats than in other species. [1] Generally, the 
detrimental effect in the body while infected are weak in 
bats, so that they seem healthy since they do not have 
obvious symptoms compared with that of human beings 
or other mammals. 
3.2 They have a higher body temperature than any other 
mammals, 40℃, and like fever every day, which really 
helps them to inhibit the activity and replication of the 
pathogens. When they fly, bats increase their energy 
expenditure (metabolic rate) and body temperature, 
resulting in body temperatures similar to those seen in 
other mammals that have a fever (100 to 105 degrees 
Fahrenheit). This suggests that flight protects bats from 
infection in the same way that fever protects mammals, as 
a common sense that when the temperature is too high, the 
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proteins will gradually lose their activity and even 
denature, so to some extent is the most direct way to 
inhibit the increase of the pathogens. [2] 
3.3 The third reason is that the bat of interferon is 
extremely active. Interferon (IFN) is secreted by cells after 
infected by the virus, and can interact with related 
receptors on nearby uninfected cells, prompting these cells 
to synthesize antiviral proteins to prevent further infection 
and has antiviral function. The human body produces a 
total of 13 known interferons. Among them, the type 1 
interferon is one of the most important, and is also the 
most studied. When a person is virus or bacteria invasion, 
type 1 of interferon will quickly go into action. Interferon 
is a type of glycoprotein. Human’s interferon will only 
activate when the body detects there are pathogens 
invading. This actually does not work well when highly 
viral infections occur which can kill cells before they can 
synthesize interferon. However, the researchers found that 
bats’ interferons are not only active when they are infected, 
but they are active all the time. Whether they are infected 
or not, they are constantly existing, keeping their immune 
systems on high alert. 
So generally the special places of the bats’ immune 
systems can be concluded into 3 ideas: high body 
temperature to inhibit the replication of the pathogens, less 
inflammation which means even though they are infected 
they actually gain a little harm, unique interferon states 
make them fundamentally infected as less pathogens as 
possible. Bats’ immune systems, unlike the majority of the 
other mammals, coexist with many viruses, making 
themselves a natural host for them. At present we know 
they carry Ebola, rabies virus, SARS and so on, very likely 
also HIV. Surprisingly, because of the genetic mutations, 
people can also coexist peacefully with infectious viruses, 
or even become hosts and pass them on to others. The 
most famous example is the case of Typhoid Mary in the 
United States in the early 20th century. Mary carried 
typhoid herself, but did not get sick, but kept infecting 
other healthy people. So there must have been some 
genetic change that caused the immune system not to 
attack the pathogen and the organism to live peacefully 
with it. 
There are only 3 leading theories about their super 
immunities. Scientists around the world are also engaging 
in exploring the real keys to this mystery. Almost 
everyone is wondering to understand the truth about bats’ 
exceptional immune systems and also how can these apply 
to our human beings if possible etc. These are all the 
driving forces for us to do millions of experiments and 
deductions over and over again. 
4. HOW CAN BATS' IMMUNE SYSTEM BENEFIT 
US? 
According to a great deal of the relevant information that 
I read and searched on the internet, I strongly believe that 
we human beings can utilize these magic for our healthy 

issues. Honestly, the most cutting-edge way is to mimic 
the mechanism of those 3 elements I mentioned above, 
which are ‘interferon’, ‘body temperature’ and 
‘inflammation reaction’. Actually, just mean relying on all 
variety of genetic engineering such as CRISPR (the 
cheapest and the most precise one till now, roughly can be 
described as using bacteria to change the genetic 
information in the cells), ZFN and also TALEN. This is 
not a blueprint! Though genetic editing or engineering are 
totally tough and highly require accuracy, Gene are the 
bases for all the creatures, a slight change in DNA 
sequence will eventually induce a series of chain reactions, 
since we all recognize that organism is namely an integral. 
In fact, this is indirectly challenging the present human 
medical technology, which fortunately is an intense 
motivation for the progress in not only the experimental 
equipment or methodology but also the existing 
knowledge on genes, then we can probably deal with loads 
of difficulties. 
Michelle Baker, a researcher at the CSIO Animal Health 
Laboratory, said that when the body encounters an 
invasion of a pathogen or virus, it activates a complex 
series of immune protective responses. To detect a similar 
immune response in bats, the team focused on interferon, 
a component of the bat's immune system. Interferon is one 
of the substances produced first after the cell is infected 
and has the effect of resisting virus infection. They found 
that bats had three types of interferon, only a quarter of 
what humans have. Despite the small numbers, bats have 
a higher "working intensity" of interferon. While turning 
on the immune system for long periods can be dangerous 
for other mammals, such as poisoning healthy tissues and 
cells, bats' immune systems run "around the clock" pose 
no such problems. If this feature of bats' immune systems 
can be mastered, it could one day help humans fight off 
viruses and fight infectious diseases. They had already 
started on the related tests on transplanting the interferon 
system that are similar to bats’ to rats and perhaps 
eventually humans. 
5. CONCLUSION 
This means more and more projects, no matter whether 
they use genetic engineering, are launched at an 
exponential rate. Hopefully one day we will have better 
physical fitness by benefiting from the animals, including 
bats in nature. The relationship between humans and 
natural organisms is supposed to be truly harmonious. 
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Abstract: Pride and Prejudice is the representative work 
of Jane Austen, a famous British female writer. There are 
many films adapted from this novel, among which the film 
directed by British director Joe White in 2005 is the most 
classic.The film mainly tells about the marriage and love 
life of the daughters of Bennett family in the early 19th 
century. It strongly criticizes the male consciousness 
centered view of marriage and love in the patriarchal age, 
and advocates the feminist view of marriage and love 
combining romance and reality.From the perspective of 
feminism, through the analysis of various marriage types 
in the film pride and prejudice, this paper briefly explores 
the Western Feminism View of marriage. 
key word: Pride and prejudice; feminism; marriage view; 
Elizabeth 
 
1. LOVE IS THE PREMISE OF MARRIAGE 
The film of the same name adapted from the literary 
classic Pride and Prejudice has been independent since its 
release. On the basis of being loyal to the original work, 
the film reshapes Elizabeth, Jane, Bentley, Darcy and 
other characters. Compared with the original work, the 
whole film enhances the entertainment and legend of the 
story.The film describes the marriage and love life of the 
British gentry class women with light and humorous 
mirror language. It bitterly satirizes the material marriage 
for seeking economic security and improving social status. 
At the same time, it strongly criticizes the frivolous and 
hasty marriage, emphasizing that the perfect marriage life 
should be based on love, the couple can communicate 
equally in spirit, and there should be certain material 
protectionObstacles.The film reflects the mature Western 
feminist view of love and marriage in the rising period of 
capitalism, marks the awakening of female consciousness, 
and ideologically guides the rise of the feminist movement 
in the 20th century. 
Marriage is an important stage in life, is the continuation 
of love, the achievement of a perfect marriage needs to 
take the love between husband and wife as the 
premise.The film pride and Prejudice vividly interprets the 
four love and marriage relationships between Elizabeth 
and Darcy, Jane and Bentley, Lydia and Wickham, 
Charlotte and Collins, and shows all kinds of love and 
Marriage Views in the 19th century.Among them, 
Elizabeth and Darcy, Jane and Bingley, the two marriages 
based on love, are the most perfect. Charlotte and Collins' 
marriage based only on material basis makes the audience 
feel sorry. Lydia and Wickham&apos;s marriage based on 
chaotic feelings is extremely ridiculous. 
For the heroine Elizabeth, love is the first condition of 
marriage, so she did not hesitate to refuse her cousin 

Collins&apos;s proposal, although Collins is the heir of 
her father&apos;s property.Darcy didn&apos;t fall in love 
with Elizabeth at first sight. When he first met Elizabeth, 
because of the vulgar snobbery of her mother and sisters, 
he gave her a biased evaluation in his arrogant 
language.However, in the later life, Elizabeth&apos;s 
personality charm deeply attracted the aristocratic 
family.Elizabeth, as the best woman in the film, has 
extraordinary knowledge and good upbringing.In order to 
take care of her sick sister, she went to Bentley&apos;s 
house on foot in Thunderstorm regardless of her lady 
status.She is not willing to learn the piano that women in 
the upper class must learn, but is willing to spend a lot of 
time hunting for books.Elizabeth&apos;s extraordinary 
insight and independent personality make Darcy have a 
sincere admiration for her. Like a hairy boy, he tries every 
chance to get along with Elizabeth and pursues her 
fiercely. Even if he is rejected by Elizabeth, he 
doesn&apos;t give up this relationship.Because of 
Darcy&apos;s arrogance and Wickham&apos;s false 
accusation of Darcy, Elizabeth has a prejudice against 
Darcy, and thinks that he is a good-looking man. After 
Darcy writes to her to remove the misunderstanding and 
help her find her eloping sister, the handsome gentleman 
finally lives in Elizabeth&apos;s heart.Elizabeth and 
Darcy take emotion as the premise of marriage and 
material as the basis of marriage, which can be said to be 
the most satisfactory marriage in the film. 
Jane and Bentley are the models of traditional British 
ladies and gentlemen. They fell in love at first sight at the 
ball. In the process of getting along with each other, their 
similar personalities made them finally get together even 
after suffering.Jane, as the eldest daughter of the Bennet 
family, is easy-going, tolerant, reserved, courteous and 
beautiful, which fully meets the standard of traditional 
English ladies.Bentley&apos;s elegant, gentle and easy-
going character is also a model of the old 
gentleman.Although the reserved Jane admires Bentley, 
she abides by her lady behavior. On the surface, she 
doesn&apos;t show any love for Bentley, which makes 
Bentley feel very defeated. She thinks that Jane 
doesn&apos;t appreciate him. Under the persuasion of her 
friend Darcy, she leaves her and returns to 
London.However, the distance did not make them forget 
each other. After the separation, they finally understood 
what they wanted. Jane also left the lady&apos;s burden 
and followed her heart to London to follow Bentley.Jane 
and Bentley love each other, and their marriage 
emphasizes that their mutual attraction is based on similar 
interests rather than superficial appearance.The marriage 
between Jane and Bentley is also a rare success, because 
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there is not only a congenial love as the premise of 
marriage, but also the income of the middle class as a 
strong guarantee for the small family. 
2. MATERIAL IS THE FOUNDATION OF 
MARRIAGE 
Although the film pride and Prejudice opposes the 
establishment of marriage on the basis of material, it does 
not completely deny the important position of material in 
marriage. Although love is the premise of marriage, a 
perfect marriage is not only composed of love.As the 
saying goes: "the poor couple is sad for everything", 
material is the basic condition to ensure the comfortable 
marriage life, which is also clearly shown in the film.For 
example, at the beginning of the film, Mrs. Bennet is very 
excited when she learns that Mr. Bingley is coming. She 
hopes one of her five daughters can marry him. Although 
Collins is dull, artificial and vulgar, she is Mr. 
Bennet&apos;s heir, so Mrs. Bennet tries her best to 
promote the marriage between him and Elizabeth. 
Elizabeth is following himWhen my aunt visited 
Darcy&apos;s luxurious noble manor, she also expressed 
the feeling that she almost became the hostess of the 
castle.Therefore, the Western feminist concept of love and 
marriage advocated in the film is based on material. 
Lydia&apos;s marriage to Wickham is the worst 
combination in the film.Lydia is the youngest daughter of 
the Bennett family. She is dissolute, frivolous, and simple 
minded. She likes to show off her charm at the ball and 
hook up with the officers.Wickham, though handsome, 
was a rascal.He is good at camouflage himself, and often 
uses his handsome appearance to seduce women with 
huge property.Darcy tried to get rid of his father&apos;s 
dowry plan before he died, but he was driven away by 
Darcy&apos;s greedy father.When he ran away because 
he was heavily in debt, he induced Lydia to elope with him. 
Of course, he was very clear that Lydia did not have a huge 
dowry. The reason why he took Lydia was just to 
blackmail her father, Mr. Bennett, with this 
scandal.Finally, because Darcy helped him to pay off the 
debt, he managed to make this marriage more 
respectable.As a negative teaching material of love and 
marriage in the film, it can not help but make the audience 
feel sorry for the young and ignorant Lydia. She actually 
built her marriage on passion, eloped with others just on 
the spur of the moment, and entrusted herself to a man 
with no economic foundation. This is quite stupid. 
The marriage between Charlotte and Collins was based 
entirely on material things.Collins is a coquettish, 
pretentious, rather funny clown.He thought that he was 
very sacred as a priest. When his patroness Lady Catherine 
told him that the sacred priest should get married, he 
immediately took marriage as a task.Therefore, he went to 
Bennett&apos;s house and proposed to Elizabeth on the 
ground of being a good match.The scene of marriage 
proposal is also very funny. He takes a little flower and 
expresses his love to Elizabeth who is eating. At the 
moment, other people in Bennett&apos;s family are also 
eating in the restaurant. This plot highlights 
Collins&apos;s dull and funny character.After Elizabeth 
refused without hesitation, he immediately proposed to 

Charlotte, and finally completed the task of 
marriage.Charlotte is Elizabeth&apos;s good friend, is 
also a learned, intelligent, educated woman, but because 
of the appearance of ordinary and no dowry, to 27 years 
old did not marry out, become a family burden.In such a 
cruel reality, she chose to marry Collins. Despite his 
affectation, he can inherit the legacy of the Bennett family, 
and he has his own industry and stable job.In the face of 
her friend Elizabeth&apos;s surprise, she admitted: "not 
all people can enjoy romance, he can give me a 
comfortable and safe home.".As a young woman who has 
read a lot of poetry but has little property, marriage is 
Charlotte&apos;s most respectable way out.Faced with 
Collins&apos;s stupidity and the arrogance of her 
neighbor Lady Catherine, smart Charlotte will also feel 
disgusted, but compared with her hard pressed life before 
she married, these mental discomfort are ignored by her as 
much as possible.Different from Lydia&apos;s ignorance, 
superficiality and rashness of love, Charlotte knows that 
love is an essential part of a perfect marriage life. She also 
yearns for romantic love in her heart, but in order to live a 
relatively comfortable life, she finally succumbs to 
reality.There is no difference between the married life and 
Charlotte&apos;s idea. Except for her husband, at least 
she has her own family and a decent material life.We 
can&apos;t simply judge whether Charlotte&apos;s 
decision to marry Collins is right or not, but we can 
conclude that this marriage is not happy, so material 
marriage without emotional basis is not desirable. 
The film pride and Prejudice illustrates to the audience the 
importance of material foundation to a perfect 
marriage.For example, Jane&apos;s love for Bentley at 
first sight is also based on Bentley&apos;s being a rich 
gentleman. Even Darcy once thought that the Bennets 
were only interested in Bentley&apos;s property, so he 
advised Bentley to give up and return to London. Darcy 
left a bad impression on the Bennets because of his 
arrogant performance before, but when he learned that 
Darcy proposed to Elizabeth every year, the whole family 
was happyIn addition, Elizabeth&apos;s comfortable and 
happy life after marriage is also based on this material 
foundation.It is not advisable to marry only for the sake of 
material, but it is also wrong if there is no material in 
marriage.Love is the premise of marriage, and material is 
the basis of marriage. If a marriage has material basis on 
the basis of love, then the marriage tends to be perfect. 
3. EQUALITY AND RESPECT ARE THE NORMS 
OF MARRIAGE 
Since the Victorian era, influenced by patriarchy and 
biblical culture, women have become the appendages of 
men, and their social status has gradually been 
marginalized.In the 19th century Britain, with the progress 
of society, many women began to be dissatisfied with the 
oppression of the patriarchal society, and women&apos;s 
consciousness began to wake up.During this period, many 
female writers emerged. They used words to show the 
oppression of women in society and struggle for the 
liberation of women. Jane Austen is one of the outstanding 
representatives.Pride and Prejudice is the most 
representative work of Jane Austen. Through the detailed 
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description of the love and marriage life of 
Bennett&apos;s daughters, the article expresses the 
author&apos;s strong female consciousness and shows the 
readers the Western feminist view of love and marriage. 
The film pride and Prejudice directed by director Joe 
White is basically faithful to the original work. From the 
perspective of feminism, the film portrays the heroine 
Elizabeth as a female image with independent personality, 
knowledge, insight, intelligence, rationality and the 
courage to challenge the feudal secular ideas. It not only 
protests the phenomenon of male superiority and female 
inferiority in the 19th century British society, but also 
affirms women&apos;s participation in societyThe values 
of the conference strongly appeal for equality between 
men and women and fight for women&apos;s equal 
status.Elizabeth lives in an era of marginalization of 
women&apos;s social status. Under the oppression of the 
patriarchal society, the education of women in this period 
is to cultivate a gentle character and better serve the 
family.Moreover, during this period, women&apos;s right 
to work was basically deprived. If middle-class bourgeois 
women like Elizabeth and Charlotte wanted to work, they 
could only engage in heavy physical work of women 
textile workers, which was obviously terrible for 
them.Therefore, in order to live a relatively decent life, 
marrying rich people is the only way to change their fate. 
Charlotte also married the dull and funny Collins for this 
reason.Standing on the height of society, the film deeply 
analyzes the root causes of women&apos;s tragic fate, 
breaks the traditional framework of happy marriage, and 
puts forward the theme of equality between men and 
women. 
Elizabeth and Darcy&apos;s first meeting can be 
described as an unhappy parting.Darcy, as the rich son of 
the rich family, made a scornful evaluation of the Bennett 
family women at the dance, which seriously hurt 
Elizabeth&apos;s self-esteem.Later, because of his deep-
rooted disdain for the Bennett family, Darcy intervened in 
the love between his good friend Bentley and Jane. 
Bentley mistakenly thought that the reason why Jane liked 
him was just to take a fancy to his property. As a result, 
Bentley went back to London disheartened and left Jane 
alone.It is because of Darcy&apos;s contempt and 
arrogance for women that the intelligent Elizabeth has a 
deep prejudice against him.So when Darcy proposed to 
Elizabeth for the first time, Elizabeth refused without 

hesitation.At this time, Darcy has been fascinated by 
Elizabeth&apos;s unique charm, so he began to reflect on 
his own shortcomings, and to remedy his mistakes.With 
his help, Jane and Bentley finally get married, and 
Lydia&apos;s elopement with Wickham is relatively 
respectable.These actions of Darcy changed 
Elizabeth&apos;s view on him, and made her start to re-
examine the straightforward and rational rich man, 
eliminate the prejudice against him, and finally decide to 
accept his feelings.Lady Catherine is determined to marry 
her daughter to Darcy. After hearing Darcy&apos;s 
confession to Elizabeth, she rushes into Bennett&apos;s 
house domineering.In the face of Lady Catherine&apos;s 
rudeness and humiliation, Elizabeth confesses that her 
marriage is decided by herself, and how to make herself 
happy will be done.In Elizabeth&apos;s view, marriage 
should be based on equality and respect. Women have the 
right to choose their own marriage, which is also the 
embodiment of feminism. 
In a word, Elizabeth, the heroine of the film, with her 
unique personality charm, breaks the shackles of feudal 
tradition and achieves a happy marriage. She shows the 
pursuit of equality and freedom, and reflects the 
awakening of female consciousness.The film pride and 
prejudice, through the display of several different types of 
marriage, advocates the Western feminist view of 
marriage to the audience, emphasizing that marriage 
should be based on love and material as the basis of 
marriage, and that equality and respect between men and 
women are the most important criteria to maintain 
marriage. 
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Abstract: The technical characteristics of 5g may have a 
profound impact on the development of library work. This 
paper focuses on the analysis of four library 5g application 
scenarios including library based on cloud service, virtual 
/ augmented reality library, intelligent library building, 
intelligent librarian supported by AI, and puts forward 
some suggestions for the development of 5g application in 
library, including optimizing and reconstructing the 
collection system, optimizing the structure of 
management and service team, building cross regional 
cooperation and sharing platform. 
Key Words: Library; 5g; Application Scenarios 
 
1 INTRODUCTION 
5th generation mobile networks was proposed as a 
conceptual technology by NTT in 2001. In China, 5g 
concept was first proposed at China International 
Conference on Communications in August 2012, and 5g 
core technology has developed rapidly In recent years. In 
June 2019, Ministry of Industry and Information 
Technology of China issued 5g business licenses to China 
Telecom, China Mobile, China Unicom and China 
Broadcasting Network Corporation Ltd, which means that 
the communication industry of China entered the 5g era, 
and the quality and efficiency of 5g services for the whole 
society are improving, and the user's communication 
experience will be reshaped. 
Library as literature information manager, its service 
model has been deeply affected by the mobile 
communication technology of past dynasties. In the 2g era, 
libraries mostly provide simple one-way text services such 
as new book announcement and overdue notice based on 
SMS. Today, mobile communication technology has been 
deeply integrated with library services. With the multi-
media collection resources, personalized service and 
mobile service scenes, readers can get access to library 
resources and services at anytime and anywhere. 
Many scholars have carried out research on 5g application 
in libraries. Li Gewei pointed out that 5g technology will 
have an important impact on the information organization, 
information service and other fields of library, and 5g 
intelligent application scenarios provide new 
opportunities for the reform and development of library; 
Liang Rongxian and others pointed out that the 5g era 
requires the reconstruction of the relationship between the 
library, its librarians and users, and the use of new 
technologies to create a new library scene and cloud 
system; Luan Wenhui discussed the measures to improve 
the training of applied talents in 5g era. Some libraries 
have also begun to explore 5g application practice. Such 
as the 5g experience space built through the joint efforts 

of Ningbo library and China Mobile, which shows 5g 
reading experience mode including 5g AR reading and 5g 
intelligent writing system; Guangzhou Yuexiu children's 
library provides 5g remote classroom, live lectures and 
other more 5g experience activities; Zhuzhou library has 
built a 5g smart wall, which can perceive and analyze user 
behavior with the help of 5g technology, and provide 
intelligent support services for user needs; the National 
Library of China signed a strategic cooperation with 
CNPIEC to jointly create a new reading mode based on 5g, 
panoramic video, holographic image and other new 
technologies. 
2 TECHNICAL FEATURES OF 5G 
5g technology is more advanced than previous 
technologies, which can fully meet the needs of high-
speed, large bandwidth, low delay, large capacity, high 
reliability and mass equipment access. 5g has five typical 
characteristics: ① higher transmission speed, existing 
data show that file download speed in 5g mode can reach 
10 times more than that in 4G mode, which will greatly 
improve the user's network access experience. ②More 
capacity and compatibility, allowing a large number of 
terminals to access the network at the same time. There 
are data show that 5g can support more than one million 
devices per square kilometer, making it possible for large-
scale devices to communicate with each other. ③High 
security, which means more advanced encryption 
technology is applied to all kinds of data of users. ④The 
delay of data transmission between 5g ports is ten times 
shorter than that of 4g, and the network delay will remain 
within 1 millisecond. ⑤ 5G has more extensive 
application of ubiquitous network, and can support more 
abundant services and complex use scenarios. 
5g technology will greatly influence and change the form 
of media applications. Rich media platform, integrated 
fusion system and cloud service matching 5g terminal will 
gradually update the mode of data integration, information 
filtering, knowledge organization and computing service 
which as the basic core of the library. The library's work 
mode will be further expanded, and external third-party 
data and service enhancing  interface to the library's 
integrated information management platform will also be 
further expand. In this way, the efficiency of business 
operation of library will be constantly strengthened to 
realize the sustainable development of content and mode 
of library's service. The characteristics of 5g technology, 
such as high bandwidth mobile network, large-scale and 
high-density equipment access, strong security and low 
delay communication, will help to build a omnipresent 
library of all time and all kinds of service. 
3 ANALYSIS OF 5G APPLICATION SCENARIOS 
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IN LIBRARY 
3.1 Library Based on the Cloud Service 
The new features of 5g will inevitably drive the overall 
upgrade of cloud service quality. In terms of network 
architecture, infrastructure and business services, smart 
library will accelerate the construction of comprehensive 
cloud network, and build a smart service system supported 
by cloud network integration relying on mobile edge 
computing (MEC)[1]. In this context, the performance 
requirements of the user's terminal equipment are greatly 
reduced, and the high-speed and reliable network 
communication almost makes users ignore the sense of 
delay in obtaining cloud services. Librarians can share the 
server performance through cloud technology to reduce 
the cost of repeated construction of terminal equipment, 
and realize the analysis and processing of massive data by 
managers. For users, the library not only provides 
literature information resources, but also provides 
computing processing resources. Users’ operations of 
query, retrieval, analysis and processing are all completed 
on the cloud server of the library. Users can get access to 
all the document information resources services of the 
library, and they don't need to equip with high-
performance terminal equipment. 
3.2 Virtual / Augmented Reality Library 
In the 5g era, individual reading behavior is no longer a 
simple text browsing, but also can switch freely among 
viewing, listening and speaking, and truly realize 
immersion reading[2]. By creating an interactive scene, 
the hybrid reality technology can provide users with 
information resources, at the same time, it can make 
readers feel the multiple immersive services of vision, 
emotion and intelligence, stimulate users' interest in 
learning, improve users' learning efficiency, promote 
users' knowledge understanding, and improve teachers' 
teaching skill, so as to realize the intellectualization of 
university library service places[3]. 
Virtual reality library mainly enables users who have not 
been to the library in person to get the feeling of being on 
the scene through VR devices. The realization means 
include two aspects: one is the holographic model 
construction of library buildings and resources, such as 
stacks, bookshelves, books, channels, etc; the other is the 
real-time synchronization of Library real-time data, such 
as the location and behavior of readers, consultants and 
service personnel in the library. For example, with the 
help of 5g network, various interactive live broadcasting 
activities are held, such as academic exchange meetings, 
reading exchange meetings, etc. And the multi-point 
positioning camera can also show the theme space online 
to readers. With VR devices, readers can get immersive 
panoramic roaming experience without delay, and get 
access to visual retrieval and other library services. 
Augmented reality library is mainly to enable readers to 
obtain more auxiliary and enhanced information services 
at the same time of obtaining library physical resources 
services, so as to assist readers in decision-making and 
enhance the certainty of readers' behavior. For example, 
through the identification of bookshelf identification code, 
readers can obtain the classification number range and 

bibliographic information of the books stored in the 
bookshelf without searching in the bookshelf; through the 
identification code of a book, readers can get the abstract, 
publishing information, historical lending information and 
review information of the book on AR device without 
opening the book. 
3.3 Intelligent Library Building 
5g network can promote the real-time control in the 
process of library operation, so as to create a realistic 
service relationship network. By collecting and analyzing 
environmental data and extracting relevant value 
information, the network in 5g can provide fine guidance 
for the automatic management of the library[4]. Intelligent 
library building is a comprehensive intelligent building 
management system including intelligent lighting system, 
intelligent ventilation system, intelligent publishing 
system, intelligent desk and chair system, intelligent 
broadcasting system, intelligent fire control system, 
intelligent security system, intelligent temperature and 
humidity control system, etc. Taking the environmental 
monitoring system as an example, 5g technology 
combined with Internet of things, sensor network and 
other technologies in library can realize real-time 
monitoring and control of temperature, brightness and 
humidity in the library buildings through intelligent 
lighting, temperature control and other systems, so as to 
provide users with a warm and comfortable learning 
environment; sensors in corridors, passageways, doors 
and windows can also provide timely path navigation 
services by voice broadcast, light signs and other means 
when they detect the presence of readers. Taking the 
intelligent security system as an example, the intelligent 
security system has the functions of automatic alarm, 
video monitoring, wireless intercom, face recognition and 
so on. Based on the characteristics of high speed and low 
delay of 5g technology, the system can realize remote real-
time control, early warning and effective security 
prevention. At the same time, intelligent inspection robot 
will be more and more used in the library. If violations are 
found in the video surveillance, the system will remind 
users through the large screen or intelligent inspection 
robot at the first time to ensure the safety of the library and 
readers in the library. 
3.4 Intelligent Librarian Supported by AI 
With the development of artificial intelligence technology, 
various of intelligent robots will serve the users in the 
intelligent library. The application of high frequency and 
multi antenna MIMO technology makes 5g show the 
characteristics of low delay, and It can make the robot and 
other intelligent system achieve more perfect coordination 
and control[5]. With the help of human brain simulation 
computer, artificial intelligence technology has the ability 
of deep learning, and can provide information retrieval 
service for library to speculate the user's needs through 
neural network algorithm, intelligent push service based 
on mining users' local data and browsing history, learning 
guidance service to help users learn and answer questions 
independently, library automation service to liberate 
librarian labor force by intelligent robot[6], etc. On the 
other hand, in the service situation of traditional library, 
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librarians' knowledge service to users is fragmented, static 
and lack of extensibility, which leads to poor user 
experience and difficult to identify with the important role 
of the library, thus affecting the service efficiency of the 
library. With the support of 5g technology, the 
construction of knowledge-based support framework for 
smart librarians will effectively solve the above problems. 
Librarians can collect and analyze user data, and provide 
accurate resources and services for users according to their 
cognitive level, interests, behavior trajectory, etc. Under 
the background of 5g, the content provided by librarians 
to users is not a simple accumulation of resources, but a 
personalized, reliable, clear and comprehensive complete 
resource package designed by big data, artificial 
intelligence and other information technologies according 
to the needs of different users, aiming to meet the needs of 
users and promote their knowledge growth. 
4 SUGGESTIONS ON THE DEVELOPMENT OF 5G 
APPLICATION IN LIBRARY 
4.1 Optimizing and Reconstructing the Collection 
System 
The collection construction of traditional library is mainly 
based on the collection of paper and electronic literature 
resources. It focuses on the quality, quantity, types and 
proportions of document resources in different media and 
forms. In the 5g era, libraries need to establish the concept 
of collection resources construction with service as the 
core. That is to say, in addition to the document resources, 
all the resources supporting the development of library 
services, including the librarian team, library facilities, 
communication network, central server and so on, need to 
be included in the scope of service resources. Libraries 
need to coordinate the construction, development and 
utilization of the above service resources from the 
perspective of providing services for readers. The library 
should reconsider the allocation of funds, take the user 
experience as the center, organically connect the librarians, 
users, information resources, environment and other 
elements with the library equipment, and realize the 
organic integration of information flow, user flow and 
equipment flow. 
In addition, libraries need to further improve the quality of 
their literature resources. Due to the limitation of 
bandwidth and server capacity, the collection resources of 
traditional libraries are generally text-based. Facing the 
great expansion of bandwidth in 5g era and the 
development and application of cloud technology, the 
focus of library collection construction needs to be 
transferred to enhanced information resources, as well as 
the construction of rich media and multimedia resources. 
In this paper, enhanced information resources refer to the 
resource integration network of independent literature and 
related information, such as generic information, citation 
information, utilization information, evaluation 
information, etc. Enhanced information resources not only 
provide the content of the literature itself, but also provide 
a series of value-added information such as the context of 
the literature. It reduces the isolation of a certain document, 
and its advantage is to provide association network to 
guide knowledge discovery and evaluation information to 

assist users in decision-making. On the one hand, 
enhanced information, rich media and multimedia 
resources meet the reading needs and habits of users in the 
5g era; on the other hand, they usually have a strong 
extensible associated network, or are mixed by text, 
pictures, video, audio and other types of resources, with 
large amount of information, strong expressiveness, 
higher organization and stronger attraction. Therefore, 
they will become the focus of library collection resources 
construction. 
4.2 Optimizing the Structure of Management and 
Service Team 
The integration and application of 5g technology in the 
library makes most of the basic business services of the 
library unmanned. The expansion of the technical and 
equipment requirements of business services, as well as 
the more in-depth and accurate service level put forward 
higher requirements for the ability of the library team. On 
the one hand, librarians need to have a deep understanding 
of 5g technology and the ability to skillfully use relevant 
technologies and equipment in the library for daily 
operation, maintenance and repair; on the other hand, the 
library needs to set up a team with professional abilities 
such as program design and data analysis to support the 
development and implementation of precise and deep-
level user services; in addition, librarians with the 
professional background of Library and information 
science and the subject they serve need to systematically 
revise and improve the accuracy and depth of personalized 
service of the library. 
4.3 Building Cross Regional Cooperation and Sharing 
Platform 
Facing the huge amount of data and rich data types in 5g 
environment, the processing and analysis ability and 
functions of the existing integrated management system of 
the library are difficult to apply. The requirements of 
integration of different types of literature information 
services provided by different suppliers and achieving 
one-stop service and information enhancement service 
also poses a greater challenge to the construction of library 
integrated management service system. 
The new generation of library platform needs to have 
strong openness, flexibility, scalability, provide more 
lightweight and agile computing power, achieve on-
demand call and flexible arrangement, and provide 
external service interface of each functional module. 
Under the support of the library platform supporting 5g 
technology service call, the library can efficiently manage 
the service resources of the whole library. It also enables 
users to obtain the library service resources 
comprehensively and conveniently instead of just the 
traditional literature information service. 
In the construction of library platform, the cross regional 
cooperation and sharing function needs to be fully 
considered. On the one hand, it is necessary to build a 
library resource platform based on Cloud technology to 
ensure that a large number of digital resources, 
management platform, computing power and other service 
resources in the library can be transferred to the cloud 
service platform. The cloud platform can help libraries 
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break the limitations of local server capacity, performance 
and traffic, reduce the construction cost, operation and 
maintenance cost of platform and server, and reduce the 
risk of systematic repeated construction for intelligent 
libraries through cross regional resource sharing. On the 
other hand, the library should make overall planning and 
set up a unified standard for the construction of 
collaborative system, so as to realize resource sharing, 
technical mutual assistance and business support among 
libraries of different regions, systems and categories. 
5 CONCLUSION 
This paper introduces the technical features of 5g, such as 
high communication rate, large bandwidth, low delay, 
high security, rich application access and so on. Based on 
the research and practice of 5g application in library, this 
paper holds that 5g will boost the process of Library 
intellectualization, and will have a continuous impact on 
the reform and development of library work and service, 
so as to further realize the ubiquity of Library and its 
service resources. This paper focuses on the analysis of 
four library 5g application scenarios including library 
based on cloud service, virtual / augmented reality library, 
intelligent library building, intelligent librarian supported 
by AI. This paper introduces the application advantages, 
examples and prospects of 5g in related application 
scenarios, and puts forward some suggestions for the 
development of 5g application in library, including 
optimizing and reconstructing the collection system, 

optimizing the structure of management and service team, 
building cross regional cooperation and sharing platform, 
aiming at providing reference for the better application 
and development of 5g technology in library. 
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Abstract: the effluent TP of urban sewage treatment plant 
can be further improved after reaching the first class A 
standard, and the effluent value can be controlled within 
0.2 mg/L, which can be achieved from theoretical research 
and technical analysis. the use of new process technology 
to increase the effluent water quality concentration can 
ensure that the effluent is stable and sustainable to meet 
the requirements, and the effluent TP index can be reduced 
to a lower level. for example, using magnetic mixing, 
micro-sand technology effluent TP can reach <0.02 mg/L; 
turbidity <1.0 NTU\SS<5.0 can meet the requirements of 
standard raising. 
Keywords: TP; water quality improvement; magnetic 
mixing; micro-sand 
 
1. INTRODUCTION 
The eutrophication of water body in China is serious, and 
total phosphorus and total nitrogen are important indexes 
of eutrophication of rivers and lakes. The main purpose of 

the upgrading is to reduce the pollution load, especially to 
reduce the influence of nitrogen and phosphorus on the 
water body. At present, the removal of nitrogen and 
phosphorus in urban sewage treatment plants is mainly by 
biological method. Due to its influent, it is difficult to meet 
the demand of biological nitrogen and phosphorus 
removal. Because of the unstable operation, the impact 
load resistance to the external environment is poor, which 
also leads to the poor phosphorus removal effect. In recent 
years, in view of the high concentration of total 
phosphorus in effluent during the operation of wastewater 
treatment plant, chemical agents are usually used to assist 
biological phosphorus removal. The pollutant discharge 
standard of sewage treatment plant is raised from the first 
B standard to the first A standard by strengthening or 
increasing the advanced treatment of sewage treatment 
plant. The effluent TP decreased from 1.0(1.5) mg/L to 
0.5(1.0) mg/L, and the modified sewage treatment plant 
was carried out according to 0.5 mg/L. 

Table 1 Maximum allowable emission concentration (daily average) unit mg/L for basic control items 
Serial number Basic control project Level I standards Level II 

Standards 
Level III 
Standards A standards B standards 

1 Chemical oxygen demand (COD) 50 60 100 120① 
2 Biochemical oxygen demand (BOD) 10 20 30 60① 
3 Suspended matter (SS) 10 20 30 50 
4 Animal and vegetable oils 1 3 5 20 
5 Oil category 1 3 5 15 
6 anionic surfactant 0.5 1 2 5 
7 Total nitrogen (N) 15 20 - - 
8 Ammonia nitrogen (in N)2 5(8) 8(15) 25(30) - 

9 Total phosphorus 
(P) 

Construction by 31 December 2005 1 1.5 3 5 
Construction since 1 January 2006 0.5 1 3 5 

10 Chroma (dilution) 30 30 40 50 
11 pH 6-9 
12 Coliform faeces (per L) 103 104 104 - 

Note :1 the removal rate should be greater than 60 when the inlet COD is greater than 350 mg/L and the removal rate 
should be greater than 50 when the BOD is greater than 160 mg/L. 
The value outside brackets is the control index when the 
water temperature >12℃, and the value inside brackets is 
the control index when the water temperature ≤12℃. 
2. SEWAGE TREATMENT PLANT TP ANALYSIS 
2.1. Analysis of raw water TP in sewage treatment plants 

 
1Figure 1 Water intake TP for each plant 
Through the analysis of the influent TP of the five 

operating plants, it is found that the range of inlet TP of 
each plant is 1-14 mg/L, and the range of average inlet TP 
is 2.85-4.76. 
2.2 Analysis of effluent TP from sewage treatment plants 

 
Figure 2 TP of effluent from each plant 
Through the analysis of the influent TP of the five 
operating plants, it is found that the effluent TP range of 
each plant is 0.1-0.4 mg/L, the average effluent TP value 
range is 0.24-0.34 mg/L, and the effluent TP is relatively 
stable, which can reach the first grade effluent A standard 
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stably. 
2.3. Cost analysis of phosphorus removal in sewage 
treatment plants 
The combination of chemical phosphorus removal and 
biological phosphorus removal is mainly used in urban 
sewage treatment plant. The five sewage treatment plants 
investigated are oxidation ditch process, A2O process and 
SBR process. The biological phosphorus removal effect of 
oxidation ditch process and A2O process is better than that 
of SBR process. It is found that the removal rate of 
biological phosphorus removal in general oxidation ditch 
and A2O process is basically between 50% and 75%, and 
the removal of residual phosphorus mainly depends on 
chemical phosphorus removal agent. Therefore, the 
related cost of phosphorus removal in sewage treatment 
plant mainly includes the cost of operation management 
(pharmaceutical configuration, manpower cost and 
equipment maintenance, maintenance cost) and the cost of 
phosphorus removal. According to the statistical analysis 
of the pharmaceutical cost of 5 operating plants, it is found 
that the cost of removing one mgP of chemicals by ton 
water is 0.05-0.12 yuan. 

 
Figure 3 Operating costs of 10, 000 tons of water removal 
of 1 mgP per plant 
Technical analysis on upgrading TP water quality index of 
3. sewage treatment plant 
3.1. Chemical phosphorus removal technology 
3.1.1 reduce the value of effluent TP by increasing 
chemical phosphorus remover 

 
Figure 4 Proportion of days in which the effluent TP of 
each plant is controlled mg/L 0.2 
Chemical phosphorus removal is completed by the 
formation of phosphate precipitation through chemical 
precipitation process, which is artificially strengthened by 
phosphate precipitation in nature. Chemical phosphorus 
removal is the process of precipitation from water after 
artificially adding phosphorus removal reagent (metal salt 
agent) to sewage and mixing dissolved phosphorus 
(phosphate) in sewage to form granular, non-soluble 
insoluble precipitate [1]. The commonly used phosphorus 
removal reagents are iron salt, aluminum salt and lime.7 
We can see from figure 4 that the proportion of effluent 
TP reached 0.2 mg/L per month and the average number 
of days was about 20-30%. It can be seen that the effluent 

TP can be controlled within 0.2 mg/L by adding chemical 
phosphorus remover. 
Problems 3.1.2 raising the TP standard of low 
concentration effluent 
Increase in multiples 1. pharmaceutical costs 
Through the analysis of the effluent TP of the existing 
wastewater treatment plant and the cost of phosphorus 
remover, the standard of low concentration effluent TP 
index can increase the cost of adding medicament several 
times that of the original sewage treatment plant. 
Effects of 2. effluent quality 
Since the dosage of medicament increases exponentially, 
the sludge of chemical phosphorus removal increases, and 
the effluent needs enough residence time to precipitate, so 
as not to cause the effluent SS to be too high due to the 
influence of sludge, and to cause the value of effluent TP 
at the same time. 
3. ENVIRONMENTAL IMPACTS 
Because the dosage of medicament increases 
exponentially, the environmental impact is great. 
3.2. New phosphorus removal technology 
Because there are some problems in reducing the effluent 
TP index concentration by adding chemical phosphorus 
remover, some new technologies, such as magnetic 
coagulation technology, can be used to achieve this goal. 
3.2.1 magnetic coagulation 
Magnetic coagulation technology is to add magnetic 
powder in coagulation precipitation, magnetic powder is 
small as crystal nucleus, it is easier to form alum flower, 
at the same time, the specific gravity of alum flower is 
greatly increased, and the precipitation speed is 
accelerated[2]. The effluent TP can reach <0.02 mg/L; 
turbidity is 1.0 NTU\SS<5.0. 

 
Figure 5 Principle of magnetic coagulation and 
phosphorus removal 
 

 
Figure 7 Flowchart of Magnetic Coagulation Process 
3.2.2 Micro-sand technology 
Micro-sand sedimentation technology is a new generation 
of high efficiency water treatment technology developed 
on the basis of conventional water treatment and 
precipitation technology. It adopts micro-sand and reflux 
technology. It has the characteristics of flexible and 
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reliable process, strong adaptability, strong impact load 
resistance and good effluent quality. 
The micro-sand precipitation process is based on the 
traditional coagulation and flocculation treatment. Under 
the mechanical action of agitator, the electrostatic balance 
of colloidal suspended matter in water is disturbed by 
adding coagulant, and flocculant is added to facilitate the 
attachment of suspended matter and form heavy floc. The 
flocculant adheres the suspended matter to the micro-sand. 
Then the flocculant is synthesized under the action of 
polymer aid. The micro-sand technology is not affected by 
the rapid change of raw water temperature. 
The micro-sand precipitation treatment is carried out as 
follows: 
(1) The coagulant is injected into the raw water supply 
pipe before entering the coagulation tank and mixed at 
high speed in the first tank to begin coagulation. 
(2) The raw water after coagulation enters the filling tank 
with micro-sand and polymer, and the dynamic mixing 
improves the contact between the concrete, polymer and 
micro-sand, which is beneficial to the formation of 
flocculants. 
(3) Entering the flocculation tank, the slow mixing process 
in the tank promotes the maturation of the flocculent and 
increases the particles of the flocculent, the core of which 
is the newly formed flocculent. 
(4) The sand-containing flocculants are precipitated at 
high speed in the clarification part of the inclined plate. 
The micro-sand makes it possible for the inclined plate to 
clarify the design of high speed, and the clarified water is 
collected through the sink. 
(5) The anti-wear centrifugal pump draws sludge from the 
bottom of the clarifier. According to the principle of 
centrifugal swirl, the hydrocyclone separates the sludge 
from the reusable micro sand, which is discharged from 
the overflow of the hydrocyclone and put into the filling 
tank again. The lighter sludge moves up with most of the 
water and is discharged from the vortex overflow. 
Key technologies and equipment: 
(1) Determination of micro-sand recovery -- hydrocyclone 
(2) Micro-sand -- decide to combine with flocs to achieve 
coprecipitation effect 
(3) The -- structure and operating conditions of the 
agitator determine the mixing degree of the micro-sand in 
the pool body and the degree of bonding with the flocs 
(4) High density sedimentation tank -- inclined plate 
sedimentation, scraper and so on determine the 
sedimentation effect, and finally determine the effluent 
effect of the system and the influent hydraulic load 
(5) Reflux sand pump and its accessories -- determine the 
normal return of sand cement mixture 
The effluent TP after micro-sand process can reach <0.02 
mg/L; turbidity is 1.0 NTU\SS<5.0. 
4. ECONOMIC ANALYSIS OF TP WATER QUALITY 
INDEXES IN SEWAGE TREATMENT PLANT 
4.1. Analysis of pharmaceutical cost increases 
4.1.1 cost analysis of TP agents with low concentration 
Figure 3 shows that, Operating plants 2 and 3 are 0.03-0.1 
mg/L, lower than operating plants 4 and 5 effluent TP But 
2, The cost of running a plant is 4, Five doses cost twice 

as much, Conversion into tons of water decreased 0.1 mgP 
the cost of medicament needs to increase 0.03-0.1 yuan. 
Cost analysis of removal of orthophosphate from deep 
treatment plants 4.1.2 individual operating plants 
The phosphorus removal process of sewage treatment 
plant in the investigation is divided into front-end dosing 
and advanced treatment, which mainly ensures the 
decrease of effluent phosphate from 0.5 to 0.3 mg/L, It can 
be seen from the following data that the increased cost and 
high concentration P continue to decrease to low 
concentration. 

 
Figure 7 Cost of water mgP agent for advanced treatment 
process 
Through the above analysis, it is theoretically feasible to 
reduce the effluent TP from 0.3 mg/L to 0.2, but the cost 
of medicament is high. The cost of removing 0.1 mg 
phosphorus remover is equivalent to that of 1 mgP of 
original sewage treatment plant. It is estimated that on the 
basis of 0.3 mg/l, the cost of reducing to 0.1 tons of water 
removal should be increased by 0.05-0.1 yuan. 
4.2. Analysis of cost increases in operations management 
Due to the increase of dosage of medicament, the cost of 
operation and management will increase, especially the 
service life of the equipment will be reduced, the cost of 
maintenance and maintenance of the equipment will 
increase, and the cost of water per ton is expected to 
increase by 0.01 yuan / ton 
4.3. Cost analysis of new technologies 
4.3.1 Magnetic Coagulation Technology 
The investment cost of magnetic coagulation process 
project is high. It is estimated that the input cost of 
equipment needs 150-200 yuan / ton of water, the cost of 
civil construction needs 30-40 yuan / ton of water, and the 
later operating cost may be reduced to 0.03-0.04 yuan / 
ton. 
4.3.2 Micro-sand technology 
The investment cost of micro-sand process engineering is 
high, the initial estimate equipment input cost needs 200-
300 yuan / ton water, the civil construction cost needs 30-
40 yuan / ton water, the later operation cost is mainly 
divided into medicament cost, equipment maintenance 
cost, micro-sand renewal cost. According to the data of 
operation experience, the cost of medicament is 0.025-
0.03 yuan / ton, the annual cost of equipment maintenance 
and maintenance is 3-5 million yuan / year, and the 
renewal cost of micro-sand is 5-1 million yuan / year 
5. CONCLUSIONS AND RECOMMENDATIONS 
The effluent TP of 1. municipal sewage treatment plant is 
further improved after reaching the first class A standard, 
Control the effluent value within 0.2 mg/L, In terms of 
theoretical research and technical analysis, It can be 
achieved. But if the back end doesn't increase the input of 
process modification facilities, such as sedimentation 
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facilities, By chemical phosphorus removal, It is 
suggested that the water quality index should not be used 
as the assessment index of sewage treatment plant, When 
the effluent control TP of the wastewater treatment plant 
is increased to 0.2 mg/L by encouragement and reward (it 
is recommended that the effluent TP be less than 0.2 mg/L 
by adding medicament, Based on average monthly data), 
The actual cost of reducing 0.1 mgP tons of water agent at 
low concentration (effluent TP within 0.3 mg/L) increased 
by 0.05-0.1 yuan, The cost of water management 
increased by 0.01 yuan, The total increase cost is 0.06-
0.11 yuan. 
2. using new technology to increase effluent concentration, 
It can ensure the stability of the effluent to meet the 
requirements, A lower level of effluent TP, The effluent 
TP can reach mg/L;<0.02 if using magnetic mixing 
Turbidity <1.0 NTU\SS<5.0 mg/L, It can meet the 
demand of bid raising. But the investment costs are high, 
Magnetic coagulation process preliminary estimate 
equipment input cost needs 150-200 yuan / ton of water, 

Civil construction costs 30-40 yuan per ton of water, But 
later operating costs may be reduced to 0.03-0.04 yuan / 
ton. Preliminary estimate of the investment cost of the 
micro-sand process, Later operation cost is mainly divided 
into medicament cost, equipment maintenance cost, micro 
sand renewal cost. The cost of medicament is 0.025-0.03 
yuan / ton according to the operation experience, Annual 
equipment maintenance, maintenance cost of 3-5 million 
yuan per year, The renewal cost of micro sand is 5-100 
yuan per year. 
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Abstract: the reservation of law refers to the special 
legislative matters such as the restriction of the 
Constitution on the basic rights of the people, such as the 
restriction on the basic rights of the people in the 
constitution, which is reflected in the exercise of the rights 
strictly through the supreme legislature in accordance with 
the law, and no administrative organ can replace it. 
Administrative acts taken by administrative organs must 
be authorized by the legislature by law; otherwise, they 
will not be legal. Administrative acts must be governed by 
law. If there is no clear provision in the law, the 
administrative subject cannot directly conduct 
administrative acts. There are different places between the 
principle of legal reservation of constitution and the 
principle of legal reservation of administrative law, but 
there are many similar places between them, for example, 
they attach the same importance to the legislative power 
and administrative power, and clearly divide the 
boundaries of exercising power. So, how to protect the 
basic rights of the people, the principle of the legal 
reservation of the Constitution and the principle of the 
legal reservation of administrative law? This paper will be 
in-depth discussion. 
Key words: Constitution; Administrative Law; Law; 
Reservation Principle 
 
INTRODUCTION 
The basic principle of the principle of legal reservation is 
the legitimacy and standardization of the executive subject 
to exercise its rights. The administrative organ can only 
exercise the rights legally after it is authorized by the 
legislative organ. However, this is different from the 
principle of legal priority which we know well. The 
principle of legal priority can allow the conduct of the 
behavior not specified by law, but in the principle of legal 
reservation, it is not allowed to conduct the behavior that 
the law has not made clear norms at present. The subject 
of administrative power has the law enforcement power, 
but the enforcement power is restricted by the legislative 
power, which is not applicable to the principle of law 
priority. From the perspective of the system, constitution 
and administrative law are not two regulations of the same 
system. They are different in principle. However, in the 
treatment of some events, they also embody many similar 
legal concepts. For example, the principle of legal 
reservation is the principle of both constitution and 
administrative law, but there are different concepts in the 
exercise of different departments. [1] 
1. THE CONCEPT AND TYPES OF THE PRINCIPLE 
OF LEGAL RESERVATION 
The principle of legal reservation was first proposed by 

Otto Mayer, the father of German administrative law, in 
the early 19th century. The core of the principle of legal 
reservation is balance. In order to reasonably divide the 
boundary between legislative power and administrative 
power and ensure the independent implementation of 
administrative power. The greatest significance of the 
principle of legal reservation lies in restricting the power 
of administrative organs, making it unable to control the 
safety of people's lives and property as they wish, and to a 
great extent, protect the basic rights of citizens. With the 
rapid development of society, the legal system is 
becoming more and more perfect, and citizens' awareness 
of their rights is gradually awakening. Because of the 
loopholes in the current legal system, many illegal acts 
triggered by the principle of legal reservation are caused. 
The principle of legal reservation is formed after the long-
term repeated tearing of legal system and human 
governance. Finally, the embodiment of administrative 
law is that the principle of legal reservation will provide 
the basis for administrative acts on the premise of 
compliance with the law, and the administrative acts 
should be restricted by law. The Constitution stipulates 
that the principle of legal reservation refers to that within 
the scope of the country, the administrative organ is the 
only institution to exercise legal rights. [2] 
2. THE DIFFERENCES BETWEEN THE PRINCIPLE 
OF LEGAL RESERVATION IN CONSTITUTION AND 
ADMINISTRATIVE LAW 
(1) Differences in theoretical basis 
The principle of legal reservation is mainly used to restrict 
the legislature, and to protect the basic rights of the people 
by ensuring democratic sovereignty and legal system to 
regulate the management and clear division of labor of the 
legislative body. The principle of legal reservation is 
based on three theoretical bases: 1. The principle of 
decentralization. The principle of decentralization is the 
core of the constitution. It can disperse the government 
rights, prevent the centralization and abuse of rights, 
improve social norms and our administrative order, so as 
to protect the interests of citizens. 2. Parliamentary 
democratic principles. The principle of parliamentary 
democracy refers to that the rights of our country are in 
the hands of the people, and the sovereignty of the people 
is greater than that of the rulers. Protecting the people's 
sovereignty is to protect the state sovereignty. The 
people's parliament is the main way for the people to 
exercise their rights. The deliberative organ should 
safeguard the rights of the people and feed back the 
people's thoughts. 3. Human rights. Human rights are the 
most fundamental rights that everyone has and should be 
protected most. The state should effectively restrict 
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administrative rights and avoid violating human rights. 
When people exercise their rights, they should abide by 
laws. The Constitution and laws also stipulate that 
administrative organs can not hinder the law of people's 
Congress. 
(2) Performance in different laws 
The principle of law reservation in China comes from the 
Constitution and legislation. In the legislation, there are 
clear and normative provisions for the formulation of law, 
with the emphasis on the sovereignty of the state, mainly 
including the provisions on the scope of legal protection 
and the key provisions of legal reservation. There are no 
clear provisions on the important contents of legal 
reservation in these articles. The principle of legal 
reservation of administrative law is highlighted in the 
administrative license law and punishment law. Generally 
speaking, administrative organs should not perform 
administrative acts on the reserved matters in the 
constitution until they have obtained the authorization of 
law. If they are not authorized by law, they can not 
exercise this right. 
3.THE RELATIONSHIP BETWEEN THE LEGAL 
RESERVATION IN THE CONSTITUTION AND THE 
LEGAL RESERVATION IN THE ADMINISTRATIVE 
LAW 
There is a close relationship between the legal reservation 
in the Constitution and the legal reservation in the 
administrative law, which is very similar. The scope of the 
exercise of the rights of the two principles of legal 
reservation is produced and regulated in the process of 
restricting the legislative and administrative powers. 
When dealing with most of the reserved matters, the 
administrative organ is generally granted the right by legal 
authorization and executed by the administrative organ; 
however, there are special circumstances, which must be 
disposed according to the law. For some existing laws 
have not yet clearly defined the events, but there is an 
urgent need to solve it. The legislative organs can 
authorize the administrative organs to handle them 
according to the existing administrative law. The decision 
on the reservation means that in any case, it must be 
strictly implemented in accordance with the provisions of 
the law and shall not be exceeded. In addition, the 
principle of legal reservation in constitution and 
administrative law has the same purpose. It limits the 
legislative organs to exercise their powers by giving them 
corresponding powers and ensuring the normal exercise of 
their rights. The article 9 of the legislative law in China 
reflects this project well. Some of the provisions in the law 
are related to the protection of the rights and interests of 
citizens in the absolute reservation of law, so as to better 
protect the basic rights of citizens. [3] 
4. THE PRINCIPLE OF LEGAL PROTECTION PLAYS 
AN IMPORTANT ROLE IN THE CONSTITUTION 
AND ADMINISTRATIVE LAW OF OUR COUNTRY 
The principle of legal protection has an important 
influence on the Constitution and administrative law of 
our country, especially in dividing and restricting the 
legislative power and administrative power of the 
constitution. Through the above analysis and exploration, 

this paper analyzes the importance of the principle of legal 
protection from two aspects of constitution and 
administrative law. 
(1) How to embody the principle of legal protection in the 
Constitution 
1. the principle of legal protection restricts the power of 
the people's Congress and its Standing Committee 
The National People's Congress and its Standing 
Committee are not only the highest power organs in China, 
but also the highest legislative organs in China. It has an 
important identity of dual institutions. As the highest 
authority, his power is the largest. But according to the 
Constitution and the legislative law, when the 
administrative organ uses the legislative power, he must 
be restricted to some extent. In the principle of legal 
reservation, he needs to be supplemented by constitutional 
principles. By restricting the power of the National 
People's Congress and its Standing Committee, the scope 
of power of the legislative power of the administrative 
organ which can be granted power can be regulated. [4] 
2. the principle of legal reservation may limit and divide 
the functions and powers of the State Council 
The use of the principle of legal protection in the 
constitution is conducive to the restriction and division of 
power, and can improve the legitimacy and rationality of 
the State Council in exercising its power. The principle of 
legal reservation in constitution is mainly to restrict and 
regulate three aspects: the right of exceeding power, 
exercising power independently and granting exercise 
right. The division of the terms of reference of the 
supreme authority and the supreme administrative organ 
in the current constitution is not based on the principle of 
dealing with the event, but the provisions made in specific 
events to avoid power overlap. Through the principle of 
legal reservation, the State Council can clearly stipulate its 
responsibilities and powers, and it can divide and restrict 
the power of the highest authority and the highest 
administrative organ. 
(2) The influence of the principle of legal protection on 
the administrative law 
In the analysis of the impact of the principle of legal 
protection on administrative law, we analyze the law and 
administration in administrative law, and analyze and 
demonstrate how the principle of legal reservation affects 
the formulation of the norms of legal administration in 
China. 
(3) Further analysis of the legal content in administrative 
law 
There are two kinds of interpretation of law, including big 
concept and small concept. We have come to the 
conclusion in the process of analyzing the principle of 
legal reservation. The authorization of the main 
administrative organ and relevant legal provisions in 
administrative law are the rules in the principle of 
reservation. The legal responsibilities and the scope of 
authority in the administration according to law are further 
clarified and regulated, and the scope of application of the 
right of administration according to law is reasonably 
divided, and the scope of legal restriction is also defined, 
which makes the legal system of our country more perfect. 
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5. CONCLUSION 
Through the above analysis and research, the principle of 
legal reservation restricts the administrative behavior of 
the government by virtue of its strong binding force. The 
use of the principle of legal reservation can restrict the use 
of government rights, avoid abuse of power and protect 
the basic rights and interests of citizens. The standard use 
of the principle of legal reservation can improve the way 
the government serves the people and more effectively 
safeguard the legitimate rights and interests of the people. 
 
REFERENCE 
[1] Jiekaixuan. The study on the principle of legal 

reservation in constitution and administrative law [j]. 
Legal system exposition, 2015 (6): 275. 
[2] Xue Chao. The study on the principle of legal 
reservation in constitution and administrative law [j]. 
Legal system Exposition (zhongxunyuan), 2014 (112): 
373. 
[3] Wang Zhenhai. Analysis of the principle of legal 
reservation in constitution and administrative law [j]. 
Legal system exposition, 2019 (21): 281. 
[4] Zhang Jue Furong. Analysis of the principle of legal 
reservation in the Constitution and administrative law [j]. 
Human resource management, 2017 (9): 397. 
 

 
 
  



International Journal of Computational and Engineering Vol.6 No.2 2021  193 

ACADEMIC PUBLISHING HOUSE 

Design Thinking And Strategy Of Intelligent 
Products In The Era Of Internet Of Things 

 
CAI Chang-an 
School of Information Engineering, Yancheng Teachers University, Yancheng Jiangsu 224002, China 
 
Absrtact: in recent years, computer and Internet industries 
based on information technology have been continuously 
integrated and become the mainstream force leading the 
development of the information age. In order to 
continuously meet the needs of social development, the 
Internet of things era came into being, realized the 
combination of real and virtual world, led the 
development trend of the new era, and became the general 
trend of global development in the future. With the 
continuous development of information technology, 
people pay more attention to the era of Internet of things. 
In the era of Internet of things, a variety of intelligent 
products are produced, which are widely used in various 
fields, making production and life tend to be intelligent, 
and gradually changing people's way of life. All kinds of 
intelligent products derived from the Internet of things era 
should pay special attention to the practicability of 
products to people's life in product design. 
Key words: Internet of things era; Intelligent products; 
Design thinking; strategy 
 
1. INTRODUCTION 
With the continuous development of the Internet, people's 
lives are also undergoing earth shaking changes, the 
frequency of using intelligent products in life is higher and 
higher. Whether it is technology or goods, advanced 
Internet technology can realize resource sharing. 
Therefore, the Internet of things, which is easy to 
understand, refers to the connection between goods and 
goods through the Internet, thus forming the relationship 
network. Internet of things technology has a great impact 
on people's life. Therefore, in the stage of technology 
development, the government has formulated relevant 
policies to support the development of technology, which 
has broad prospects and attracted the attention of people 
in different fields of society. It has also set up disciplines 
in Colleges and universities to cultivate technical 
professionals and promote the continuous development of 
Internet of things technology. The combined development 
of Internet of things and Internet technology has realized 
the efficient use of resources, changed people's way of life, 
and promoted more intelligent life. At the same time, the 
large demand for technical personnel has also increased 
employment channels and promoted the diversification of 
employment posts. 
1.1 application of Internet of things 
With the continuous development of science and 
technology, intelligent products can be seen everywhere 
in today's life, which has changed everyone's way of life 
and improved their sense of happiness. For example, when 
you need to know the weather conditions of the next day 

for outdoor activities or other arrangements, you can only 
watch the weather forecast on time on TV in the past, but 
now you can check the weather conditions of the next day 
and even the weather changes in the next few weeks by 
turning on your mobile phone anytime, anywhere and 
locating to the target geographical location; In the past, if 
you want to drive to a certain place by yourself, you have 
to buy a map or inquire about the route in advance. Now, 
with the Internet of things technology, you only need to 
turn on the positioning on the on-board system and input 
the target location to guide the route in real time. You can 
also predict the congested road sections and change the 
route in advance to avoid congestion. In addition, you can 
also detect the speed, Remind car owners to pay attention 
to deceleration in dangerous road sections, greatly 
increasing driving safety; The role of the Internet of things 
is also reflected in the medical aspect, which can detect 
patients in real time. The retained data can provide data 
support for doctors' diagnosis, and also provide 
convenience for office workers. Children can't accompany 
patients all the time because they are busy at work. The 
real-time monitoring of the Internet of things can save 
human resources. Thus, the shadow of the Internet of 
things can be seen everywhere in life, which brings great 
convenience to life. 
1.2 design prospect of intelligent products 
Under the background of Internet, the interconnection 
between network and products is realized, but this 
connection needs to be operated manually. The Internet of 
things technology will realize the automatic connection 
between goods and network. According to the product 
performance and the corresponding crowd, the system can 
complete it independently. It can also analyze the 
matching success rate according to the crowd use, the 
user's evaluation of the product, etc, More intelligent. 
With the increasing improvement of people's living 
standards, the range of daily necessities has become larger. 
Therefore, the emergence of new products should meet the 
diversified needs of users, meet the needs of human beings, 
and can be simulated. The Internet of things technology 
has made some achievements in this aspect and has a good 
development prospect. With the support of national 
policies, the Internet of things technology will achieve 
higher achievements and produce better products in the 
near future. 
2. ANALYSIS OF THE CHARACTERISTICS OF 
INTELLIGENT PRODUCTS IN THE ERA OF 
INTERNET OF THINGS 
The Internet of things realizes the intelligence of the 
connection of all things. Compared with the intelligence 
in the Internet era, the audience is more extensive and the 
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connection of goods is broader. At this stage of life, there 
are many intelligent products under Internet technology, 
which can submit opinions through the Internet. Next, it 
focuses on the characteristics of intelligent products under 
the Internet of things technology from two aspects. 
2.1 systematic features 
Internet of things technology has a very powerful system, 
which includes a lot of intelligent devices, and items 
entering the system will be redefined to meet human needs. 
For example, most of the intelligent refrigerators on the 
market can adjust the temperature according to the needs 
of users, while the Internet of things refrigerator recently 
released by Haier can also realize the intelligent 
management of the food in the refrigerator. Users install 
the mobile phone software corresponding to the Internet 
of things refrigerator on their mobile phones, scan the food 
bar code, record the food information, and remind users to 
use it in time when it is about to expire. If an item is 
missing in the refrigerator, the system will automatically 
push the purchase channel to users. In this powerful 
system, the food management of the refrigerator is 
combined with the shopping website, and it will be pushed 
to the users when needed, which brings great convenience 
to the users and increases their happiness in life. 
Internet of things technology has also developed the 
ability of information collection and processing. The 
relationship between products has changed from the 
traditional relationship between people and goods to the 
relationship between goods and goods. In the process of 
product use, through the interaction between products, the 
Internet of things system collects relevant use data, carries 
out calculation, processes information, and automatically 
adjusts, and then provides more user-friendly services, 
saves users' time, and allows users to do more things in 
limited time. Therefore, all items in the Internet of things 
system are connected with each other, and the 
systematization makes the technology play a more 
efficient role [1]. 
2.2 recognizable features 
Many times in our life, we need ID card as a pass. This is 
because in the Internet era, each person's ID card is input 
with different information, through which people's 
characteristics can be identified. In the era of Internet of 
things, all items are encoded. The network technology of 
Internet of things can be divided into sensor network, 
transmission network and application network. Sensor 
network is mainly composed of sensor, two-dimensional 
code and RFID, and RFID gives the label of the goods, 
which can trace the origin of the products. Therefore, the 
sensor network can achieve the effect of identifying the 
types of goods and the origin of production. For example, 
in farms, each pig has a label to record their quality and 
origin information. When the pig is slaughtered, this label 
will be pasted. People who sell or buy pork can scan the 
code to get the basic information of pork, which ensures 
the quality of pork and increases the food safety of users; 
In the field of public transportation, the society advocates 
green travel, and waiting for public transportation is a test 
of patience. Therefore, under the Internet of things 
technology, users can know their real-time positioning 

when waiting for public transportation, allocate their time 
reasonably according to the vehicle information, and 
provide the optimal route scheme for users according to 
the geographical location; Life at home has become more 
intelligent. The Internet of things technology connects 
intelligent furniture together, and realizes the control of 
equipment according to the needs of users. In short, the 
Internet of things technology is to connect all things in life, 
and provide greater convenience for users' life by 
collecting users' life data [2]. 
3. THE DESIGN THINKING AND STRATEGY OF 
INTELLIGENT PRODUCTS IN THE ERA OF 
INTERNET OF THINGS 
3.1 humanized design concept 
Humanized design refers to all the design that should meet 
the needs of human beings, and realize more suitable for 
the actual life of human beings, and can provide more 
convenient design for human beings. The main feature is 
to find the difficulties in the user life by collecting data. 
After systematic analysis and processing, the problem of 
users is finally solved. But in theory, to achieve a higher 
effect is to predict the problems in life in advance by 
collecting and analyzing data, including the energy used, 
intelligent home, etc., and designing a variety of solutions 
to avoid difficulties. When difficulties cannot be avoided, 
corresponding countermeasures will be available to solve 
them. With the continuous improvement of living 
standards, users pay more attention to the quality of life, 
because designers should implement the humanized 
design concept and provide more comfortable life 
experience for users. 
3.2 development strategy of intelligent products in the 
future 
With the development of the times, the social changes lead 
to the rapid pace of life of the population, resulting in no 
time and energy to manage interpersonal relations, and 
there is greater pressure on work, which makes most of the 
population in the cold world. In this era background, 
Internet of things technology needs a kind of company to 
users, to bring warmth to users, can bring users friends the 
same company. Therefore, the design of Internet of things 
technology should not only take into account the needs of 
most people, but also special needs to meet the needs of 
different groups [3]. 
4.EPILOGUE 
Internet of things technology has built the relationship 
between reality and virtual, which transforms the 
relationship between human and object from static to 
dynamic, and changes the way of human life. However, 
Internet of things technology still has a great development 
space and broad prospects. It is believed that there will be 
a greater breakthrough under the support of national 
policies, which will bring greater changes to life and 
improve the happiness of life. 
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Abstract: Private colleges and universities are a force that 
can not be ignored in China's education system. Under the 
current social environment, the number of non-profit 
private colleges and universities is gradually 
increasing.But focusing on the reality, many problems of 
non-profit private colleges and universities are obvious. 
The more obvious problem is the internal governance 
structure. There are various problems in the board of 
directors, President, supervision and Party organizations, 
which will also have a serious negative impact on the 
future development of non-profit private colleges and 
universities. Based on this, this paper will discuss the 
countermeasures to improve the internal governance 
structure of non-profit private colleges combined with the 
problems existing in the current internal governance 
structure of non-profit private colleges. 
Key words: non profit private colleges and universities; 
Internal structure; There are some problems; Strengthen 
Countermeasures 
 
1. CURRENT PROBLEMS OF INTERNAL 
GOVERNANCE STRUCTURE OF NON-PROFIT 
PRIVATE COLLEGES AND UNIVERSITIES 
1.1 The construction of the board of directors needs to be 
improved 
1.1.1 The rationality of personnel structure should be 
improved 
In the internal governance of non-profit private colleges 
and universities, the role of the board of directors is 
immeasurable. The board of directors is responsible for 
the decision-making of important practice. It can have the 
power to appoint or dismiss the president, and it also has 
the decision-making power on some matters such as the 
salary standard or the establishment quota of university 
staff.However, in the board of directors of some non-profit 
private colleges and universities, teachers only account for 
less than 10% of the total. Some management modes are 
even similar to enterprise management modes. The 
interests of the organizers often affect the implementation 
of decision-making.In addition, the phenomenon of 
celebrity effect flooding the board of directors is also 
common. Although increasing the proportion of 
celebrities in the board of directors can improve the 
popularity of colleges and universities to a certain extent, 
and has a positive impact on the subsequent mobilization 
of social resources, in the long run, the effect of celebrity 

still has more disadvantages than advantages. 
1.1.2 Unclear division of responsibilities 
The board of directors can be fully responsible for the 
formulation and amendment of the school&apos;s charter, 
and be responsible for the control of the future 
development plan.At the same time, it also has the 
financial power to be responsible for the fund-raising, 
audit, final accounts, etc.Although the division of labor 
between the president and the board of directors should be 
clear, the differences between them in the performance of 
responsibilities and the distribution of interests can not be 
ignored. Therefore, in the distribution of power, there are 
often extreme imbalances or one-sided phenomenon, 
which is not conducive to the long-term development of 
colleges and universities. 
1.2 The strength of headmaster team construction is not 
strong 
1.2.1 The problem of external Headmasters 
This kind of principals, either because they are old or 
because they are not familiar with the comprehensive 
situation of the school, often fail to achieve the desired 
management effect.In terms of the source of personnel, 
they are either retired by public colleges and universities, 
or retired by the administrative department of education, 
or simply registered by celebrities.The principals of these 
three types of personnel will not only be questioned in the 
professional level and management mode of management, 
but also find it difficult to devote their energy to the 
handling of school affairs, and the practicality of 
management is not strong. 
1.2.2 Internal election of Principals 
The problem of Internal Election of principals can not be 
ignored.For example, whether we can truly grasp the pulse 
of modern education, implement various educational 
requirements, attach importance to the long-term 
development goals of the school, and make scientific 
decisions.In addition, if the president is promoted by the 
staff, although he can fully understand the situation of the 
University, he still needs a broader vision. 
1.3 The internal governance system needs to be improved 
The internal governance system will greatly affect the 
sustainable development of the school in the 
future.Focusing on the reality, many school regulations do 
not meet the legal requirements of private education.In 
addition, the school fails to balance the immediate 
interests and long-term interests in the process of system 
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formulation, which leads to the loss of long-term goal 
planning in the long run. 
1.4 The supervision mechanism is not perfect 
Although the current law strictly stipulates the rights and 
responsibilities of the president and the board of directors, 
the problems are still visible to the naked eye.In some non-
profit private colleges with relatively chaotic management, 
it is not uncommon for the board of directors and the 
president to compete for power.For example, the board of 
directors tends to blur the responsibilities of principals, or 
interfere with the normal work of principals, so as to 
obtain more decision-making power in school practice.At 
the same time, there is no strict supervision on the exercise 
of the power of the president and the board of 
directors.Although some non-profit private colleges and 
universities have set up the board of supervisors, but in the 
power level, the board of supervisors has not maintained 
the same level as the board of directors, resulting in the 
supervision power has become empty talk, unable to 
effectively perform the supervision duties. 
1.5 Failure to give full play to the effectiveness of the 
party organization 
The party organizations in non-profit private colleges and 
universities can make colleges and universities adhere to 
the socialist direction of running schools unswervingly 
and effectively implement the party&apos;s educational 
policies.However, in some private colleges and 
universities, there is no core figure of the party 
organization in the board of directors, which is difficult to 
have a substantial impact on the future direction of the 
school at the decision-making level, and also can not 
ensure the sustainable development of the school in the 
correct direction.In addition, the lack of discourse power 
of grass-roots party organizations leads to the lack of 
political atmosphere in some private colleges and 
universities, and also affects the perfection of the party 
organization system construction in Colleges and 
universities. 
2. COUNTERMEASURES TO IMPROVE THE 
INTERNAL GOVERNANCE STRUCTURE OF 
NON-PROFIT PRIVATE COLLEGES AND 
UNIVERSITIES 
2.1 Attach importance to the construction of the board of 
directors 
Due to the purpose of running a non-profit private 
university, it will not take profit as the purpose. Therefore, 
in terms of the composition of the board of directors, the 
future development of the university should be given a 
higher priority, preferably including the sponsor of the 
University, the president, representatives of the party 
organization, representatives of the staff, alumni, parents 
and students, so as to represent the interests of different 
groups, For different groups.The board of directors should 
be strictly screened for moral character and education 
background, and more than one third of the board of 
directors should have education experience.In addition, 
members of the board of directors can not hold concurrent 
posts to prevent the phenomenon of power rent-
seeking.Every member of the board of directors should 
clarify the power relationship with the principal, ensure 

the balance of the exercise of power, follow the principle 
of subordinate to superior in the implementation of affairs, 
and refine the responsibilities of different power systems, 
so that the school can achieve long-term development. 
2.2 Attach importance to the expansion of Headmasters 
In the society, private colleges and universities have a 
certain gap with public colleges and universities in terms 
of status, reputation and welfare. This is also an important 
reason why some managers with strong ability will not 
take private colleges and universities as their first 
choice.In addition, some private colleges and universities 
are run by the organizers, and the selection mechanism 
does not give full play to its power.Based on this, the 
government should pay attention to the mobilization of 
various resources, focus on supporting non-profit private 
colleges and universities, strengthen the implementation 
of financial allocation, and improve the attractiveness of 
private colleges and universities to effective managers 
through the power of public opinion.The role of the 
principal selection mechanism should be brought into full 
play. Suggestions from the Advisory Committee should 
be collected. The selection committee should be 
responsible for selecting candidates for the principal, and 
the board of directors should make the final decision on 
the appointment.In this regard, China&apos;s non-profit 
private colleges and universities can fully learn from the 
experience of western developed countries, commit to the 
establishment of a leadership group with the principal as 
the core, strengthen the management of internal affairs of 
the school, and avoid the phenomenon of the power 
vacuum of the principal. 
2.3 Committed to the improvement of system construction 
Any organization that wants to exist for a long time and 
operate normally can not do without the power of the 
system, and non-profit private colleges and universities 
are no exception.The government should take the lead in 
revising and improving various laws and regulations of 
private colleges and universities at the present stage, and 
pay attention to the supervision of the system of private 
colleges and universities.At the same time, private 
colleges and universities should pay attention to 
strengthen the implementation of internal supervision, 
refine the work requirements of the president, the board of 
directors and the staff through the strength of the 
system.In addition, the rules of procedure of the academic 
committee and the president&apos;s office meeting 
should be clearly stipulated in the school charter. 
2.4 Strengthen the soundness of supervision mechanism 
The responsibilities of the chairman and the president can 
be seen in the law on the promotion of private education, 
but the laws and regulations do not clearly point out under 
what circumstances the president and members of the 
board of directors should be dismissed, and the 
institutional strength is still relatively lacking.In this 
respect, we can learn from the practice of private 
universities in Japan. Japanese private universities adopt a 
management system similar to the separation of powers, 
in which the Council (equivalent to the board of directors 
in China), the board of supervisors and the Council are 
jointly responsible for the daily affairs of universities.The 



198  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

three forces can contain each other, and there will be no 
serious tilt of power.In addition, the laws and regulations 
of private schools in Taiwan Province also clearly 
stipulate that if a director attends the relevant meeting and 
is absent for more than three times without reason, he will 
be dismissed. 
2.5 Attach importance to the exertion of the political core 
position of the party organization 
Non profit private colleges and universities should also 
pay attention to the implementation of Party building. For 
the government, it should arrange relevant personnel to 
strictly supervise the implementation of relevant policies, 
and strive to ensure the direction of running a school on 
the limited track.In addition, the relevant regulations have 
also made relevant provisions on the composition of the 
board of directors, stipulating that the party organization 
personnel should meet the proportion requirements, and 
making clear the important role of the party organization 
in private colleges and universities.The constitution of 
private colleges and universities should attach importance 
to the core position of the party organization, and specify 
the relevant contents, so as to maximize the political core 
role of the party organization. 
3. CONCLUSION 
To sum up, the internal governance structure of non-profit 
private colleges and universities should start from the 
board of directors, President, system, supervision and 
Party organizations to achieve the balance of power, 
ensure the standardization of the implementation of the 
work, and help the sustainable development of private 
colleges and universities. 
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Absrtact: outward bound is a new type of experiential 
learning mode, which realizes the organic combination of 
sports and entertainment, can stimulate students' potential 
and improve their team cooperation ability.The 
introduction of outward bound mode in college physical 
education teaching can be close to students&apos; reality 
and deeply loved by students. Based on this, this paper 
expounds and analyzes the specific measures of 
introducing outward bound mode into college physical 
education. 
Key words: college physical education; outward bound 
mode; thinking 
 
1.THE SIGNIFICANCE OF INTRODUCING 
OUTWARD BOUND MODEL INTO PHYSICAL 
EDUCATION IN COLLEGES AND UNIVERSITIES 
Outward bound has a long history, which has been more 
than 60 years. It was introduced into China in the 1990s. 
With the development of outward bound, the government 
attaches great importance to this training mode. At present, 
more and more enterprises and institutions introduce 
outward bound into it, and outward bound has become the 
focus of current academic research.Outward bound is an 
experiential learning mode, which is different from the 
traditional teaching mode. It enables students to learn 
relevant contents in a positive, cheerful and pleasant 
atmosphere, excavates students&apos; potential through 
activities, improves their team cooperation ability and 
practical ability, and cultivates students&apos; 
adaptability to life and environment.Outward bound is a 
new education mode, which is different from ordinary 
training and traditional physical education. It integrates 
traditional training, sports, tourism, entertainment and 
other contents.Contemporary college students, they are 
keen on fashion, like this kind of wonderful, challenging 
content, the introduction of outward bound mode into 
college physical education, can let students constantly 
challenge, beyond themselves, find solutions to problems 
in teamwork, improve students&apos; ability to adapt to 
society and solve problems. 
Outward bound is also often called experiential learning. 
Compared with the traditional physical education teaching 
mode, outward bound belongs to a new type of modern 
education mode. On the surface, outward bound is a 
combination of sports and entertainment. In essence, 
outward bound relies on lively project activities. The pre 
planning of activities has a strong purpose, which aims to 
let students find problems in the process of outward 
boundIt can stimulate individual potential, improve team 
cooperation ability, and make participants&apos; thinking 
more flexible.It is of great significance to introduce 

outward bound into physical education in Colleges and 
universities 
1.1 Highlight the dominant position of students 
One of the important characteristics of outward bound 
course is to use experiential learning to carry out self-
education. In the teaching process, it is significantly 
different from the traditional teaching mode.When 
preparing lessons, teachers need to clarify the content, 
purpose and precautions of outward bound, and convey 
them to students before teaching. After the beginning of 
the course, the above contents will not be repeated. At the 
end of the course, students are required to share the 
training, participate in the discussion spontaneously, and 
summarize their feelings in outward bound, which fully 
reflects the dominant position of students and plays a 
positive role in stimulating their potential. 
1.2 Improving students&apos; psychological quality 
The goal of project planning in outward bound course is 
to let students show their true selves, overcome their inner 
uneasiness and fear by defeating themselves and 
opponents, adjust themselves in time, learn to fight against 
pressure correctly, and maintain a calm and calm 
attitude.Outward bound greatly exerts students&apos; 
psychological endurance, helps to optimize their 
psychological quality and help students better understand 
themselves, which is the sublimation of modern education 
concept. 
1.3 Improving students&apos; social adaptability 
The university stage is an important transitional stage 
before students enter the society. For a long time, students 
are in the protection of the campus and family. After 
entering the society, they often encounter difficulties 
because of their weak social adaptability. For colleges and 
universities, they have the responsibility and obligation to 
establish ties and bridges for students, and use higher 
education to improve their comprehensive ability, so as to 
lay the foundation for their subsequent entry into the 
societyFoundation.The outward bound course is an 
important link, which can help students overcome all 
kinds of resistance, let them surpass themselves in the 
process of challenging difficulties, experience the joy of 
success, and accept failure.In the outward bound training, 
we can temper the students&apos; will, let them know 
themselves objectively, and use flexible ways of 
experience to help them see the world dialectically. 
2.ON THE INTRODUCTION OF OUTWARD 
BOUND MODE INTO COLLEGE PHYSICAL 
EDUCATION 
2.1 Grasp the teaching idea and strengthen the curriculum 
reform 
In order to make outward bound into college physical 
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education, we should first follow the people-oriented 
education concept, treat physical education based on the 
people-oriented idea, respect the teaching method of 
students, and fully tap the potential of every student.In 
physical education teaching, teachers should put quality 
education in the first place, exploit students&apos; 
advantages in a scientific way, cultivate their hands-on 
ability and innovation ability, and improve students&apos; 
comprehensive quality.Colleges and universities should 
also provide teachers with enough opportunities for 
professional development, so that they can keep pace with 
the times and establish the educational concept. With the 
permission of venues, teachers and other conditions, they 
should carry out outward bound courses step by step, 
gradually increase capital investment and build outward 
bound bases, so as to lay a foundation for the smooth 
development of outward bound.In the construction of 
Outward Bound training base, we should also attach great 
importance to it. Outward bound training project has 
strong timeliness and is also a very popular project. 
However, with the passage of time, students may 
gradually dislike it. Therefore, PE teachers should 
constantly observe in their daily teaching, eliminate 
invalid projects in time, and keep pace with the times in 
the selection of projects and the layout of props and 
venuesAll in all, in line with the characteristics of the new 
era, constantly changing, so that students get the most 
valuable experience. 
2.2 Break the original teaching mode of Physical 
Education 
Outward bound makes the physical education classroom 
separate from the original teaching mode and expand from 
some traditional projects to nature and society, which is 
the sublimation of traditional physical education 
curriculum.At present, the development of physical 
education curriculum in most schools is mainly based on 
skills and technical training, ignoring the students&apos; 
spiritual education, while outward bound pays attention to 
the comprehensive development of students&apos; 
psychology and social adaptability. At present, the forms 
of physical education content in Colleges and universities 
are very diverse, including physical education elective 
courses, health care physical education courses, club 
physical education courses, etc., which stimulate 
students&apos; enthusiasm for exerciseIt has a certain 
effect, but it is still lack of novelty. We need to make full 
use of resources to reform the content of Outward Bound 
training. We should take students as the main body, 
teachers as the leading role, make flexible design, keep 
pace with the times, and constantly reform the traditional 
physical education mode.And the use of the corresponding 
natural regions and facilities, for students to carry out 
challenging sports, including field projects, water projects, 
school projects and so on, so that students can acquire 
knowledge through reflection, improve the 
comprehensive quality, team cooperation ability.At the 
same time, in order to achieve the purpose of adjusting the 
balance of body and mind, the content and methods of 
outward bound need to be changed appropriately to 
cultivate students&apos; interest. Outward bound 

teaching generally needs to be carried out in three stages: 
the first stage, introducing the relevant content of outward 
bound for students, the second stage, basic quality training, 
the third stage, comprehensive quality trainingEach stage 
has corresponding knowledge points, which is not 
mechanically copied.For example, when introducing the 
origin and related content of outward bound to students, 
we can use small stories and games to make students feel 
the interest of outward bound and lay the foundation for 
subsequent teaching. 
2.3 Introducing hierarchical education model 
From the perspective of teaching suitability and teaching 
students in accordance with their aptitude, hierarchical 
teaching mechanism should also be applied in outward 
bound training, aiming at students&apos; stratification, 
understanding the actual situation of students at different 
levels in advance, and adjusting and improving around 
teaching activities.Different students have different 
interests, physical fitness and sports foundation for 
outward bound training. Only by understanding the 
students&apos; situation can the idea of teaching students 
in accordance with their aptitude be put into 
practice.Teachers should ensure that the overall level of 
students at each level is roughly the same. This grouping 
method can enable students to actively cooperate and 
communicate in outward bound training, so as to avoid 
problems of non cooperation. 
2.4 Create a good atmosphere for Outward Bound 
Training 
In outward bound, good atmosphere is very important. 
Good atmosphere construction can make the interaction 
and communication between teachers and students better, 
and also make students keep a steady stream of 
enthusiasm for outward bound.In the actual teaching, 
teachers should use positive emotions to provide guidance 
for students, so that they can form a higher learning 
enthusiasm. Before each teaching activity, they can bring 
questions to let students think positively and try boldly, 
inspire students&apos; enthusiasm, improve the quality of 
Outward Bound training, keep students interested in 
outward bound training, and realize the improvement of 
comprehensive ability. 
3.CONCLUSION 
At present, outward bound has been highly valued by the 
society. It is necessary and feasible to introduce outward 
bound into college physical education, which can enrich 
the content of college physical education curriculum and 
improve the quality of teaching.In the specific teaching 
mode, we need to make ideological improvement 
according to the requirements of the teaching reform of 
college physical education, improve the curriculum 
construction, increase the investment of manpower, 
material resources and funds, and give full play to the role 
and value of outward bound in college physical education. 
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Abstract: The cultivation of "Engineering" innovative 
talents puts forward new requirements for "academic 
evaluation"“The attribute of entrepreneurship foundation 
course determines the possibility of academic evaluation 
reform of entrepreneurship foundation course for 
engineering majors.The content of academic evaluation of 
"entrepreneurship foundation" course for engineering 
majors should focus on three aspects, namely, 
entrepreneurial consciousness and innovative spirit, 
mastery of entrepreneurial ability promotion methods, and 
innovative education effect;The classification of 
evaluation standards should reflect the direction of 
"ability";In terms of evaluation type, the comprehensive 
use of composite evaluation type is emphasized;On the 
evaluation feedback, we should try our best to stimulate 
students' autonomy. 
key word: engineering course; Basic courses of 
entrepreneurship; Academic evaluation; Design 
 
1. INTRODUCTION 
Academic evaluation refers to the process of 
systematically collecting information and evidence about 
the changes of students&apos; cognitive behavior under 
the influence of the teaching of various subjects, and 
judging the value of students&apos; knowledge and 
ability level, based on the national education and teaching 
objectives, using appropriate and effective tools and 
ways.Zhang Xueli and Xie Zhiju think that academic 
evaluation can be divided into broad sense and narrow 
sense;The narrow sense of academic evaluation refers to 
the evaluation of students&apos; academic performance, 
which is the comprehensive evaluation and value 
judgment of students&apos; performance in a certain 
course[1] Curriculum academic evaluation refers to the 
specific description of what students should know and can 
do after a certain stage of learning. It is the requirement 
for students to master the core quality of the subject and 
the measurement and research of College Students&apos; 
academic achievement.Academic evaluation is not only 
an effective way to monitor and guarantee the quality of 
higher education, but also an important way to explore the 
learning and development of college students. At the same 
time, it is also an important part of university teaching 
reform and a key node for the smooth development of 
teaching reform.Long term university teaching practice 
has accumulated academic evaluation experience, cases, 
and on this basis to build a related theory, especially for 
the "memory of knowledge", "Application of knowledge" 
evaluation related theory, case, literature and 

data.However, with the deepening of higher education 
reform, the demand for academic evaluation to adapt to 
the training objectives of engineering talents in the new 
era will become more and more urgent.The research on 
College Students&apos; academic evaluation lags far 
behind the pace of teaching reform, which is an important 
direction of higher education research in the 
future.University academic evaluation design and 
classroom teaching are interrelated and mutually 
supportive. Without scientific and effective academic 
evaluation, classroom teaching reform is impossible.This 
paper takes the "entrepreneurship foundation" course of 
engineering major as the research object, and explains the 
design of academic evaluation of "entrepreneurship 
foundation" course of engineering major. 
1\ The requirements of "academic evaluation" for the 
cultivation of "Engineering" innovative talents 
Engineering (Engineering) is a subject developed by 
applying the principles of mathematics, physics, 
chemistry and other basic sciences, combined with the 
technical experience accumulated in production practice. 
It can be summarized as the subject of "applying the 
principles of science and technology to solve 
problems".The training goal of engineering is to train 
senior engineering and technical personnel engaged in 
planning, exploration, design, construction, raw material 
selection, research and management in the corresponding 
engineering field”"New engineering" is a subject 
developed on the basis of science to meet the needs of the 
development of high technology.It mainly refers to 
engineering majors in emerging industries, with Internet 
and industrial intelligence as the core.The levels and types 
of engineering and technical talents are diverse. Whether 
it is the "new engineering specialty" formed after the 
transformation and upgrading of the traditional 
engineering specialty or the emerging engineering 
specialty, the talent cultivation usually emphasizes the 
industrial demand orientation, and pays more attention to 
the cultivation of all kinds of cross compound engineering 
and technical talents with innovation and entrepreneurship 
ability, cross boundary integration ability and high quality 
[2].New engineering education is the only way, strategic 
support and leading force to build China into an 
educational power. The economic construction needs 
high-quality compound new engineering talents with 
strong practical ability, strong innovation ability and 
international competitiveness.For engineering universities, 
"highlighting the characteristics of higher engineering 
education, facing the first line of industrial production, 
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and completing the basic training of engineers" is the 
foundation of engineering curriculum design, the goal of 
curriculum teaching, and the orientation of academic 
evaluation.Engineering students in the university to 
complete the basic training of engineers, engineers should 
have the basic quality, become a reserve team of engineers, 
to work on the post to be able to undertake engineering 
and technical work, after engineering practice training, 
after assessment, to meet the requirements of the engineer, 
can formally become an engineer.The course teaching of 
engineering specialty should promote the acquisition of 
students&apos; comprehensive quality, discipline basis 
and pillar knowledge, consolidate the foundation of 
students&apos; ability in the process of future production 
practice, and promote the acquisition of College 
Students&apos; innovation and entrepreneurship ability 
and cross-border ability through method 
training.Accordingly, the academic evaluation of 
engineering specialty should be conducive to the 
achievement of this goal.Traditional academic evaluation 
is not easy to capture many aspects of students&apos; 
overall academic performance, such as high-level thinking, 
problem-solving ability and deep learning[3] The 
cultivation of innovative talents in engineering specialty 
requires the construction of a new evaluation system based 
on the traditional academic evaluation, which is oriented 
by achievements, abilities and qualities.This requires 
universities to cultivate innovation and entrepreneurship 
culture, do a good job in top-level design, promote the 
system in an orderly manner, put the concept of 
engineering talents training through all aspects of 
education and teaching, break through the traditional 
teaching mode and change the teaching concept. 
2. THE FEASIBILITY OF THE REFORM OF THE 
ACADEMIC EVALUATION OF THE 
"ENTREPRENEURSHIP FOUNDATION" COURSE 
FOR ENGINEERING MAJORS 
2014In the notice of "basic requirements for 
entrepreneurship education and teaching in ordinary 
undergraduate schools (Trial)" (JGT [2012] No. 4) 
(hereinafter referred to as JGT [2012] No. 4), it is clearly 
pointed out that in 2020, a college innovation and 
entrepreneurship education system integrating classroom 
teaching, autonomous learning, combining with practice, 
guidance and assistance, and cultural guidance will be 
established and improved, and the quality of talent 
training will be significantly improved, The 
students&apos; innovative spirit, entrepreneurial 
consciousness and innovative entrepreneurial ability were 
significantly enhanced, and the number of students who 
participated in entrepreneurial practice was significantly 
increased”As a basic course of entrepreneurship education 
for college students, the orientation of its teaching goal is 
consistent with the concept of new engineering talents 
training. 
Engineering education integrates new technology, timely 
reflects the industrial development trend and the frontier 
of science and technology, emphasizes more engineering 
practice, and practice teaching accounts for a relatively 
high proportion”Entrepreneurship foundation course, like 

engineering talent training, attaches importance to the 
acquisition of knowledge and the cultivation of ability, 
and helps students acquire and develop ability in specific 
innovation and entrepreneurship practice”With the 
popularization of entrepreneurship foundation course into 
university classroom, problems such as teaching materials, 
teachers, courses, majors and disciplines will be gradually 
improved and enriched in teaching practice;At the same 
time, "entrepreneurship foundation" course is also 
inseparable from a specific professional training norms, as 
a part of the talent training system, and other related 
courses constitute a mutual support and correlation 
matrix”The course evaluation of "entrepreneurship 
foundation" is consistent with the assessment of other 
engineering courses, and has its own characteristics, 
namely the ability to "research and analyze problems", 
"design solutions", "have the awareness of self-learning 
and lifelong learning, and the ability to constantly learn 
and adapt to development", etc[4] The attribute of 
"entrepreneurship foundation" course and its relationship 
with other courses of engineering specialty determine that 
the reform of academic evaluation of engineering 
specialty can be based on this. 
3. THE DESIGN OF ACADEMIC EVALUATION OF 
"ENTREPRENEURSHIP FOUNDATION" COURSE 
FOR ENGINEERING MAJORS 
The complete process of academic evaluation includes 
determining evaluation objectives, arranging evaluation 
contents, formulating evaluation standards, selecting 
evaluation tasks, determining evaluation types, 
formulating scoring rules, implementing evaluation and 
feedback.In the course of "entrepreneurship foundation" 
for engineering majors, we need to focus on the following 
aspects: determining the objectives and tasks, determining 
the evaluation criteria, evaluating the types, and 
evaluating the feedback. 
1."Three Emphases" should be highlighted in determining 
evaluation objectives and tasks 
(1) Focus on the evaluation of entrepreneurial 
consciousness and innovative spirit”The teaching goal of 
the course "foundation of entrepreneurship" should 
highlight the cultivation of entrepreneurial consciousness 
and entrepreneurial spirit.Entrepreneurial awareness and 
entrepreneurship are the premise of entrepreneurial action. 
Cultivating college students&apos; entrepreneurial 
awareness and entrepreneurship is not only to serve the 
entrepreneurial practice, but also to promote 
people&apos;s all-round development.The role of 
cultivating innovation and entrepreneurship is to make the 
individual innovation and entrepreneurship consciousness 
as a conscious thinking habit, and then promote the whole 
society to form the cultural gene of innovation and 
entrepreneurship [5].The entrepreneurial intention of 
college students in China is not strong and stable.It is a 
long-term process of education and accumulation that 
individuals update their ideas, develop an objective 
attitude towards innovation and entrepreneurship, and 
form their thinking and habits of innovation and 
entrepreneurship.Therefore, the cultivation and 
stimulation of entrepreneurial consciousness and 
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entrepreneurial spirit are the important goals of 
"entrepreneurial foundation" course. In order to ensure the 
implementation of this teaching goal, academic evaluation 
should also be focused on.Although product design, 
survey report, innovation and entrepreneurship 
competition and other achievements are also used as the 
basis for the evaluation of "entrepreneurship foundation" 
course by some schools, in most cases, the academic 
evaluation method of "entrepreneurship foundation" 
course is still difficult to cover the evaluation of the 
important content of "consciousness and spirit". 
(2) Focus on the evaluation of entrepreneurial ability 
improvement methods”The teaching goal of the course 
"foundation of entrepreneurship" should focus on the 
teaching of the methods to improve the entrepreneurial 
ability.The cultivation and promotion of College 
Students&apos; entrepreneurial ability is inseparable from 
entrepreneurial practice.In the teaching process of 
"entrepreneurship foundation" course, teachers should 
create practical teaching links, adopt the teaching means 
of combining practical training with theoretical teaching, 
so that students can cultivate and exercise their 
entrepreneurial ability in the process of "moving"[7] The 
acquisition of innovation and entrepreneurship ability 
needs time, method and other factors, not the short-term 
effect of learning and meeting.Therefore, the contents of 
academic evaluation of "entrepreneurship foundation" 
course, such as "Mastering the methods of entrepreneurial 
opportunity identification and entrepreneurial project 
selection", "Mastering the methods of Entrepreneurial 
Resource Integration and entrepreneurial plan writing", 
"being familiar with the start-up process and management 
methods of new enterprises", should be paid enough 
attention to and set up scientifically.Once the students 
have mastered the basic knowledge and methods to 
improve their entrepreneurial practice ability, they will lay 
the foundation for them to participate in entrepreneurial 
practice and improve their entrepreneurial ability”The 
academic evaluation of entrepreneurship foundation 
course should be scientific and regular.At present, there 
are some weak links in the textbook compilation and 
practical teaching of "entrepreneurial foundation", such as 
the basic ways and methods of cultivating entrepreneurial 
consciousness and entrepreneurship, the basic standards 
and methods of identifying entrepreneurial opportunities, 
the basic rules and methods of integrating entrepreneurial 
resources, the basic methods of generating and selecting 
entrepreneurial projects, and the basic methods of 
evaluating entrepreneurial quality, The rules and methods 
of start-up enterprise management [8] need to be further 
studied. 
(3) Focus on the evaluation of the effect of innovation 
education.Since the summer Davos Forum in 2014, the 
new trend of innovation and entrepreneurship has been 
continuously strengthened in the process of China&apos;s 
economic transformation and upgrading, and "innovation 
and entrepreneurship" has become a new driving force for 
China&apos;s economic and social 
development.Entrepreneurship is essentially an 
innovative practice[7] "Entrepreneurship foundation" 

course should also appropriately increase the relationship 
between innovation and entrepreneurship, innovative 
thinking training methods, innovative techniques and 
other contents.Accordingly, academic evaluation should 
not put the cart before the horse, leave entrepreneurship, 
simply evaluate innovation, or a large number of 
evaluation contents such as "the meaning, connotation, 
type and mode of innovation"“The academic evaluation of 
entrepreneurship foundation course should pay attention 
to the display and application of students&apos; 
innovative consciousness, innovative spirit and innovative 
ability.Judge whether the students can not only learn the 
previous experience and follow the entrepreneurial law, 
but also be innovative and innovative in entrepreneurial 
ideas, entrepreneurial opportunities, entrepreneurial 
projects, entrepreneurial resources integration, and 
business establishment[10] 
2.The classification of evaluation criteria should reflect 
the value scale of "learning effect" to "ability" 
The evaluation standard reflects the problem of whether 
the goal is valuable or not by a certain standard.Evaluation 
activities need to take the evaluation criteria as the logical 
premise, on which the evaluators can judge the different 
meanings of the objectives.Evaluation standard is the core 
content of College Students&apos; academic evaluation 
system.The process of developing evaluation standards is 
the process of decomposing and refining curriculum 
standards and teaching objectives. It is necessary to 
clearly define curriculum standards and teaching 
objectives”There is no objective and scientific evaluation 
standard for the academic evaluation of entrepreneurship 
foundation”The course of "entrepreneurship foundation" 
needs to follow the basic principle of "learning effect" to 
"ability".In the setting of tasks, it should be inclined to the 
exploratory target tasks, which should guide the 
construction of students&apos; learning knowledge and 
ability.At present, whether it is the combination of 
entrepreneurship education and subject teaching, or the 
"entrepreneurship foundation" course discussed in this 
paper, when determining the evaluation standard, it should 
reflect the comprehensive consideration of College 
Students&apos; quality and ability, and the weight 
proportion of the design index based on this”In addition to 
undertaking the teaching objectives of this course, 
entrepreneurship foundation course also plays a 
supporting role in the cultivation of engineering talents. 
Academic evaluation should reflect the consideration of 
students&apos; practical ability, ability to apply 
knowledge to solve problems, innovative thinking and 
other levels that engineering students should achieve.But, 
because”Literacy and ability can not be observed, but can 
only be inferred from the behavior observed;And 
performance is observable, it is doing things in a given 
situation, showing a certain quality or ability, as well as 
the tendency or potential of action. "[11] Therefore, the 
evaluation standard is to scientifically grade and classify 
different behaviors.In the design of evaluation standards, 
we should scientifically grade the "mastery of methods 
and evaluation of ability", and design different evaluation 
standards for different types of evaluation tasks.The 
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requirements of scientific classification for teachers are 
also further upgraded, which requires teachers to 
accurately understand the classification of evaluation 
criteria from three aspects of cognition, method and 
implementation.For example, teachers need to formulate 
the implementation plan of academic evaluation before 
the beginning of the course. In the process of formulating 
the implementation plan of academic evaluation, they 
need to consider the different learning basis and learning 
ability of students, and carry out different evaluation for 
different students. What&apos;s more, they need to gather 
many professional forces, such as technical experts, data 
experts, evaluation experts, teaching experts, to form a 
core team, Carry out the evaluation that accompanies the 
growth of students, acts on the daily teaching and serves 
the development of the school[12] 
3.In terms of evaluation type, we should pay attention to 
the comprehensive use of composite evaluation type 
Compared with the traditional teaching, the teaching of 
entrepreneurship education is neither "Teacher centered" 
nor "student-centered", but should be interactive, 
cooperative and socialized common learning between 
teachers and students, students and students[13] The 
learning forms of "entrepreneurship foundation" course 
are various, which are composed of team learning, 
research-based learning, cooperative learning, etc. 
students usually need to complete several or several 
groups of learning tasks, such as market research, product 
design, speech, defense, etc.Compared with the evaluation 
of other professional abilities, the evaluation dimension of 
College Students&apos; innovation and entrepreneurship 
ability is more complex, which not only covers the 
evaluation of learning process, academic performance and 
practical effect, but also reflects the stimulation and 
maintenance of entrepreneurial behavior by 
entrepreneurial learning;It needs both good teacher-
student relationship and good student student 
relationship;It needs not only different evaluation 
methods to be used in different teaching scenes, but also a 
variety of evaluation tools to be used in a teaching 
scene.Therefore, more attention should be paid to the 
comprehensive use of multiple evaluation types.For 
example, formative evaluation, diagnostic evaluation and 
summative evaluation are combined;Traditional 
curriculum teaching and paper and pencil test are 
combined with internet plus mode evaluation.Traditional 
evaluation is combined with developmental evaluation, 
expressive evaluation and alternative 
evaluation;Teachers&apos; evaluation is combined with 
students&apos; evaluation. 
4.On the evaluation feedback, we should try our best to 
stimulate students&apos; autonomy. 
Students, like universities and industries, are important 
stakeholders of higher education. A reasonable academic 
evaluation standard should reflect the value demands of 
all important stakeholders of higher education[14] The 
main users of traditional academic evaluation are 
employers and universities, which lack of attention to 
students.The cultivation of innovative engineering talents 
raises the students&apos; autonomy to a higher 

level.Academic evaluation refers to deep understanding 
and learning. Students need to use scoring rules to guide 
themselves to self-directed learning and reflect on 
learning itself, so as to promote and improve 
performance”The course of "foundation of 
entrepreneurship" focuses on the inspiration of 
students&apos; self-awareness and autonomy. It is a 
process from 0 to 1 to creatively put forward ideas, 
integrate resources and put creativity into practice.Timely 
feedback of academic evaluation results can effectively 
ensure students to deeply understand the completion of 
each learning task, and also help students to deeply reflect 
and reconstruct their own learning mode.Therefore, the 
results of the course should be timely and accurate, and 
give full play to the characteristics of stimulating 
students&apos; autonomous learning ability.Therefore, 
timely and comprehensive feedback is the primary 
principle of evaluation results.In the specific operation, 
process evaluation and result evaluation are equally 
important, and the results of academic evaluation should 
be released to students through open channels;The 
quantitative evaluation represented by "scores, grades and 
grades" is as important as the descriptive qualitative 
evaluation. The proportion of descriptive evaluation 
should be increased appropriately in academic 
evaluation;Students&apos; evaluation should be paid the 
same attention as teachers&apos; evaluation, and give full 
play to the incentive role of students&apos; self-
evaluation and mutual evaluation in team learning and 
cooperative learning. 
4.CONCLUSION 
As the starting point of the reform of academic evaluation 
for engineering majors, the curriculum of "entrepreneurial 
foundation" should be adjusted from four aspects: 
evaluation content, evaluation standard, evaluation 
method and evaluation result. These explorations also 
provide a meaningful reference for the cultivation of new 
engineering talents.Behind the change of academic 
evaluation mode reflects the change of value orientation 
of new engineering talents training, which aims to 
stimulate students&apos; enthusiasm to explore new 
knowledge, encourage students to put their learning focus 
back on the "values, ability and quality and knowledge 
level" that are really beneficial to their own development, 
which also contains promoting students&apos; 
development from "standardization" to "personalization", 
and promoting students&apos; learning ability and 
qualityIt is an attempt of "innovative" development 
transformation.It is worth noting that in the process of 
teaching reform, academic evaluation is an important tail 
effect and the last link of a complete teaching 
process.Only by forming a closed loop of teaching can we 
continuously promote the reform of teaching objectives, 
teaching strategies, teaching process and other teaching 
links. 
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Abstract: the development of material application 
technology is a symbol of the progress of human science 
and technology. Since the 1970s, the research of organic 
molecular optoelectronic materials has been a hot spot in 
the scientific and technological circles. After decades of 
development, scientists have changed the concept that 
organic matter can not conduct electricity by doping 
polyacetylene, Organic optoelectronic materials have 
been widely used in light-emitting diodes, organic 
transistors, solar cells, organic storage devices, etc.In this 
paper, the relationship between the performance of 
organic optoelectronic materials and the structure of its 
subordinate materials is discussed, and the photodynamic 
experimental research of related materials and the 
practical application technology at present in China are 
combined and analyzed, so as to further elaborate its 
physical characteristics and development prospects. 
Key words: organic optoelectronic materials; Nonlinear 
luminescent materials; Charge transfer; Organic small 
molecule compounds 
 
1. INTRODUCTION 
When green environmental protection has become the 
theme of the development of various countries, the 
original traditional petrochemical energy will inevitably 
withdraw from the use of human main energy. Energy 
saving materials and alternative energy materials have 
become the key to solve the energy problem. Organic 
photoelectric materials are widely used in solar energy, 
organic crystal tube and organic memory, It can be seen 
that its advantages of environmental protection and energy 
saving have a broad development prospect in the future. 
As early as the 1950s, the research on the performance of 
organic optoelectronic materials began. In 1954, Japanese 
scientists discovered that aromatic compounds had a 
certain conductivity after they were prepared into thin 
films, and put forward the concept of organic 
semiconductor for the first time.In 1963, scientists such as 
Pope of New York University in the United States 
observed the phenomenon of electroluminescence on the 
surface of crystalline anthracene film. However, due to the 
low conversion efficiency between electricity and light, 
and the unstable luminous rate, this research was 
shelved;Only in 1987, Deng Qingyun and VanSlyke of 
Eastman Kodak in the United States made organic light-
emitting diodes in multilayer structure through innovative 
research, and the research and development of organic EL 
devices was gradually on the right track;Burroughs of 
Cambridge University, UK, has successfully made 
polymer light-emitting devices (PLEDs) with single-layer 
structure by using PPV prepolymer to form films. On this 

basis, OLED displays with high efficiency, good stability 
and working life > 20000 h have been developed. They 
have good performance and outstanding commercial 
performance, The research of organic optoelectronic 
materials has become a hot topic.In recent years, with the 
continuous progress and rapid commercial use of organic 
optoelectronic materials in driving LCD prototype devices, 
the prospect is more and more broad.[1][ 2 ][ 3 ] 
2.APPLICATION OF ORGANIC OPTOELECTRONIC 
MATERIALS AND ANALYSIS OF RELEVANT TEST 
RESULTS 
The application prospect of organic optoelectronic 
materials is broad, but in recent years, the research of 
material physics and a large number of theoretical test 
results show that the excellent performance of organic 
optoelectronic materials is widely used in civil, military 
and science and technology, especially in organic light 
storage, organic solar cells and light-emitting diodes, 
However, there is still a gap to be filled in the research of 
optoelectronic related physical properties. In terms of the 
properties of optoelectronic materials alone, some 
materials may be quite outstanding, but there are still 
many technical properties to be improved to consider their 
comprehensive properties. From the existing research 
results at home and abroad, it can be found that the 
optoelectronic physical properties are closely related to 
the molecular structure.[ 4][ 5] 
Organic solar cell is the main material of the third 
generation of solar energy. Compared with the traditional 
inorganic materials, organic materials have many 
advantages in performance, but also have low conversion 
efficiency.How to solve the problem of low photoelectric 
conversion efficiency of organic semiconductors is a good 
way to study solar cells.We can start from two aspects: 
first, we can improve the performance of donor materials 
and increase the mobility of carriers by physical doping or 
chemical modification of functional materials;Secondly, 
the active medium layer of the battery is optimized. 
However, in practical application, the theoretical 
efficiency can not be doubled.In this chapter, several 
typical organic optoelectronic materials are selected to 
study their charge transfer properties and photophysical 
properties.[6 ] 
2.1Conclusion on the study of 9, 1-stilbene anthracene 
In recent years, in the research of organic materials at 
home and abroad, 9, 1-stilbene anthracene derivatives 
have been tested experimentally to obtain their charge 
transport properties and photophysical properties. 
Although some properties can not be observed from the 
microscopic point of view, the effects of recombination 
energy, ion potential and its electron affinity, transport 
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integral and carrier mobility have been studied, The 
experimental calculation shows that these compounds 
have high charge transfer properties, with hole mobility of 
0.21cm2v-1s-1 and electron mobility of 0.026cm2v-1s-1. 
See Figure 1 for details, which shows that organic 
optoelectronic materials and their derivatives have high 
solid-state fluorescence efficiency, There is a correlation 
between structure and luminescent properties.[3][6][7] 

 
Fig. 1 photophysical process of organic light emitting 
materials 
2.2 Relationship between electron mobility and materials 
For dimethoxy group, the electronic structure and charge 
transfer properties of substituted benzene derivatives and 
parent molecules anthracene and pentabenzene were 
studied.The experimental results show that the molecular 
stacking changes from herringbone stacking to zigzag 
stackingπThe stacking change enhances the 
intermolecular electron coupling.The introduction of 
oxygen atoms takes part in the formation of frontier 
orbitals, which is beneficial to the formation of frontier 
orbitalsπStacking interaction.The interaction between S-S 
and te te enhances the electronic coupling between 
molecules.Methoxyl group through the 
reinforcementπThe interaction between stacking and 
oxygen atoms changes the charge transfer properties of its 
derivatives.The predicted electron mobility of BMS ant 
and bmte ant is 3 and 2.1 times higher than that of 
corresponding parent molecule anthracene.[8][8 ] 
The results show that the introduction of methoxy group 
is an effective way to improve the electron mobility of the 
materials. 
2.3Mechanism of action of organic materials on 
semiconductors 
The effects of heteroatom oxygen and phenyl substituents 
on the electronic structure and charge transport properties 
of the macrocyclic system Pxx, pH Pxx and parent 
molecule anthracene intercalated with anthracene were 
studied.Based on Marcus charge transfer theory and 
discontinuous charge hopping model, the carrier mobility 
of the above two derivatives can be obtained.The 
calculation results show that introducing heteroatom 
oxygen into the active site of anthracene intercalated 
molecule can stabilize the stability of anthraceneπThe 
experimental results can provide guidance for the design 
of n-type semiconductor;[9 ][10 ] 
2.4Study on the properties of TADF in the experiment 
By selecting B3LYP andωBased on b97x-d functional and 
6-31G * basis set, the thermal active delayed fluorescence 
(TADF) properties of a series of Cu (I) complexes were 
predicted theoretically. The experimental results show 

that the results obtained by the two methods are very 
different.When B3LYP / 6-31G * method is used, the 
experimental results show that the complexes do have 
thermally active delayed fluorescence properties;Instead 
of usingωIn b97x-d / 6-31G * method, the experimental 
results show that the single excited state S1 triple excited 
state T1 energy gap is large.By comparing the absorption 
and emission spectra data in the existing literature, it is 
found that the results obtained by using B3LYP functional 
are close to the experimental data.As shown in Fig. 2, the 
study shows that the system has a very good development 
prospect in R & D and application as TADF material in 
the application of intermediate compounds.[11 ] 

 
Fig. 2 bimolecular absorption process 
3.CONCLUDING REMARKS 
Through the above experiments and market demand, we 
can find that the demand of organic optoelectronic 
materials in the future is still great, but the practical 
research shows that the mechanism of organic 
optoelectronic materials, practical manufacturing capacity, 
theoretical research to practical application still need to be 
solved through experiments, and the performance of 
materials and the cost in actual use need to find a balance 
point.The experimental results show that there are many 
advantages between organic and inorganic photoelectric 
materials, but there are still many technical difficulties to 
be solved. 
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Abstract: In order to fully understand the psychological 
problems of rural left behind children, explore the 
methods and ways to relieve the psychological pressure of 
rural left behind children and carry out mental health 
education in the new period; This paper mainly adopts the 
methods of questionnaire survey and mathematical 
statistics, through the joint use of symptom Checklist-90 
(SCL-90) to investigate the mental health and obstacle 
status of rural left behind children in China, and analyzes 
the current mental health status of rural left behind 
children from different levels and multiple perspectives, 
On the basis of the logistic regression analysis of the status 
and influencing factors of the psychological barriers of the 
rural left behind children, this paper explores the ways and 
methods to alleviate the psychological pressure of the 
rural left behind children and improve the psychological 
barriers of the rural left behind children in the new period 
The results show that the main factors leading to the 
mental sub-health status of rural left behind children are 
family environment pressure, social environment change, 
school environment and interpersonal skills. 
Key words: Rural left behind children; mental health; 
sub-health 
 
1. RESEARCH METHODS 
The mental health of left behind children in rural areas has 
always been one of the focuses of psychological and 
educational research, and also one of the objects of general 
concern of society and people. Since the "opinions of the 
CPC Central Committee on Further Strengthening and 
improving school moral education work" in 2018 
proposed that "mental health education and guidance 
should be given to students of different ages in various 
ways", China has issued relevant important documents 
almost every year to make a comprehensive deployment 
of students' mental health education and put forward 
specific implementation suggestions. Mental health is an 
important guarantee for the all-round development of rural 
left behind children, and it is also the basic condition for 
them to go to the society and adapt to the society in the 
future. Strengthening and improving the mental health 
education of rural left behind children is an important way 
to comprehensively implement the party's education 
policy, promote the healthy growth of rural left behind 
children, and cultivate high-quality qualified talents under 
the new situation. 
However, in recent years, due to various reasons, the 
mental health status of rural left behind children in school 
is more and more worrying. In 2020, the National 
Working Conference on mental health education of left 
behind children in rural areas pointed out that "due to the 

changes of social environment, the increasing pressure of 
family environment, the negative impact of the Internet, 
the complexity of left behind children in rural areas and 
other reasons, the mental health education of left behind 
children in rural areas is facing new situations and new 
problems, and schools all over the country should further 
improve their understanding. The new situation and 
problems of mental health education for rural left behind 
children in the new era urgently need us to explore new 
methods and new ways of mental health education for 
rural left behind children in the new era, and constantly 
create a new situation of school mental health education 
in China. 
This study investigates the mental health and obstacles of 
left behind children in rural areas by using symptom 
Checklist-90 (SCL-90). It analyzes the mental health of 
left behind children in rural areas from different levels and 
perspectives. On the basis of logistic regression analysis 
between the mental health and influencing factors of left 
behind children in rural areas, To explore the ways and 
methods to alleviate the psychological pressure and 
improve the psychological barriers of rural left behind 
children in the new period, in order to provide a useful 
reference for comprehensive, coordinated and sustainable 
development of mental health education. 
1.1. Questionnaire survey method: 
According to the specific research purpose and content of 
this topic, on the basis of relevant literature analysis and 
expert interviews, the questionnaire was designed by 
using symptom Checklist-90. The self-report symptom 
inventory (symptom checklist) is the most widely used 
self-assessment scale for outpatients of psychological 
counseling and inpatients of neurosis and general 
hospitals. The scale has 90 evaluation items, which belong 
to 9 factors of somatization, obsessive-compulsive 
symptoms, interpersonal sensitivity, depression, anxiety, 
hostility, terror, paranoia and psychosis, and 1 "other" 
factor. Each item is divided into five grades, which can 
accurately describe the subjective symptoms of the 
subjects, and can better reflect the subjects' problems and 
their severity and changes. 
The validity test of the questionnaire outside the Self-
evaluation Scale adopts the content validity test. Relevant 
experts are invited to judge the content of the 
questionnaire design. After adopting expert opinions, the 
questionnaire is modified to form the final questionnaire. 
Taking 15 primary and secondary schools randomly 
selected in Zhoukou City as samples, each school 
distributed 200 questionnaires, 50 of which were 
distributed in each grade. A total of 3000 questionnaires 
were distributed and 2976 were recovered, with a recovery 
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rate of 99.2%. 31 invalid questionnaires were eliminated, 
and 2945 valid questionnaires were recovered, with an 
effective recovery rate of 98.17%. Excel and SPSS11.5 
software were used to process the data. 
2. RESULTS AND ANALYSIS 
2.1. Analysis of mental health status of left behind 
children in contemporary rural areas 
Mental health, also known as mental health, refers to a 
person's ability to maintain a normal mental state when the 
internal or external environment changes. It is a 
combination of sound cognitive ability, moderate 
emotional response, strong will, harmonious interpersonal 
relationship, complete personality and other factors. 
Psychological disorder refers to "all abnormal psychology 
and abnormal behavior that are not suitable for the normal 
physical and mental characteristics and behavior of rural 
left behind children." It can be seen from table 1 of the 
self-evaluation statistical results of the degree of mental 
disorders of left behind children in rural areas that 14.5% 
of the students think they have mental disorders, and 41% 
of the students feel that they may have mental disorders in 
some aspects. 
The results of Kruskal Wallis test of independent sample 
nonparametric test showed that the average rank of self 
perceived impairment of rural left behind children in grade 
one was 1491.12, the minimum was 1156.55 in grade two, 
the maximum was 1789.99 in grade three and 1454.67 in 
grade four. The chi square statistic was 222.625, The 
accompanying probability is 0.000 (see Table 2), which is 
less than the significance level of 0.05, indicating that 
there are significant differences in the degree of self 
perceived impairment of rural left behind children in 
different grades. The third grade left behind children in 
rural areas have the highest average rank of self perception 
disorder, which may be related to their becoming 
graduates. Some mental health education about relieving 
family environment pressure is mainly carried out for 
senior students, and their psychological pressure caused 
by family environment pressure and survival pressure can 
not be relieved and dredged in time. 
Therefore, in order to make the left behind children in 
rural areas better adapt to the needs of the society in the 
future, health education and family environment guidance 
should start from the lower grades, and do a good job in 
the "whole process" construction of family environment 
guidance, that is, to carry out family environment 
education from the beginning of freshmen enrollment, and 
to carry out classified family environment guidance for 
different grades. First year students can be provided with 
career planning enlightenment education, so that they can 
form basic career ideas, second and third year students can 
be provided with specific family environment guidance 
and career planning education, and fourth year graduates 
can be provided with comprehensive family environment 
guidance and service, Guide and help them to overcome 
various psychological barriers caused by family 
environment problems at different stages. 
The Kruskal Wallis test results of independent sample 
nonparametric test showed that the average rank of the 
degree of self perceived impairment of rural left behind 

children in urban areas was 1844.69, the maximum rank 
of the degree of self perceived impairment of rural left 
behind children in counties was 2017.93, and the average 
rank of the degree of self perceived impairment of rural 
left behind children in towns was 1865.28, The chi square 
statistic is 20.281, and the accompanying probability is 
0.000 (see Table 2), which is less than the significance 
level of 0.05, indicating that there are significant 
differences in the degree of self perceived impairment of 
rural left behind children in different types of schools. 
The results show that, compared with the national norm, 
except somatization factor, the scores of other factors in 
the SCL-90 of rural left behind children are higher than 
the national norm [7]. T-test results show that there are 
significant differences between the scores of these factors 
and the national norm, reaching a very significant level (P 
< 0.001). That is to say, at present, there are many mental 
health problems among the left behind children in rural 
areas in China. It is urgent for schools to further improve 
their understanding, strengthen leadership, highlight key 
points and strengthen training in their work, and explore 
ways and means of mental health education for the left 
behind children in rural areas in the new era, Constantly 
create a new situation of school mental health education 
in China. However, it should also be noted that due to the 
particularity of the rural left behind children group and the 
particularity of their psychological characteristics, as well 
as the fact that the norm of ordinary people in China has 
been established for a long time, it is imperative to 
improve the applicability and timeliness of the norm for 
different groups of people. Only the authoritative 
department can revise the SCL-90 norm of different 
groups in real time, It will be more helpful to correctly 
evaluate the level of individual mental health. 
2.2. Logistic regression analysis between the status of 
mental disorders and influencing factors of rural left 
behind children 
There are many factors that affect the mental health of 
rural left behind children in China. Based on the literature 
analysis and expert interviews, this study selected the 15 
most influential factors in the questionnaire (see the first 
column of table 5), and used the method of logistic 
regression analysis to analyze and study the relationship 
between the variables and the mental disorder of rural left 
behind children. In this study, the variables with factor 
scores greater than or equal to 4 in the SCL-90 were 
regarded as the variables with psychological disorders. 
Therefore, in the logistic regression analysis, all variables 
were first transformed into two qualitative variables, i.e. 
with and without psychological disorders, and the value of 
the variables with psychological disorders was set to 1, 
while the value of the variables without psychological 
disorders was set to 0. 
Table shows the estimated regression parameters of each 
iteration process. The results show that: all cases (2945 
cases) were selected as regression analysis cases; The 
initial log likelihood is 3797.432; The constant term is also 
included in the model; The iteration ends at step 5, 
because the change of the parameter estimation with the 
previous step is less than 0.001. 



212  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

From table of Wald statistics, which is the first step of 
iteration to judge whether 15 variables are included in the 
model, we can see that the main factors with larger Wald 
statistics are: family environment pressure, social 
environment, school environment and interpersonal 
communication, which are 248.491, 136.982, 106.791 and 
100.944 respectively, and the three accompanying 
probabilities are all 0.000, which indicates that family 
environment pressure, school environment and 
interpersonal communication are the main factors Social 
environment, school environment and interpersonal 
communication are the most important factors in the 
regression equation. They are the more important factors 
that cause the psychological barriers of left behind 
children in rural areas. We must pay enough attention to 
them when carrying out mental health education. 
Among them, the family environment pressure is the most 
important factor, mainly because since the economic 
system reform in recent years, the number of migrant 
workers and rural left behind children has been increasing 
year by year, which adds heavy psychological pressure to 
the family environment of rural left behind children. In the 
face of fierce competition in the talent market, it has 
become a common cruel reality that migrant workers can 
not find a job or a satisfactory job. Coupled with the non-
standard talent market, their psychology is deeply 
stimulated. The severe family environment often brings 
fear, loss, anxiety and uneasiness to the left behind 
children in rural areas, resulting in nervous tension, 
insomnia, chest tightness, anxiety and anxiety The anxiety 
complications such as heart rate aggravation and the huge 
psychological pressure caused by family environment also 
seriously affect the mental health of rural left behind 
children. 
As for how to alleviate the family environment pressure 
of rural left behind children, the theory Bureau of the 
Propaganda Department of the CPC Central Committee 
gave us a good explanation, pointing out that "promoting 
the family environment of rural left behind children is a 
systematic project, which cannot be separated from the 
joint efforts of governments at all levels, schools and the 
whole society. It is necessary to further intensify efforts, 
take multiple measures and work together to form a strong 
force to promote the family environment of rural left 
behind children. Therefore, while developing the 
economy, the state and the government should strive to 
create family environment opportunities for rural left 
behind children, strengthen the construction of family 
environment market and family environment laws and 
regulations, constantly improve the family environment 
market mechanism, and provide an open, fair and fair 
family environment for rural left behind children through 
regulating and governing the family environment market. 
The family environment departments and mental health 
education institutions of schools should be more 
responsible, make good use of the situation, do a good job 
of family environment guidance and psychological 
counseling services, and alleviate the psychological 
pressure of their family environment to the maximum 
extent. 

The rapid change of social environment and the lack of 
social practice experience of left behind children in rural 
areas have become the more important influencing factors 
for the psychological barriers of left behind children in 
rural areas. The main reason is that left behind children in 
rural areas, as the most active, sensitive and 
knowledgeable special groups in society, often feel the 
impact of social changes first, In particular, the personality 
and values of rural left behind children have not yet been 
finalized, and their physiology and psychology are in a 
period of rapid change. Social changes and conflicts have 
caused the most obvious and strong waves in their minds. 
In addition to the above-mentioned family environment 
pressure that rural left behind children will face when they 
go to the society after graduation, the social demand for 
talents, such as a large number of high-tech service talents, 
scientific and technological talents with rich professional 
practice experience, and some negative effects caused by 
the rapid development of market economy, such as money 
worship, social responsibility, etc Corruption and other 
phenomena are easy to cause them a lot of psychological 
pressure. In particular, some left behind children in rural 
areas had unrealistic good expectations, and they had 
made all kinds of perfect "designs" for their left behind 
children's lives before they entered the school. When they 
entered the school, all kinds of "designs" could not be 
realized due to many factors, the huge gap between good 
expectations and social reality, and the contradiction 
between ideal and reality often made them feel 
disappointed or lost, And produce a series of 
psychological pressure. These psychological pressures 
constantly challenge their psychological endurance. If 
they are not alleviated and eliminated in a timely and 
effective way, it is easy to produce all kinds of 
psychological problems, lead to psychological barriers, 
and bring all kinds of negative effects on the work, study 
and life of rural left behind children. 
In order to prevent and relieve the psychological pressure 
of rural left behind children due to the influence of social 
environment and the lack of school environment, we must 
pay attention to creating a good psychological education 
environment, actively guiding healthy and harmonious 
campus cultural life, and making full use of 
extracurricular activities, journals, school journals, 
Internet and other means, We should create a positive, 
healthy and elegant atmosphere, form a good school spirit, 
advocate the unity, fraternity, mutual care and mutual help 
between students and teachers and students, so that 
students can feel the warmth of the collective and society, 
form a healthy, progressive, relaxed and harmonious 
campus environment, and promote the harmonious 
development of students. By carrying out various social 
practice activities beneficial to the physical and mental 
health of rural left behind children, we can cultivate their 
social practice ability and work ability, accumulate rich 
work experience, cultivate their optimistic attitude 
towards life and healthy emotions, establish correct 
outlook on life and values, and strive to find their own 
values, Improve social adaptability. 
Another important factor affecting the mental health of 
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left behind children in rural areas is interpersonal 
communication, which is a process in which people use 
linguistic symbol system or non-verbal symbol system in 
social activities to exchange information and emotions 
with each other. It is a social relationship based on direct 
psychological contact [5]. Its impact on individual mental 
health is direct, Harmonious interpersonal communication 
can coordinate people's understanding, emotion and action, 
which is conducive to the development of individual 
physical and mental health and the formation of good 
personality. Whether to establish and maintain a 
harmonious and good interpersonal relationship with 
others is one of the important criteria to measure 
individual mental health. 
Compared with the early childhood, the interpersonal 
communication of rural left behind children is more 
extensive and profound, and their roles are also diversified. 
They have different family situation, educational 
background, economic status, living habits and academic 
expectations. When they come to school, everyone needs 
to face and adapt to all kinds of new interpersonal 
relationships. This includes not only the re understanding 
of the relationship between teachers and students, but also 
the getting along with classmates and dormitory members, 
as well as the adaptation to the opposite sex. Because the 
left behind children in rural areas have relatively little 
experience in communication and getting along with 
others, although they can feel the importance of 
interpersonal problems, they often feel powerless and 
stressed because they lack the necessary experience and 
skills to establish an all-round and harmonious 
interpersonal relationship in a short time, I feel that I have 
the ability to establish harmonious, friendly and sincere 
interpersonal relationship, but this expectation often leads 
to dissatisfaction with the interpersonal relationship due to 
too idealistic or too high requirements for others, which in 
turn will have a negative impact on their interpersonal 
relationship, such as repeated may lead to interpersonal 
psychological barriers. 
Therefore, in the process of health education, in addition 
to teaching students a lot of social experience and skills, 
we must let them understand that rural left behind children 
need to have a rich interpersonal world. Active 
communication is a necessary condition for everyone to 
get help and be helped, sympathize and be sympathized, 
love and be loved, share happiness and bear pain in the 
world. The communication between people is thought, 
emotion and emotion The overall role of ability, 
knowledge and psychology, the lack of a certain aspect 
may affect the quality of interpersonal communication, 
and only by constantly improving their knowledge and 
ability in all aspects, constantly improving their ability to 
adapt to various environments, and adapting to the needs 
of social development and reality, can they have more 
interpersonal communication and establish a more 
harmonious interpersonal relationship; A qualified rural 
left behind children should pay attention to actively 
strengthen their own training, improve their psychological 
quality, communicate with each other with a positive 
attitude, especially when there are emotional problems, 

they should often stand in the perspective of each other to 
understand and deal with problems, and pay more 
attention to transposition thinking to build and improve 
interpersonal relations. 
3.CONCLUSION 
In a word, only when the education authorities and the 
government take effective measures, schools actively 
carry out comprehensive and systematic mental health 
education, study and analyze the characteristics and 
development trend of the mental health status of rural left 
behind children in the new period, and take various 
targeted measures to guide and help rural left behind 
children to overcome the psychological pressure caused 
by various influencing factors, With the active 
participation and coordination of families, efforts should 
be made to create a harmonious social environment 
conducive to the healthy growth of rural left behind 
children, comprehensively promote quality education in 
China, ensure the healthy, coordinated and sustainable 
development of mental health education for rural left 
behind children, and help and guide rural left behind 
children to actively learn and master mental health related 
knowledge, Only by mastering the skills to solve the 
related psychological problems and improving their self 
psychological adjustment ability can we effectively 
prevent the emergence of various psychological barriers 
of rural left behind children, and effectively ensure that 
each rural left behind children can become qualified 
talents to adapt to the social development and practical 
needs as soon as possible. 
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Abstract: The development of the Internet and mobile 
terminal technology has contributed to the change of 
education in the spatial and temporal dimensions. New 
technologies have enabled the ubiquitousness of the 
educational environment. Ubiquitous learning was born. 
This learning paradigm is in the form of unlimited 
learning and a classroom without boundaries. From a 
connectionist perspective, ubiquitous learning is a 
learning network with multidimensional, hierarchical and 
interactions. In this paper, a new framework of ubiquitous 
learning is built by using media and education 
convergence. Moreover, the media and education 
convergence of ubiquitous learning proposed in the paper 
is applied to the AI course. The innovative ideas of 
teaching mode are proposed from three aspects: the 
construction of loose-leaf teaching materials, the sharing 
of new media resources and the hybrid interaction 
between teachers and students. 
Keywords: Ubiquitous learning, connectivism; media and 
education convergence; loose-leaf textbook; fragmented 
content 
 
1. INTRODUCTION TO UBIQUITOUS LEARNING 
With the rapid development of information technology, 
the Internet of Things, big data, cloud computing and 
artificial intelligence technologies are penetrating into 
various fields. The introduction of new technologies has 
led to new changes in the field of education as well. The 
widespread use of the Internet and mobile networks has 
changed education from the traditional face-to-face 
lectures to a new type of ubiquitous learning. This change 
has broken through the constraints of time and space, 
making teaching and learning activities available 
everywhere and at all times. 
Ubiquitous learning began with digital learning[1-2]. With 
the maturity of wireless technology, mobile terminals are 
widely available. Learning environments of people are 
starting to migrate to mobile. Mobile learning[3-4] has 
become a new way for people to learn. And, mobile 
learning has also received a lot of attention in the 
education field. In 2001, Zhang[5] applied wireless 
technology to build a mobile learning environment for 
ubiquitous learning. Since then, ubiquitous learning 
started to take the stage. [6] investigated the knowledge 
dissemination of ubiquitous learning and the interaction 
mechanisms of inquiry-quiz learning communities. 
Combined with the SECI knowledge management model, 
[7] analyzed the characteristics of ubiquitous learning 
environments and online learning spaces, and gave a 
design strategy for personal learning spaces in ubiquitous 
learning environments. Further, the current situation of 

platform, effectiveness, resources and teacher-student 
interaction is analyzed in [8], which optimal scheme are 
also proposed. And, [9] discussed strategies and methods 
for developing students' self-directed learning skills in 
ubiquitous learning from the theory of independent 
learning. In fact, whether ubiquitous learning can really 
help cultivate talents also depends on the change of idea[10]. 
Teachers should become organizers of teaching resources 
and facilitators of student learning, and students should 
use ubiquitous learning to achieve adaptive learning and 
effective learning. 
Ubiquitous learning is a way of learning in which anyone 
can use any technological device to get any information 
they need at anytime and anywhere. Due to that way of 
teaching and learning involves anyone, anytime, 
anywhere, any device and anything, it is called the 5A 
learning model. Ubiquitous learning is characterized by a 
focus on the learning activity itself, a learner-centered 
approach. Knowledge is infinite, learning is unlimited, 
and the classroom is borderless. In other words, this way 
of learning is flexible and adaptable, with the switching of 
learning time, the transfer of learning location, the 
reorganization of learning resources, etc. The interaction 
of virtual and real, the exchange of devices and resources, 
builds a learning network over time and space. 
2. THEORETICAL FOUNDATION FOR UBIQUITOUS 
LEARNING 
2.1 Constructivism 
Constructivism believes that learning activities should be 
learner-centered, actively constructing the nearest 
developmental zone and promoting collaborative learning 
to accomplish the internalization of knowledge. This is 
very important for ubiquitous learning. The learner adapts 
and integrates learning activities based on prior 
knowledge, and facilitates the construction of new 
knowledge based on listening, reading, writing and other 
ways of perception. 
2.2 Situationism 
Contextual cognitive theory holds that learning occurs in 
the context of behavior. In other words, the process of 
learning knowledge should be placed in a context. 
Learners' learning activities in social, life and learning 
contexts can make learning twice as effective. Ubiquitous 
learning provides learners with a learning space that is 
both virtual and realistic, which enables contextual 
learning to happen better. 
2.3 Connectivism 
Connectivist learning theory was proposed by the 
Canadian scholar Simons to create a theoretical 
framework for learning that can be adapted to the digital 
network era. The theory proposes that learning activities 
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are a reconfiguration of relationships and nodes in the 
structure of knowledge networks for learning situations in 
digital networks. In other words, in connectionist learning 
theory, learning is not only the construction of individual 
internal knowledge, but also the linkage and interaction of 
nodes in the knowledge network composed of learners, 
teachers, and teaching resources. And the flow of people, 
objects, and information promotes the renewal of the 
knowledge network. Therefore, the interaction of network 
nodes is the key to connectivism. 
3. AN IMPLEMENTATION OF “MEDIA AND 
EDUCATION CONVERGENCE” OF UBIQUITOUS 
LEARNING 
The key to media and education convergence is "fusion", 
which is the integration of traditional education into the 
two major fields of "Internet+" and artificial intelligence. 
Traditional education has rigorous and authoritative 
content. However, new media has superior Internet 
technology, which is in line with the reading habits of 
young people. Combining authoritative content with 
superior Internet technology, a new way of 
communicating, thinking and learning is developed in 
teaching. 
3.1 Building a new form of teaching materials based on 
media convergence platform 
With the help of the Internet and mobile Internet, using 
paper textbooks embedded with QR codes as carriers, a 
new type of loose-leaf textbook which is multi-
dimensional, open and media convergence can be built. 
The loose-leaf textbook can support mobile applications 
and PC platforms and realize the trinity of O2O, mobile 
Internet and UGC. This new form of textbook model 
realizes "a textbook leading a learning community". A 
new learning environment is built by integrating textbooks, 
classrooms and teaching resources. In this learning 
environment, classroom guided by textbooks and 
connected to media. Learning is unlimited and the 
classroom is borderless. The development of textbooks is 
creating value by users. Teachers can open micro-
classrooms and organize their own personalized teaching 
resources when using the textbooks. It is also able to 
reflect the timeliness of learning, and the uploaded content 
can be immediately reflected in the smart terminal, thus 
enhancing timeliness. The textbooks can also drive the 
teaching sessions to achieve teacher-student interaction. 
Students can also manage their own learning through the 
textbooks. 
3.2 Create a new concept of teaching based on Internet 
thinking 
Students who having the open and shared "Internet 
thinking" can become primary learners in the context of 
media convergence by a ubiquitous learning environment. 
Ubiquitous learning with media convergence is mobile 
and immersive. Mobility means that the learner is on the 
move, or more specifically, that the learner's learning 
location is not fixed, and that mobile devices can be used 
outside of the classroom as well as in the classroom. 
Immersion is reflected in the ability to provide users with 
filtered, appropriate learning content through context-
awareness. By sensing various contextual information 

about the learner, it is analyzed and processed to develop 
an understanding of the learner's behavior and needs to 
provide the most effective environment for use. 
3.3 Reinventing new roles of teachers based on 
fragmented content 
Teachers reorganize the fragmented knowledge and 
diverse tasks in the learning space according to the course 
objectives and students' foundation. They build a 
systematic teaching content of "media 
convergence".Fragmented learning refers to formal and 
informal learning by learners using fragmented time, 
fragmented resources (WeChat, micro-lessons, Weibo, 
etc.), and fragmented media (computers, books, cell 
phones, etc.).Fragmented learning has the characteristics 
of short learning time and flexibility.However, 
information overload, broken systems, and false data pose 
a huge challenge to fragmented learning.The teacher's role 
in the new teaching modal is to construct appropriate 
learning materials for the learners and to keep an eye on 
the quality of the teaching content. 
4. PRACTICE OF UBIQUITOUS LEARNING IN 
ARTIFICIAL INTELLIGENCE COURSES BASED ON 
INTEGRATED MEDIA EDUCATION 
The "lifeline" of higher vocational training includes the 
acquisition of vocational knowledge, the practice of 
vocational skills and the improvement of vocational 
literacy, which are all built on the basic framework of 
teaching and learning. Therefore, the reform of teaching 
and learning is related to the quality of talent cultivation. 
Teachers, textbooks and teaching methods are the basic 
elements of teaching. the effectiveness of their reform has 
become the main grasp to promote the construction of 
"double-high plan" of higher vocational education. The 
performance of teaching reform has become the main 
measure to promote the construction of "double-high 
plan" for higher vocational education. 
With the rapid development of big data, cloud computing 
and artificial intelligence technology, the training of high-
quality technical skills in the field of artificial intelligence 
has become an urgent bottleneck to be broken. Many 
universities, research institutes and educational platforms 
at home and abroad have started to build a framework for 
cultivating talents in AI technology, including majors, 
courses and resource libraries, etc. In April 2018, the 
Ministry of Education issued the "Action Plan for AI 
Innovation in Higher Education". 
The basic course of artificial intelligence is especially 
important as the "cornerstone" education for the 
cultivation of artificial intelligence technology talents. 
Thus, the reform of "three teachings" of the basic courses 
of AI in the new era provides a new opportunity for the 
construction of a new form of higher vocational education. 
4.1 Focus on the integration of the development of 
"computational thinking" and media and education 
convergence 
The main line of curriculum construction is the 
construction of textbooks. A new type of loose-leaf 
textbook which is multi-dimensional, open and media 
convergence can be built. This new form of textbook 
model realizes "a textbook leading a learning community", 
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extending the learning time and breaking the boundaries 
of the classroom. At the same time, we introduce the 
cultivation of "computational thinking" into the textbooks. 
Students can experience and practice "computational 
thinking" while learning basic AI courses. 
4.2 Focus on the integration of resource building and new 
media 
The core of curriculum construction is optimization of 
teaching method. The sudden outbreak of the new crown 
epidemic has uncovered various pain points of traditional 
teaching. In order to achieve convenient teaching 
interaction in online teaching, many teachers began to 
focus on the construction of digital teaching resources. 
Through the construction of open and shared "Internet 
thinking", students really become the main object of 
teaching in the context of media convergence in 
ubiquitous learning. 
4.3 Focus on online, offline, and mixed-mode interaction 
between teachers and students 
The fundamental aspect of curriculum construction is the 
management of content by "teachers". According to the 
course objectives and students' foundation, teachers re-
integrate the fragmented knowledge and diverse tasks in 
the learning space to build systematic teaching content of 
"media convergence". The hybrid teaching interaction 
between classroom and platform, offline and online, 
teachers and students has become a new model of teaching 
and learning. Hybrid teaching approach is attracting more 
and more teachers to participate in it. 
5. CONCLUSIONS 
The rapid development of the Internet and mobile Internet 
technology has led to the emergence of digital education 
and mobile education. The new educational paradigm has 
caused a huge impact on traditional education making 
education and triggered profound changes in the field of 
education. The wide application of IoT, big data, cloud 
computing and artificial intelligence technologies has 
given rise to a ubiquitous learning networks with 
multidimensional, hierarchical and interactive. This new 
way of learning breaks through the dimension of time and 
space, and is a kind of learning that happens everywhere 
and at all times. The analysis of the educational 
characteristics of ubiquitous learning relies on 
connectionist learning theory. In this paper, a new 
approach to achieve ubiquitous learning is proposed under 
the perspective of connectionism, which is media and 
education convergence. In the era of new media, education 
can only show new vitality if it is deeply integrated with 
new media. The combination of media convergence and 
ubiquitous learning is bound to become a major trend. The 
media convergence platform, Internet thinking and 
fragmented content are the new ways of communication, 
thinking and learning that integrated media education 
needs to focus on in ubiquitous learning. Finally, the 
media and education convergence of ubiquitous learning 
proposed in the paper is applied to the AI course. The 

innovative ideas of teaching mode are proposed from three 
aspects: the construction of loose-leaf teaching materials, 
the sharing of new media resources and the hybrid 
interaction between teachers and students. It is worth 
mentioning that with the increasingly widespread use of 
virtual reality technology, the future classroom will not 
only be inter-temporal, intelligent and interactive, but also 
combine reality with reality and personalized learning 
methods will be realized in the near future. 
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Abstract: The school uses the computer to manage the 
student's achievement, realizes the student's achievement 
information management work flow and the automation 
management, enormously enhances the teacher's work 
efficiency, the student's achievement management system 
is a function quite complete data management software, 
has the data operation convenience, the high efficiency, 
the quick characteristic, this software has adopted 
Powerful database software development tools for 
development. 
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1.RESEARCH BACKGROUND OF THIS PROJECT 
Student achievement management is an important part of 
higher education. Education management refers to that 
teachers use appropriate management methods according 
to certain methods, With the development of computer 
technology and the innovation of higher education, the 
traditional educational management methods, means and 
work efficiency can not meet the needs of new 
development and can not complete the teaching 
management work well, The main way to improve the 
level of education management is to renew management 
ideas and strengthen scientific understanding of 
management activities, In the near future, knowledge 
economy will lead the development of the world economy, 
and the comprehensive national strength and international 
competitiveness will increasingly depend on the 
development of education, scientific and technological 
innovation and the level of educational knowledge, which 
will play an increasingly prominent role in the process of 
economic and social development, Student achievement 
management system is an indispensable part of education 
units, its content is very important for decision-makers 
and school managers, so the student achievement 
management system should be able to provide users with 
sufficient information and quick query methods. [1] 
2.PURPOSE AND SIGNIFICANCE OF 
DEVELOPMENT AND DESIGN 
Performance management is very important for an 
educational institution. Now I will talk about the main 
purpose and research significance of this topic. For 
example: fast retrieval, easy to find, high reliability, large 
storage capacity, good confidentiality, long life, low cost, 
and save resources, improve the accuracy of student 
performance management information.[2-3] 
Compared with the manual management, the use of the 
student achievement management system can greatly 

improve the efficiency of the student achievement 
management. It is also an important condition for 
scientific, standardized management and world 
integration, The system can reduce a lot of unnecessary 
waste of resources, and does not need to use redundant 
paper management as before, which greatly saves school 
resources. The computer storage and fast query function 
can greatly improve the efficiency of student performance 
management, but also can improve the accuracy of student 
status information management. 
3.INTRODUCTION OF SYSTEM RELATED 
TECHNOLOGIES 
Java is an object-oriented programming language. It can 
complete the tasks specified by users by providing the 
most basic methods. Only by understanding some basic 
concepts, Java can write applications suitable for various 
situations of users. Java also has simple, object-oriented, 
distributed, robust, safe, platform independent and 
portable, multithreaded and dynamic characteristics. It can 
write desktop application, web application, distributed 
system and embedded system application in Java. 
The advantages of JSP technology: the system supports 
multi-platform, strong scalability and supports many web 
pages. 
In the development and optimization of computer 
software, the application of Java programming technology 
also has the characteristics of independence. Platform 
independence is particularly important for computer 
software development and optimization. No matter which 
language is used for programming, platform independence 
must be guaranteed, which is also an important measure 
to ensure the overall level of computer software 
development and optimization. In terms of platform 
independence, Java programming technology has 
significant advantages. In the specific application process, 
Java programming language can compile software. In this 
process, its independence advantage can give full play to 
its role. For example, intermediate code can be compiled 
and processed, and at the same time, it can be checked and 
loaded. Finally, the whole programming process can be 
completed under the operation of machine code. Because 
of the independence of Java programming language, it is 
more conducive to improve the utilization efficiency of 
Java programming language, which plays an important 
role in promoting the continuous optimization of 
computer software. [4] 
Java programming technology has a strong dynamic, this 
is because the optimization and innovation of computer 
software itself is a dynamic development process, so in 
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order to meet the needs of computer software optimization 
and innovation, Java programming language also needs to 
be able to adapt to its characteristics, fully reflect its own 
dynamic characteristics. In the process of computer 
software development and optimization, Java 
programming language can be based on computer 
software development.This dynamic characteristic is 
reflected in many aspects. For example, in the actual 
development of computer software, programmers can use 
Java programming language to dynamically add 
according to the influence, so as to meet the needs of 
computer software in different scenarios. Based on the 
dynamic characteristics of Java programming, it can 
provide better support for the development of computer 
software. [5] 
The application of Java programming technology in 
computer software also has the characteristics of security 
and reliability. It is precisely because of the high security 
of Java programming that the application security of 
computer software can be better guaranteed. Compared 
with other programming languages, Java programming 
language has higher security advantages. This is because 
in the development of computer software, Java 
programming language is based on public key technology, 
which has very high security performance. For example, 
in the process of Java programming language application, 
if the indicator changes, it can make the corresponding 
response at the first time, and play a strong role in 
protecting private data, which can effectively avoid data 
loss, data theft and other problems. In addition, the 
application of public key technology in Java programming 
language can effectively avoid the threat of virus to 
software, so as to further ensure the security and reliability 
of computer software. 
4.REQUIREMENTS ANALYSIS AND SYSTEM 
DESIGN 
Good software of learning achievement management 
system plays an active role in strengthening student 
performance management. Moreover, students can check 
the information of the results, the teachers enter the scores, 
and the administrator information maintenance is 
convenient, which saves a lot of human resources for the 
school. This system is to manage and design the student 
performance information. [6] 
Student performance management system should 
distinguish students and managers. Due to the increase, 
deletion and modification of students and teachers, the 
increase and change of curriculum information, and the 
increase and change of teacher information, the login 
account number and password of students and teachers 
should be increased and changed only by the administrator. 
Students can choose their own courses of semester and 
check their own achievements. Teachers can only enter 
their courses, student scores, and check the grades and 
average scores of the courses.Specific analysis: according 
to the three roles of teachers, students and administrators, 
the system functions are designed.Students should be able 
to select the courses in the current semester of the 
Department, and check their own achievements in 
different years and different semester courses. 

Teachers should perform the course scores of all students 
and sort the results of the courses taught and find the 
average. Administrators should implement the student and 
teacher login system account number and password 
modification; add, modify, view and add basic 
information of teachers and students; modify and add 
curriculum information, and any course for teachers to 
modify information. 
5.DATABASE DESIGN 
This system is mainly designed for the school 
performance system, in order to help the school realize the 
informatization of its student performance 
management.Through this system, can realize the 
administrator management, performance management, 
student management information addition, deletion, 
modification and other operations. In order to be more 
conducive to the standardized management of 
performance information.In this system, in order to ensure 
the security of the system, when entering the system, the 
user needs to enter the correct user name and password 
and enter the management interface. Therefore, a database 
table is needed to record the user name and password.In 
the student achievement information management system, 
the student information table is the most important one. 
The basic information of students is recorded in this table. 
The implementation of the system login module, in the 
administrator login interface, the administrator needs to 
provide the correct user name and password, and then the 
system will have a special method to detect this. If the user 
name and password correspond to the user name and 
password in the database at the same time, click the 
"Login" button to enter the main interface of the system. 
If the input information is not correct, the system will 
directly return to the login page. At this time, the user 
needs to enter the user name and password again to log in. 
When the password and user name are not empty, the form 
is submitted to adminloginservelet for processing. After 
entering the page, the user name and password are 
obtained first. Processing: check the validity of the input. 
Users need to provide the corresponding user name and 
password to log in to the system, that is, to check whether 
the user has entered correctly. If not, the page will jump to 
the login page, and prompt the user to re-enter the user 
name and password. If correct, the system will jump to the 
main page for the administrator to manage. 
Implementation of the main window: after successful 
login, the main operations will be carried out on the main 
page. When the system function module is introduced, the 
whole system is divided into system management module 
and performance information module. The system module 
menu is divided into student information management, 
course information management, performance 
information management, semester information 
management and exit function.System management and 
the realization of related modules: the administrator can 
manage the information of teachers, students and courses, 
also manage the basic information of teachers, students 
and courses, and add, delete and modify the students' 
scores, so the administrator has the highest management 
authority. 
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6.TEST OF THE SCORE MANAGEMENT SYSTEM 
Testing is the process of executing programs to detect 
errors in a program; the purpose of system testing is to test 
any system in two ways: if you already know what the 
system should have, you can test to see if each function is 
working properly If you know the internal process of the 
system, you can test whether the internal behavior of the 
system conforms to the specification.Unit test is the 
smallest unit module in the design of centralized test 
software. Generally speaking, unit test and coding belong 
to the same stage of software process. The function 
module of the system should be connected with the main 
form. Compile the engineering file, syntax error checked 
by compiler. After compiling, the module interface is 
checked by white box test method. 
Checking data structure, logical path, error handling and 
boundary conditions within the module allows 
programmers to detect errors and correct errors for a time, 
reducing workload and can be used to find the end of the 
error.Integration test is a technology of testing and 
assembling software for a system. There are two ways to 
assemble a module into a program. One way is to test each 
module first, then combine all modules according to the 
design requirements and combine them into the required 
programs. This method is called non incremental test 
method. Another method is to test the next module with 
the tested module, then test the next module after the test, 
and add one module at a time as incremental test. It 
actually completes unit test and integration test. The black 

box test of integrated test is carried out, incremental test, 
top-down model test is adopted, and some complex 
algorithms or key branches of input and output functions 
are tested from bottom to top. 
Nowadays, the requirements of student achievement 
management and performance management are constantly 
improved. The workload of management will be more and 
more large. Its work will be a very complicated and easy 
to make mistakes. In this case, it is necessary to establish 
a practical management system for students' achievement. 
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Abstract: The embedded Application Technology is the 
foundation and support of the artificial intelligence society. 
As an important field of computer applications, it has 
penetrated into all aspects of society, especially artificial 
intelligence, the Internet of Things, medical, automotive, 
security, and consumer industries. This article discusses 
the development status of Embedded Application 
Technology, and analyzes and studies the development 
trend of embedded system industry in the world. 
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1. INTRODUCTION 
The intelligence technology and computer have penetrated 
into every corner of daily life. Embedded Application 
systems, as an important field of computer applications, 
have penetrated into all aspects of society, involving 
telecommunications, medical, automotive, security and 
consumer industries. Any ordinary person may have a 
wide range of electronics products using Embedded 
Application Technology, from small digital products such 
as mobile phones, tablets and smart bracelets, to home 
appliances and automotive electronic devices. In the field 
of industry and services, Machine tools and robots using 
Embedded Application Technology are also changing 
traditional industries and production methods. 
2. DEFINITION AND CHARACTERISTICS OF 
EMBEDDED APPLICATION TECHNOLOGY 
Embedded Application systems are application-centric, 
computer technology-based, and software and hardware 
can be tailored. They are suitable for application-specific 
computer systems that have strict requirements on 
function, reliability, cost, volume, and power 
consumption. It generally consists of four parts: embedded 
microprocessor, peripheral hardware equipment, 
embedded operating system, and user's application 
program. [1] It is used to control, monitor or manage other 
devices. It is an application form of a computer, usually 
referring to a microprocessor system buried in the host 
device. This type of computer is generally not noticed by 
the user of the device. It is also known as a buried 
computer. 
Embedded Application systems can be called the 
foundation and support of the artificial intelligence era. 
Compared with traditional general-purpose computers and 
digital products, products using Embedded Application 
Technology have their own characteristics as 
below.Because Embedded Application systems use 
microprocessors, To implement a relatively single 
function and use an independent operating system, a large 
number of peripheral devices are often not required. 

Therefore, in terms of volume, power consumption has its 
own advantages. In contrast, a PDA using Windows CE 
can be used for a few days on the power of the machine 
alone, and any notebook can only support about 3 hours. 
Embedded system is the product of combining computer 
technology, semiconductor technology and electronic 
technology with the specific applications of various 
industries. It is a comprehensive technical discipline. Due 
to the relative lack of space and various resources, the 
hardware and software of the embedded system must be 
designed efficiently, tailored and removed from 
redundancy, and strive to achieve higher performance on 
the same silicon area, so that it can be used in specific 
applications. The choice of processor is more competitive.  
Embedded system is a product of a combination of 
software and hardware. In order to improve the execution 
speed and system reliability, the software in the embedded 
system is generally solidified in the memory chip or the 
single-chip microcomputer itself, instead of being stored 
in a carrier such as a magnetic disk. The implementation 
of system-on-chip and system-on-board makes such 
products represented by pda and the like have a more 
familiar operation interface and operation mode, which is 
more complete and practical than traditional business 
communication and other functions. 
In order to meet the needs of embedded distributed 
processing structures and application Internet access, 
Embedded Application systems facing the 21st century 
require one or more standard network communication 
interfaces. For external networking requirements, the 
embedded device must be equipped with a communication 
interface and the corresponding TCP / IP protocol cluster 
software support is required; due to the interconnection of 
household appliances and experimental field instruments 
Coordination work and other requirements, the new 
generation of embedded devices also need to have 
IEEE1394, USB, CAN, Bluetooth or IrDA 
communication interfaces, but also need to provide the 
corresponding communication networking protocol 
software and physical layer driver software. [2]In order to 
support the specific programming mode of the application 
software, such as Web or wireless Web programming 
mode, a corresponding browser, such as HTML, WML, 
etc. is also required.Because Embedded Application 
systems are often organically combined with specific 
applications, and their upgrading is also synchronized 
with specific products, once embedded system products 
enter the market, they have a longer life. 
3. PROSPECT OF EMBEDDED APPLICATION 
SYSTEMS 
In recent years, with the development of computer 
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technology and artificial intelligence technology, 
Embedded Application Technology has been widely used 
and has played an increasingly important role in 
communication, networking, industrial control, medical, 
electronics and other fields. Embedded Application 
systems have become the hottest and most promising 
application areas. With the development of 
informationization, intelligence, and networking, 
embedded system technology will also gain broad 
development space. [3] 
Informatization, intelligence, and networking are 
developing rapidly in modern society, and the 
development space for Embedded Application systems is 
also growing. Since the 1998s, Embedded Application 
Technology has been in full swing, and now it has become 
an irreversible common development direction for 
communications, industrial and consumer products. It is 
mainly applied in the following five aspects. 
3.1 APPLICATION OF EMBEDDED SYSTEM IN 
SMART HOME 
Smart home is the use of computer technology, network 
communication technology, integrated wiring technology 
and sensor technology, etc., in accordance with ergonomic 
principles, organically integrate various types of 
electronic equipment in home life, through integrated 
intelligent control and management through the network 
An embedded system. [4] With the widespread use of 
Embedded Application systems in the Internet of Things, 
smart home control systems intelligently control 
household appliances, lighting and lighting in the house, 
and implement home security precautions, and combine 
with other systems to provide residents with a warm, 
comfortable, safe, energy-saving, The advanced and noble 
home environment allows residents to fully enjoy the 
convenience and splendor of modern technology. 
3.2 THE INDUSTRIAL APPLICATIONS OF 
EMBEDDED APPLICATION SYSTEMS 
The development of the Internet cannot be suppressed. 
Networking is an effective method to improve production 
efficiency, ensure product quality, and reduce labor costs. 
The development of industrial engineering control, digital 
machine tools, power systems, power grid security, and 
petrochemical systems cannot be separated from 
Embedded Application systems. From old low-end eight-
bit microcontrollers to today's 32-bit and 64-bit processors, 
The core industrial control equipment is enough to make 
us understand that the current development of industrial 
equipment is based on the development of Embedded 
Application systems. Especially in numerical control 
technology, the embedded LINUX numerical control 
system has completed the development of the human-
machine interface of the system, and the control level has 
been developed using the C language. [5] 
3.3 APPLICATION OF EMBEDDED SYSTEM IN 
TRAFFIC MANAGEMENT 
With the development of our country's economy, people 
‘s living standards have greatly improved. Private cars are 
no longer a rarity, and more and more appear in people ‘s 
vision. Embedded Application systems are used in cars a 
lot, from ordinary positioning. GPS, mobile positioning 

GSM to vehicle flow control, information monitoring, 
vehicle navigation, and even transportation and many 
other aspects. It can be seen that Embedded Application 
systems have been widely used in traffic management. 
3.4 APPLICATION OF EMBEDDED SYSTEM IN E 
COMMERCE 
Now, vending machines in some large shopping malls 
have already entered people's field of vision. Residents 
have convenient and economical bus cards, smart ATM 
terminals everywhere, membership cards for various 
supermarkets and malls. These cards have accompanied 
the development of Embedded Application systems in 
people. Playing an increasingly important role in life, it is 
no longer a distant dream to travel around the world with 
one card. 
3.5 APPLICATION SECURITY OF EMBEDDED 
SYSTEM IN  
Embedded Application systems also play a very important 
role in security. With the development of networking, old 
security methods such as access control, cameras, and 
video have been eliminated, and replaced by networked 
devices with Embedded Application systems as the core. 
The threshold of the embedded system field is high. 
Embedded developers not only need to understand the 
lower-level software, but also have higher requirements 
for software professionalism. Embedded talents on the 
market must have C programming experience, embedded 
operating systems (embedded Linux) Or WinCE) 
experience, kernel tailoring experience, operating system 
shift experience, driver development experience, etc. For 
example, senior embedded software development 
engineer related position requirements are: rich embedded 
multi-tasking software system analysis and design 
capabilities, can independently complete project system 
solutions, solve system failures and problems; proficient 
in C language application development, have good 
programming habits And style, the program is stable and 
reliable; good document writing skills and habits, able to 
write a standardized summary and detailed design 
documents; familiar with the project management process. 
[6] 
4. THE DEVELOPMENT TREND OF EMBEDDED 
APPLICATION TECHNOLOGY 
The market for Embedded Application systems is huge, 
and the applications of Embedded Application systems are 
almost everywhere: mobile communications, digital 
office, home appliance applications, transportation, 
interactive entertainment, and more. The unique features 
and advantages of embedded controllers such as small size, 
high reliability, strong functions, flexibility and 
convenience make them widely used in education, 
national defense, industry and agriculture, scientific 
research, and daily life. Technical progress, automation 
development, product replacement, and productivity 
improvement have played a very important role. 
4.1EMBEDDED APPLICATION TECHNOLOGY IS 
SYSTEMATIC DEVELOPMENT 
Embedded development is a systems project, so 
manufacturers of Embedded Application systems are 
required not only to provide embedded software and 
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hardware systems themselves, but also to provide 
powerful hardware development tools and software 
packages.At present, many manufacturers have fully 
considered this point, while promoting the system, the 
development environment is also a key promotion. For 
example, Samsung also provides development boards and 
versions and packages (BSP) while promoting Arm7 and 
Arm9 chips, and WindowCE also provides Embedded VC 
++ as a development tool when promoting the system, as 
well as the Tonado development environment of Vxworks 
and the Limda compilation environment of DeltaOS. And 
so are typical examples of this trend. Of course, this is also 
the result of market competition. [7] 
4.2 REQUIREMENTS FOR MULTITASKING AND 
CROSS DEVELOPMENT TECHNOLOGIES 
The networking and informationization requirements 
With the maturity of Internet technology and the increase 
in bandwidth, the functions of single-function devices 
such as telephones, mobile phones, refrigerators, and 
microwave ovens are no longer single and the structure is 
more complicated.It requires chip design manufacturers to 
integrate more functions on the chip. In order to meet the 
upgrade of application functions, designers use more 
powerful embedded processors such as 32-bit, 64-bit 
RISC chips or signal processor DSP to enhance processing. 
Capabilities, while increasing functional interfaces, such 
as USB, extended bus types, such as CAN BUS, 
strengthening the processing of multimedia, graphics, etc., 
and gradually implementing the concept of a system on 
chip (SOC). On the software side, real-time multi-tasking 
programming technology and cross-development tool 
technology are used to control functional complexity, 
simplify application design, guarantee software quality, 
and shorten development cycles. 
4.3NETWORK INTERCONNECTION HAS BECOME 
AN INEVITABLE TREND 
In order to meet the requirements of network development, 
future embedded devices will inevitably require various 
network communication interfaces on the hardware. 
Traditional single-chip microcomputers are insufficient 
for networks, and the new generation of embedded 
processors have begun to embed network interfaces. In 
addition to TCP /IP protocols, there are one or more of 
IEEE1394, USB, CAN, Bluetooth or IrDA 
communication interfaces. At the same time, 
corresponding communication network protocol software 
and physical layer driver software need to be provided. In 
terms of software, the system's core network module can 
even embed a web browser on the device to truly achieve 
Internet access with various devices anytime, anywhere. 
4.4 STREAMLINE SYSTEM KERNELS AND 
ALGORITHMS TO REDUCE POWER 
CONSUMPTION 
The future embedded device is a combination of software 
and hardware. In order to reduce power consumption and 
cost, designers need to streamline the system kernel as 
much as possible, only retaining software and hardware 
closely related to system functions, and using the lowest 
resources to achieve the most appropriate functions. 
Designers are required to choose the best programming 

model and continuously improve algorithms to optimize 
compiler performance. Therefore, it is necessary for 
software personnel not only to have rich hardware 
knowledge, but also to develop advanced embedded 
software technologies such as Java, Web, and WAP.  
The most important factor for an embedded device to be 
in close contact with the user is that it can provide a very 
user-friendly interface. The graphical interface and 
flexible control methods make people feel like the 
embedded device is a familiar old friend. This requirement 
makes embedded software designers painstakingly work 
on graphical interface and multimedia technology. 
Handwritten text input, voice dial-up Internet access, 
email sending and receiving, and color graphics and 
images will make users feel free. At present, some 
advanced PDAs have realized the writing of Chinese 
characters and the announcement of short messages on the 
display screen, but the average embedded device still has 
a long way to go.  
5. CONCLUSIONS 
The rapid development of electronic technology and 
artificial intelligence has largely promoted the 
development of embedded software and provided it with 
a wider market space. The application of Embedded 
Application systems is integrated into the entire device by 
combining software and hardware, thereby promoting the 
improvement of its intelligent level. The application of 
this system can greatly promote the safety and efficiency 
inside the equipment. However, in the current application 
development, due to the short development time, the 
embedded software is in the stage of continuous 
development and improvement, which has affected its role 
to a certain extent, and has caused the development of 
China's defense industry and industrial control industries. 
Certain obstacles. Therefore, by strengthening the 
research on the application and development of embedded 
software, we can better play its role in promoting the 
development of related industries, promote the rapid and 
stable growth of our national economy, and provide 
greater convenience for people's daily lives. 
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Abstract: As an important electrical equipment of AC 
power system, the normal operation of transformer is 
directly related to the safety of the system. Differential 
protection is the main protection of the transformer. The 
magnetizing inrush current is one of the key factors 
affecting its correct operation. This article analyzes the 
magnetizing inrush current of the transformer and its 
characteristics. Taking a single-phase transformer as an 
example, the mechanism of the magnetizing inrush current 
is analyzed, and common suppression measures are given. 
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0. CAUSES OF INRUSH CURRENT 
In order to better understand how the inrush current is 
formed, this paper analyzes it from the law of flux 
conservation, which means that the sum of all the flux 
linkage in the circuit of an electrical equipment is constant 
at the moment of switching (t = 0), That is to say, the sum 
of all flux linkage at a certain time point (t = 0 + a certain 
time point) after circuit switching in an electrical 
equipment circuit is equal to the sum of all inductance flux 
linkage at a certain time point (t = 0 - a certain time point) 
before circuit switching.[1] 
The formation of inrush current meets the law of flux 
conservation. When the transformer is put into operation 
without load, the voltage of the primary and secondary 
windings of the transformer will increase sharply, which 
will produce new flux. At the same time, it will also cause 
the magnetic flux (called bias) of the same size and 
opposite polarity with the new flux to counteract. In the 
process of counteracting, the core flux may be over 
saturated, The inrush current increases sharply with the 
increase of the current value. In addition, there is 
resistance in the transformer winding. As the power on 
process of the transformer gradually ends, the magnetic 
bias will gradually decay and change with time, and the 
current value of the established flux will also decrease. 
With the completion of the new flux establishment, the 
transformer flux is in a stable state, and the power on 
process of the transformer is over. The types of magnetic 
flux formed in magnetic circuit can be divided into three 
categories. [2-3] 
The first is remanence, which is determined by the phase 
angle of AC voltage when the power is cut off. The 
magnetic flux produced by the sudden increase of winding 
voltage when the transformer is powered on is determined 
by the closing phase angle of AC voltage when the 
transformer is powered on. The third is the steady-state 

flux, the flux in the magnetic circuit after the power on 
transition of the transformer. When the magnetic circuit is 
in the saturation state, there is always a saturation 
magnetic flux in the magnetic circuit. When the total 
magnetic flux in the magnetic circuit is greater than the 
saturation magnetic flux, the magnetic circuit will be in a 
saturation state, and then the inrush current will be 
generated. 
1.MAGNETIZING INRUSH CURRENT AND 
CHARACTERISTICS IN TRANSFORMER 
Transformer is a static component manufactured based on 
the principle of electromagnetic induction. It plays an 
important role in electrical equipment used for voltage 
conversion in AC power transmission systems. When the 
circuit breaker is turned on to charge the transformer, 
sometimes, it can be observed that the pointer of the 
transformer ammeter swings greatly, and then quickly 
returns to the normal no-load current value. This inrush 
current is usually called the magnetizing inrush current. [4] 
In general, Magnetizing inrush current in transformer has 
the following characteristics.Firstly, the waveform 
presents a sharp top shape, indicating that it contains a 
considerable amount of non-periodic components and 
high-order harmonic components, of which the high-order 
harmonics are mainly the second and third. With the 
passage of time, the second harmonic content of a certain 
phase may exceed more than half of the fundamental 
component. Secondly, the magnitude of the magnetizing 
inrush current is directly related to the initial phase angle 
of the voltage when the transformer is no-loaded. [5]For 
single-phase transformers, the magnetizing inrush current 
amplitude is the largest when the voltage zero-crossing 
point is switched on. the inrush current is also different 
Since there is a 120-degree phase difference between each 
phase of the three-phase transformer. Thirdly, the inrush 
current will have a discontinuous angle in the first few 
waveforms. Fourthly, the time constant of inrush current 
attenuation is related to impedance, capacity and core 
material in transformer. 
2.GENERATION MECHANISM OF MAGNETIZING 
INRUSH CURRENT 
The magnetizing inrush current in transformer is caused 
by the core saturation. When the core is not saturated, the 
slope of the core magnetization curve is very large, and 
the excitation current is approximately zero. Once the core 
is saturated, the slope of the magnetization curve becomes 
smaller, and the electric current increases linearly with the 
magnetic flux. Finally, an excitation inrush current will be 
evolved  
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Depends on design, cost and manufacturing technology, 
the saturation flux of commonly used power transformers 
is generally set to 1.15~1.4, but the operating voltage of 
the transformer should generally not exceed 10% of the 
rated voltage. Therefore, when the transformer is in steady 
state and normal operation, the magnetic flux will not 
exceed the saturation magnetic flux, and the core will not 
be saturated. However, in the transient process, such as the 
no-load closing of the transformer, due to the effect of 
residual magnetism, the operating magnetic flux may be 
greater than the saturation magnetic flux, resulting in 
saturation of the transformer. [6] For example, the most 
serious is the closing at the time of voltage zero crossing. 
If the remanence of the iron core at this time, the non-
periodic magnetic flux is reached after half a cycle, and 
the magnetic flux will be much larger than the saturation 
magnetic flux, causing severe saturation of the 
transformer. 
3.INHIBITION MEASURES 
For three-phase power transformers commonly used in the 
field, the measures to prevent differential protection 
caused by the inrush current of the transformer mainly 
include the following categories. 
3.1 ADOPT FAST SATURATED INTERMEDIATE 
CONVERTER 
The differential protection is set according to avoiding the 
maximum unbalanced current. The differential protection 
with speed saturation principle can reduce the protection 
malfunction caused by non-periodic components. For 
example, BCH-2 type is a kind of differential protection 
of enhanced fast saturation intermediate converter. The 
core part of this differential protection is a saturated 
intermediate converter with a short-circuit coil and a 
differential current relay. The existence of the short-circuit 
coil makes the relay's operating current greatly increase 
when there is a non-periodic component current, thereby 
improving the performance of avoiding the transient 
unbalanced current when the magnetizing inrush current 
and the external short-circuit occur. When using BCH-2 
differential protection, attention should be paid to the 
determination of the number of turns of the short-circuit 
coil. The more the number of turns, the better the 
performance of avoiding inrush current, but the action 
delay of the relay will be longer when the internal short-
circuit occurs. For small and medium-sized transformers, 
due to the large excitation inrush current multiple, the non-
periodic component attenuates quickly when the internal 
fault occurs, and the protection action requirements are 
low. Generally, a larger number of turns is selected. For 
large transformers, the internal inrush current multiple is 
small and the non-periodic component attenuates. If it is 
slow, and the protection action is required to be fast, a 
smaller number of turns should be selected. Whether the 
final selected tap is suitable should be determined by the 
transformer airdrop test. At the same time, the sensitivity 
test should be carried out according to the minimum short-
circuit current when the internal short-circuit occurs. If the 
requirements are not met, a differential protection with 
braking characteristics should be selected. The same 
principle as BCH-2 is the differential protection composed 

of DCD-2 differential relay.  
Generally, the longitudinal differential protection with 
speed saturation principle has been gradually eliminated 
due to the large operating current, low sensitivity. Even 
when the transformer internal fault occurs, the operation 
will be delayed due to the existence of non-periodic 
components. 
3.2 SECOND HARMONIC RESTRAINT 
According to the characteristics of the second harmonic 
contained in the magnetizing inrush current, a method of 
second harmonic braking is designed. Once the protection 
detects that the second harmonic contained in the 
differential current is greater than the protection setting 
value, the protection relay is blocked to prevent the 
magnetizing inrush current from causing protection action. 
In practice, according to operating experience and no-load 
closing test, it is generally set according to the minimum 
second harmonic content under the condition of avoiding 
various excitation inrush currents. Generally speaking, the 
second harmonic restraint ratio can be set to (15%, 20%). 
The differential protection of the second harmonic braking 
is easy to debug, and highly sensitive with Simple 
principle. It is widely used in the current transformer 
longitudinal differential protection. However, in systems 
with relatively large capacitance components such as 
static reactive power compensation devices, the fault 
transient current also has a large second harmonic content, 
which affects the speed of differential protection. If there 
is a fault in the transformer before the no-load closing, the 
faulted phase will be the fault current after the closing, and 
the non-faulty phase will be the magnetizing inrush 
current. When the three-phase or door brake scheme is 
adopted, the differential protection will be blocked. Due 
to the slow attenuation of the magnetizing inrush current, 
the protection action time may be as long as hundreds of 
milliseconds. This is also the main disadvantage of the 
second harmonic restraint method. 
3.3 METHOD OF DISCERNING DISCONTINUOUS 
ANGLE 
As mentioned earlier, in the first few waveforms, there 
will be discontinuous angles in the inrush current. The 
steady-state differential current flowing into the 
differential relay when the transformer is internally 
faulted is a sine wave, and there will be no discontinuous 
angle. The method of discontinuous angle discrimination 
is to use this feature to discriminate between the excitation 
inrush current and the fault current. By detecting whether 
there is a discontinuous angle in the differential current 
waveform, and when the discontinuous angle is greater 
than the set value, the differential protection will be 
blocked. The protection setting value of discontinuous 
angle braking is generally set to 65°. 
For a three-phase transformer with Y/d connection mode, 
the discontinuous angle of asymmetric inrush current is 
relatively large, and the discontinuous angle blocking 
element can operate reliably with sufficient margin; while 
the discontinuous angle of symmetrical inrush current will 
be less than 65°. It is not a good method to further reduce 
the setting value, because too small setting value will 
affect the sensitivity and action speed of internal faults. 
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Since the wave width of the symmetric inrush current is 
equal to 120°, and the wave width of the fault current (sine 
wave) is 180°, an auxiliary criterion of the response wave 
width is added on the basis of the discontinuous angle 
criterion, and the wave width is greater than 140° (with a 
20° margin), the differential protection will also be 
blocked. The discontinuous angle principle adopts the 
method of phase-by-phase locking, which can act quickly 
when the transformer is closed in an internal fault. This is 
an advantage over the second harmonic braking (three-
phase or door braking) method. For large transformers, the 
two principles of longitudinal differential protection can 
be used at the same time, which can complement each 
other's advantages and speed up the action of internal 
faults, which is a good configuration solution. 
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Abstract:Focusing on the fundamental task of Building 
Morality and cultivating talents, promoting the reform of 
education and teaching is to cultivate talents who can 
undertake the great task of national rejuvenation.There is 
a high sense of social and historical responsibility of the 
new engineering needs of the times.Under the background 
of curriculum ideological and political education, it is a 
systematic, comprehensive and long-term strategic plan to 
promote the integrated development of professional skills 
education and ideological and political education in 
Higher Vocational Colleges with higher vocational 
science and engineering courses as the research subject, 
which requires the school, government and Society 
(including enterprises, industries and the public) to work 
together to fully implement the concept of curriculum 
ideological and political education, To explore a path of 
science and engineering curriculum under the background 
of Ideological and political education. 
Keywords: Curriculum ideological and Political 
Education; Culture; Science and Engineering 
 
1.PROMOTING THE IDEOLOGICAL AND 
POLITICAL EDUCATION OF CURRICULUM FROM 
THE PERSPECTIVE OF POLICY 
1.1THE CURRENT POLICY COMPREHENSIVELY 
PROMOTES THE IDEOLOGICAL AND POLITICAL 
CONSTRUCTION OF HIGHER VOCATIONAL 
CURRICULUM 
The Ministry of Education issued the guiding outline of 
Ideological and political education in Colleges and 
universities (hereinafter referred to as the outline) to 
comprehensively promote the ideological and political 
education in Colleges and universities.To 
comprehensively promote the ideological and political 
construction of the curriculum, it is necessary to guide the 
values in the teaching of knowledge and the cultivation of 
ability, and help students to shape the correct world 
outlook, outlook on life and values, which is not only the 
due meaning of talent cultivation, but also the necessary 
content.[1]However, how to combine the ideological and 
political curriculum with the science and engineering 
curriculum which seems to be far away from it, so as to 
prevent "labeling" and "two skins"? The person in charge 
of the Higher Education Department of the Ministry of 
education pointed out that 80% of university teachers are 
professional teachers, 80% of courses are professional 
courses, 80% of students' learning time is used for 
professional learning, and the teaching of professional 
courses is the most important support of Ideological and 

political education.According to the law of education and 
teaching and the law of personnel training, combined with 
the characteristics of discipline construction, the outline 
designs the ideological and political teaching system of 
the course.According to the characteristics of different 
courses and educational requirements, according to the 
public basic courses, professional courses and practical 
courses, the focus of Ideological and political construction 
of each course is defined.Among them, according to the 
characteristics of the disciplines, the paper puts forward 
the specific construction goals of seven categories of 
professional courses, namely, literature, history and 
philosophy, economics and management, pedagogy, 
science and engineering, agronomy, medicine, and art, so 
that all professional teaching departments and teachers 
can find their own "roles" and do their own 
"characteristics" in the ideological and political 
construction of the courses.According to the classification 
of Higher Vocational Majors and the situation of 
curriculum setting, higher vocational schools carry out 
classified promotion.It is reasonable and necessary to rely 
on the policy power of the government, implement the 
concept of Ideological and political education, and 
promote the connotative development of science and 
engineering courses.[2] 
1.2 SCIENCE AND ENGINEERING COURSES ARE 
CLOSELY RELATED TO IDEOLOGICAL AND 
POLITICAL EDUCATION 
On the one hand, there are rich ideological and political 
education resources in science and engineering 
courses.On the other hand, they are in the same position 
in value, in the same content, and in the same direction in 
goal, which have a natural fit.To a certain extent, science 
and engineering courses can be understood as the 
expansion and extension of Ideological and political 
education in the discipline and practical 
application.Therefore, under the background of 
Ideological and political education, it is feasible and 
feasible to take science and engineering courses as the 
pilot of Ideological and political education and teaching 
reform in Colleges and universities.Then, with reference 
to the experience of the pilot project, we will carry out the 
ideological and political work in Colleges and universities 
in a comprehensive and all-round way with the point lead 
and line belt, and thoroughly implement the spirit of 
general secretary Xi speech at the National College 
Ideological and political work conference and the 
National Education conference.To promote the pilot work 
of Ideological and political reform in the field of science 
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and engineering courses, we must rely on the 
government's full support of supporting policies.First, we 
should urge colleges and universities to confirm the 
reasonable status of the pilot in the form of official 
documents to ensure the necessary development space; 
Second, we should bring teaching achievements into the 
evaluation and assessment of teachers, and guide relevant 
teachers to put more energy into the pilot work; Third, we 
should give a certain amount of funds to ensure the orderly 
operation and management of the pilot; Fourth, the 
evaluation and feedback mechanism should be established 
to commend and publicize the pilot projects with good 
educational results, otherwise, criticize them.[3] 
2.ON THE CONSTRUCTION OF SCIENCE AND 
ENGINEERING CURRICULUM TRAINING SYSTEM 
IN HIGHER VOCATIONAL COLLEGES UNDER THE 
BACKGROUND OF IDEOLOGICAL AND 
POLITICAL EDUCATION 
Under the guidance of the ideological and political 
concept of curriculum, five links should be firmly grasped 
in the construction of science and engineering curriculum 
training system with universities as the main body.First, 
we should make clear the orientation of educational 
objectives, which is the practical basis and premise of 
science and engineering courses under the background of 
Ideological and political education; Secondly, it is 
necessary to excavate the theoretical and practical 
materials, which is the key to do a good job in science and 
engineering courses under the background of Ideological 
and political education; Third, we should improve the 
teaching methods, which is an important aspect related to 
the ideological and political practice and the effectiveness 
of science and engineering courses; Fourth, we should 
strengthen the construction of teachers.Teachers are the 
first person responsible for ideological and political 
practice and science and engineering courses; Fifth, we 
should improve the education system and mechanism, and 
do a good job in security work. 
2.1INTEGRATE IDEOLOGICAL AND POLITICAL 
EDUCATION, AND DEFINE THE ORIENTATION OF 
EDUCATIONAL OBJECTIVES 
The basic goal of science and engineering courses is to 
cultivate the professional ethics and professional quality 
of engineers.It is defined from the object and content of 
science and engineering courses.Professional ethics and 
professional quality are the connotation and value trend of 
science and engineering education at the micro level.First 
of all, in the field of engineering profession, engineers 
play the role of professional people.[4]The connotation of 
professional people can be understood as a broad group 
that actively participates in the social division of labor, 
creates social wealth and realizes self-existence value by 
virtue of their own acquired professional knowledge, 
professional skills and internalized professional ethics. In 
the modern concept of occupation, humanism expels 
instrumental rationality.Human is a tool in the process of 
occupation activity, but the final result of occupation 
activity is to realize human self.Professional ethics is not 
only the necessary professional quality of engineers as 
professionals, but also the need of spiritual interest and 

value rationality of engineers.Kohlberg also believes that 
"individual's moral cognition will affect their moral 
reasoning, and individuals will make progress in moral 
reasoning through a series of stages of moral cognition 
development." Therefore, one of the core objectives of 
science and engineering courses should be to spread 
professional ethics knowledge, enhance the moral 
sensitivity of the education object, help the education 
object externalize this ethical awareness into ethical 
judgment ability and ethical decision-making ability in 
engineering professional activities, and make it a qualified 
professional in engineering professional field.In terms of 
content, ideological and political education in Colleges 
and universities inherently includes moral education, 
which can enrich and strengthen the content of 
professional ethics in science and engineering courses, 
and is also a beneficial supplement to it; From the 
functional mechanism, it can directly affect people's 
ideological and moral will, so as to improve the 
enthusiasm and creativity of participating in various social 
activities (including professional activities).This kind of 
initiative can also significantly enhance the practical 
effect of science and engineering courses.Therefore, to 
cultivate new professionals in the field of engineering, we 
need to promote the deep integration of Ideological and 
political education with science and engineering courses 
and professional education, promote the close 
combination of Ideological and political work and 
engineering business work, solve ideological problems 
through ideological and political education, and solve 
practical problems through engineering ethics education 
and professional education. 
2.2EXCAVATE THE THEORETICAL AND 
PRACTICAL TEACHING MATERIALS AND 
INTEGRATE ALL KINDS OF EDUCATION 
CARRIERS 
Science and engineering textbooks are not only the 
specific tools and references for teachers in the process of 
education and teaching, but also the first medium for 
students to acquire systematic and logical knowledge in 
the process of learning.Students' perceptual cognition and 
first impression of science and engineering disciplines or 
courses are based on textbooks.At the same time, the 
textbooks of science and engineering are also the concrete 
representation of the theoretical innovation and 
development achievements of the discipline 
itself.Through the textbooks, we can intuitively see the 
overall development context and clear research status of 
science and engineering education.At present, there is a 
serious shortage of science and engineering teaching 
materials available in Colleges and universities, and most 
colleges and universities do not have independent school-
based teaching materials.This also reflects the lack of 
depth and systematicness in the theoretical research of 
engineering ethics education in China, the lack of organic 
integration or compilation of the theoretical research 
results, and the weak discipline foundation of science and 
engineering courses.First, as a social science discipline, 
engineering ethics education has a natural connection with 
psychology, philosophy, sociology and other more basic 
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disciplines, such as the theory of human's all-round 
development in Marxist philosophy system and Martin 
Seligman's positive psychology.Therefore, colleges and 
universities need to set up theoretical research institutions 
related to science and engineering courses, take science 
and engineering as the noumenon, dig deep theoretical 
resources, strengthen theoretical research, with the help of 
the reasonable core of these disciplines that can be 
compared and used for reference, to broaden the discipline 
vision of science and Engineering courses, avoid the 
"island effect" caused by discipline closure, consolidate 
the discipline foundation of science and engineering 
courses, It provides a more abundant theoretical source for 
the compilation of science and engineering teaching 
materials, enriches the teaching content and various 
theoretical subjects of science and engineering teaching 
materials, and has more "words to say". 
2.3KEEP PACE WITH THE TIMES AND IMPROVE 
TEACHING METHODS 
Social existence determines social consciousness.With the 
change of society and times, the progress of science and 
technology is full of various fields, which has changed the 
social mode of production and people's daily life.Students' 
personality and psychological characteristics also show 
new changes correspondingly, which are mainly 
manifested in the acceptance and pursuit of new things, 
the high sense of autonomy, and the strong expectation of 
the usefulness and interest of things.Therefore, the micro 
educational method of science and engineering education 
must create a rich and colorful second classroom 
activities.The second classroom activities have a 
significant recessive educational role in science and 

engineering courses.Students' sense of experience in 
personal participation will be stronger, and their inner will 
will will be more stable.Therefore, colleges and 
universities need to normalize all kinds of campus cultural 
activities, integrate science and engineering courses into 
the activities, enrich students' spare time life in various 
forms, and improve students' ethical perception at the 
same time.For example, recessive education of science 
and engineering courses can be carried out by relying on 
scientific and technological innovation and competition 
projects such as "big innovation", science and engineering 
debate competition, science and engineering literary 
sketches and other activities. 
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Abstract: With the development of the times, college 
education has also entered a new era. The training of 
students should not only be the transmission of theoretical 
knowledge in the classroom, but should also cultivate 
students from multiple aspects and levels, so that students 
can become talents with comprehensive abilities. How to 
train students in an appropriate way is a topic worthy of 
research. This article has launched a certain research on 
the cultivation of students from the perspective of subject 
competition. First, this article introduces some of the 
current problems in student training, then combines the 
metacognitive monitoring theory to briefly describe the 
benefits of subject competition to student training, and 
finally discusses how to build a training model that is 
beneficial to the overall development of students based on 
subject competition. 
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1. INTRODUCTION 
For course learning, it is often not enough to just 
understand the classroom knowledge. At present, the 
practical ability of college students is generally weak, and 
practical experience is very scarce. In practice, many 
students often do not know where to start and cannot apply 
knowledge flexibly. How to make students really learn 
and apply the knowledge they have learned is difficult for 
many teachers. Many researchers and teachers have 
studied this problem, perfected and created a large number 
of methods and strategies. 
Every student inevitably has his own advantages and 
disadvantages. In the traditional classroom, which has 
more restrictions, the talents of some students are difficult 
to show.[1] Some students are good at theoretical study, 
but some students need hands-on operation to help their 
study. Such students often have stronger practical ability. 
Through practical activities such as subject competitions, 
emphasizing the role of practice while emphasizing theory 
can help students learn theoretical knowledge, enhance 
practical skills and increase thinking activity better. 
2. METACOGNITION MONITORING AND SUBJECT 
COMPETITION 
2.1 Metacognition Monitoring 
Metacognitive monitoring: During the whole process of 
cognitive activities, the subject regards his ongoing 
cognitive activities as consciousness objects, and 
continuously monitors, regulates and controls them 
actively. Four main steps can be used to understand the 
connotation of metacognitive monitoring. Here, a subject 
competition is used as an example to explain the four steps. 
(1) Make a plan: Before the start of the cognitive activity, 

according to the rules, requirements and characteristics of 
the subject competition, clarify the tasks that you should 
complete, the knowledge and equipment you need, and 
make plans and detailed steps accordingly. 
(2) Execution control: In the process of cognitive activities, 
that is, in the usual learning and training process, it is 
necessary to promptly evaluate the effect of the plan and 
the efficiency of execution, feedback the information in 
the cognitive activity, and continue study and training plan 
if it does not deviate from the goal of the starting plan; if 
it deviates from the plan goal, it will be revised and 
adjusted in time. 
(3) Inspection results: Evaluate your own cognitive results 
according to the cognitive goals, that is, check the results 
after the execution plan is completed to see if the expected 
goals have been achieved. 
(4) Take remedial measures: According to the inspection 
of the cognitive results, that is, analyze the results after the 
execution plan is completed, and remedy the uncompleted 
parts. 
2.2 Subject Competition 
The number of discipline competitions in China is 
gradually increasing, and the country's emphasis on 
competitions is also increasing. Among them, the China 
Aeromodelling Design Challenge is a discipline 
competition that tests students' practical ability and 
thinking ability. While improving the physical fitness of 
students, another important purpose of this competition is 
to cultivate students' comprehensive quality and cultivate 
all-round talents. The method of this activity is a 
competition, combined with important national scientific 
research tasks, to build a platform for discovering 
innovative talents and testing innovative works, training 
aviation industry talents and strengthening national 
defense reserve forces. 
Taking the engineering major of a university in Shandong 
Province as an example, the university’s major responded 
to the curriculum reform policy by gathering teachers and 
students who are interested in aerospace and forming a 
model aircraft team. In the past 10 years, with the joint 
efforts of teachers and students, the students of the model 
aircraft team have won multiple awards in the China 
Aeromodelling Design Challenge, with a total of nearly 
100 awards. In addition, compared with students who have 
not participated in the subject competition, the students of 
the model aircraft team are stronger in practical skills, 
innovation ability, knowledge application ability and self-
study ability. An important factor that causes these 
differences is that the students participating in the subject 
competition have stronger independent ability and self-
cognition ability. Different from classroom teaching, in 
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the team of teachers and students participating in the 
competition, although there are teachers to guide students, 
there is a cooperative relationship between teachers and 
students, and in most cases the students are the main body. 
For example, how to make plans and actual steps, how to 
evaluate and give feedback in time during the execution 
of the plan, how to evaluate the results, how to recognize 
their own deficiencies and make improvements, etc., all 
need to be completed by students themselves. From the 
above, it can be seen that the training of students in the 
way of subject competitions is highly compatible with the 
cultivation of metacognitive monitoring ability, and it has 
great benefits for cultivating students' self-learning ability, 
innovative thinking, independent ability and self-
cognition ability. 
3. THE BENEFITS OF SUBJECT COMPETITION TO 
STUDENT DEVELOPMENT 
The focus of the subject competition is not on results and 
rankings, but on exercising your abilities and discovering 
your own problems during the competition.[2] The 
purpose of the subject competition is to develop one's own 
practical ability, accumulate design experience, and then 
sum up one's own advantages and disadvantages, and 
continuously improve one's ability. The benefits of subject 
competition can be roughly attributed to several aspects. 
3.1 Assist theoretical study 
At present, colleges and universities generally have 
problems such as long theoretical teaching time, too much 
classroom teaching time, and insufficient hands-on 
time.[3] The student's learning is still at a shallow stage, 
and the time for memorizing knowledge is short, and it is 
not yet able to be integrated and applied. In the long run, 
theory teaching for too long will have counterproductive 
effects. It will not improve students' theoretical learning, 
but will make students hate learning. Part of the reason for 
this problem comes from the incomprehensibility of pure 
theoretical knowledge. The practical activities of subject 
competitions are closer to life, the knowledge used in 
training and competitions is also easier to understand, and 
through practice, you can reflect on the knowledge you 
have learned in the classroom, which has a good auxiliary 
role for theoretical study. 
3.2 Increase the interaction between teachers and students 
In the training process of subject competitions, teachers 
and students often have a more equal status, which is a 
cooperative relationship. Studies have found that if 
students just imitate the teacher without their own ideas, it 
is an inefficient learning method, and knowledge can only 
temporarily stay in the cerebral cortex, and it will be 
forgotten over time. More meaningful learning should be 
when students are confused first, then ask the teacher and 
get an answer. In the preparation process of the subject 
competition, students often ask questions first, and then 
ask the teacher if they cannot solve it. This method makes 
the memory deeper and also greatly increases the time for 
teacher-student communication. 
3.3 Cultivate learning initiative 
In the process of teaching, a common problem is that the 
purpose of many students' learning is only to complete the 
tasks assigned by the teacher, and the importance of 

homework is too high. A major feature of the subject 
competition is its advanced nature. Participating in the 
subject competition has a good role in promoting the 
thinking development of students and teachers. A large 
amount of literature shows that the fundamental purpose 
of participating in subject competitions is not to get the 
rankings, but to take the initiative to solve various 
complex problems encountered in the preparation process 
and competitions, so that students and teachers are 
accustomed to thinking and solving problems. 
Competitions can give play to students’ subjective 
initiative, mobilize their enthusiasm for learning, and 
make students willing to create, be proactive, and apply 
what they have learned.[4] 
3.4 Improve teamwork ability 
In today's day and age when globalization and 
internationalization are accelerating, the expression of 
personal value is inseparable from communication and 
cooperation. No matter how large an individual's 
knowledge reserve is, it is meaningless if it cannot be 
expressed. Whether in school or at work, the proportion of 
communication skills in ability evaluation is getting 
higher and higher, and each of us should learn how to get 
along with others. In this society with a large proportion 
of communication skills, learning to cooperate is not only 
a person's ability demand, but also one of the foundations 
for survival in the society, which is a basic quality. The 
communication and cooperation ability needs to be taken 
seriously by the school and cultivated as soon as possible, 
and subject competition is an excellent way to cultivate 
team cooperation ability.[5] The problems encountered 
during the training and competition of subject 
competitions are often not as simple as those in the 
classroom. These problems are more complex and 
changeable than those encountered in the classroom, and 
they are difficult to solve by individuals. This provides a 
basis for cooperation. In the process of cooperative 
problem-solving, how to lead the team, how to coordinate 
the relationship, how to use the knowledge learned and 
how to communicate in an appropriate way, all require 
students to think and adapt. 
4. TRAIN STUDENTS THROUGH SUBJECT 
COMPETITIONS 
Undergraduate subject competitions are part of the 
teaching system of colleges and universities, which belong 
to the second classroom category. The purpose is to train 
students individually and to inspire students to think 
independently. It can be seen from the above that subject 
competition is beneficial to the cultivation of students. 
According to the advantages of subject competition and 
the requirements of student training, a benign feedback 
mechanism model is established, as shown in Figure 1. 
4.1 Build and improve more discipline competition 
platforms 
Subject competition platform is one of the foundations of 
subject competition.[6] Schools can further subdivide and 
layer competitions based on national competitions, 
expand to college-level competitions, school-level 
competitions, provincial and ministerial-level 
competitions, etc., and establish corresponding rules 



International Journal of Computational and Engineering Vol.6 No.2 2021  233 

ACADEMIC PUBLISHING HOUSE 

according to different competitions.[7]Subject 
competition projects are increasing year by year. As a 
systematic project, its complexity is also increasing. To 
manage it reasonably, the management organization needs 
to pay more attention to it, and requires the cooperation 
and support of relevant departments. Subject competition 
is a joint cooperation between students and teachers, and 
is a further connection between teaching and learning. 
Expanding and strengthening the construction of the 
teacher team can promote the development of the subject 
competition platform. 

Popularization of 
competition 

knowledge and 
advantages

Discover student strengths and interests

Build and improve 
the platform

Recommend suitable competitions and 
encourage students to participate

Promote development 
through competition and 
cooperation, exercise the 
abilities of teachers and 

students, and promote the 
learning of lesson 

knowledge

Get a satisfactory 
reward

attend competition

Find the 
shortcomings, choose 
the next competition 

or choose a 
competition that is 

more suitable for you 
according to the 

situation

Affirm the efforts of 
teachers and students

Affirm and reward the 
efforts of teachers and 

students

Statistics contest 
situation and data

Build up 
confidence 
and keep 

going

No Yes

 
Figure 1. Benign feedback mechanism model 
4.2 Teach students in accordance with their aptitude 
With the deepening of globalization today, the use of 
knowledge plays an increasingly important role in 
economic development. On the one hand, higher 
education needs to pay attention to the transmission of 
knowledge on the one hand, and on the other hand, it must 
not neglect the cultivation of students’ thinking skills and 
try to differentiate themselves. Teaching mode. On the 
basis of fully understanding the individual differences of 
students, we will carry out directional training for students 
of different learning types, and encourage students to 
participate in subject competitions that suit them. 
4.3 Improve the reward mechanism 
In order to fully stimulate the initiative of students, 
schools not only need to provide material rewards, but also 

provide spiritual rewards, establish an appropriate reward 
mechanism, and give bonus rewards and corresponding 
evaluations. At the same time, teachers, as instructors and 
participants in subject competitions, should also be given 
rewards such as material, title evaluation and year-end 
performance appraisal points to increase their enthusiasm. 
5. CONCLUSIONS 
The reform of student training mode is a major focus of 
my country's education reform. How to train students and 
promote their all-round development is a major issue. As 
a systematic project, the student training model not only 
involves students and schools, but also involves all aspects 
of society and the country, and requires the joint efforts of 
teachers, schools, government and society. This article 
discusses the impact of subject competition on student 
development from a practical perspective, hoping to 
contribute to the research on student development. 
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Abstract: Recently, the construction of intrinsic graph 
using sparse representation (SR) has attracted 
considerable interest. Compared with the traditional 
construction methods like k-NN and 𝜺𝜺 -ball which can 
well preserve the manifold structure of samples, SR 
method is more robust to data noise and parameter-free. 
we propose a new algorithm called Local Sparsity 
Preserving Projections (LSPP), which utilizes sparse 
representation to construct the intrinsic weighted matrix 
of training samples and incorporates “locality” and 
“sparsity” into objective function simultaneously. By 
adding the discriminative information into LSPP, 
Discriminant Local Sparsity Preserving 
Projections(DLSPP) is also developed. Experimental 
results on Yale face database demonstrate the 
effectiveness of the proposed face recognition method. 
Keywords: Feature extraction; Sparse representation; 
Local sparsity preserving projections; Discriminative 
extension; Face recognition. 
 
1.INTRODUCTION 
In this paper, in order to overcome the difficulty of 
parameter choice in LPP[1] and simultaneously reduce the 
computation complexity in global sparse representation 
methods[2-3], a novel unsupervised subspace learning 
method called LSPP is proposed . Since LSPP suffers 
from a limitation that it does not encode discriminative 
information, we propose a discriminative extension 
algorithm of LSPP called Discriminant Local Sparsity 
Preserving Projections(DLSPP) by constructing local 
sparse representation graph and between-class margin 
preserving graph. Different from LSPP, DLSPP is a 
supervised discriminative projection method which can 
encode both the local geometry structures and label 
information. 
The paper is organized as follows: The proposed LSPP 
algorithm and DLSPP algorithm are presented in section 
2. To verify the effectiveness of proposed feature 
extraction methods, face recognition experimental results 
are demonstrated in Section 3. And in Section 4, we 
conclude the paper. 
2. LOCAL SPARSITY PRESERVING PROJECTIONS 
AND ITS DISCRIMINATIVE EXTENSION 

 
Figure.1 Sparse coefficients of one sample in AR 

LPP aims at preserving the local distances to the neighbors 
and the algorithmic procedure has three steps: 
constructing the adjacency graph, choosing the weights, 
and computing the eigenmaps. The result of the first two 
steps is a symmetric weight matrix representing the graph 
to be embedded in the projection which plays an important 
role in characterizing the data geometry. However, how to 
establish high-quality weight matrix is still an open 
problem. Moreover, LPP needs to manually construct 
adjacency graph by k-NN or 𝜺𝜺 -ball methods which use 
the same given parameter to determine the neighborhoods 
for all the data and is sensitive to data noise. 
In sparse representation, the computational time required 
for computing the sparse representation for the training 
data can be a few orders of magnitude higher than for other 
state-of-the-art methods[4].In Fig.1, we show the sparse 
coefficients of a target training sample in the AR face 
database. Representative samples are aligned in the 
ascending order of the distances between the target sample 
and the other 713 training samples representing it. It can 
be seen that most nonzero coefficients belong to the 
closest 200 neighbors. The experiment result implies that 
it is possible to represent the target sample as a linear 
combination of merely its neighbors and such 
representation is naturally sparse from the global view. 
We name such representation local sparse representation, 
which may achieve greater sparsity than that obtained by 
global sparse representation. 
2.1 LOCAL SPARSITY PRESERVING 
PROJECTIONS(LSPP) 
In this section, inspired by the above analysis, we propose 
a new linear subspace algorithm by combining locality 
and sparsity in a more effective way. 
For each sample𝑥𝑥𝑖𝑖 , 𝑝𝑝 = 1, 2, … ,𝑁𝑁, denote the set of it’s k 
nearest training samples as a matrix 𝑋𝑋𝑖𝑖local =
[𝑥𝑥𝑖𝑖,1, 𝑥𝑥𝑖𝑖,2, … , 𝑥𝑥𝑖𝑖,𝑘𝑘 ] , where k is the number of nearest 
neighbors of each training sample and a modestly large 
value should be used in order to incorporate most of the 
training samples in the same class as Xi.In order to 
preserve the local adjacency geometry structure, similar to 
sparse representation, the first step of LSPP is to search 
for the local sparse representation of Xi within the local 
neighborhood: 
𝑀𝑀𝑝𝑝𝑜𝑜 �𝛽𝛽𝑖𝑖𝑙𝑙𝑐𝑐𝑐𝑐𝑚𝑚𝑙𝑙�1𝑙𝑙. 𝐴𝐴. �𝑥𝑥𝑖𝑖 − 𝑋𝑋𝑖𝑖local𝛽𝛽𝑖𝑖𝑙𝑙𝑐𝑐𝑐𝑐𝑚𝑚𝑙𝑙� < 𝜀𝜀 (1) 
Thus, the transformation matrix that minimizes the 
objective functions is given by the minimum eigenvalues 
solution to the generalized eigenvalues problem: 
XLX𝑇𝑇𝑣𝑣 = 𝜆𝜆XDX𝑇𝑇𝑣𝑣 (2) 
Accordingly, the objective function educes to find Q such 
that 
𝑝𝑝 (3) 
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2.2 DISCRIMINANT LOCAL SPARSITY 
PRESERVING PROJECTIONS(DLSPP) 
LSPP only focuses on preserving local similarity of the 
data points and the label information is ignored. In order 
to enhance the discriminative ability, the label information 
should be used to characterize the between-class scatter 
and the within-class scatter of training samples[5-8]. In 
this section, we propose a new linear subspace algorithm 
based on sparse representation. The proposed feature 
extraction method can make class separability, within-
class and between-class neighborhood structure 
preservation be attained at the same time. 
For the purpose of classification, we try to find a 
projection which will map the within-class samples closer 
while simultaneously making the samples in different 
classes far from each other in low-dimensional space. 
From this point of view, a desirable projection should be 
the one that, at the same time, minimizes the within-class 
sparse representation scatter and maximizes the local and 
global between-class scatter. According to the graph 
embedding framework, a penalty constraint is imposed to 
perform discriminant embedding. In DSPP, we propose an 
improved sparsity and margin preserving discriminant 
criterion. Concretely, DSPP seeks for the optimal solution 
of the following objective function: 
𝑣𝑣∗ = 𝑙𝑙𝑝𝑝𝑔𝑔𝑀𝑀𝑝𝑝𝑜𝑜

𝑣𝑣

𝑣𝑣𝑇𝑇XL𝑤𝑤𝑋𝑋𝑇𝑇𝑣𝑣−𝛼𝛼𝑣𝑣𝑇𝑇XL𝑠𝑠𝑋𝑋𝑇𝑇𝑣𝑣
𝑣𝑣𝑇𝑇XL𝑏𝑏𝑋𝑋𝑇𝑇𝑣𝑣

 (4) 
2.3 THE ALGORITHM PROCEDURE OF DSPP 
Now, the algorithmic procedure of DSPP is formally 
summarized as follows: 
(1).For each sample𝑥𝑥𝑖𝑖 , find its k within-class nearest 
neighbors, compute the local sparse coefficient vector 
𝛽𝛽𝑖𝑖𝑃𝑃 = [𝛽𝛽1,𝑖𝑖

𝑃𝑃 ,𝛽𝛽2,𝑖𝑖
𝑃𝑃 , … ,𝛽𝛽𝑁𝑁,𝑖𝑖

𝑃𝑃 ]𝑇𝑇 by solving the 𝐿𝐿1 -norm 
optimization problem and construct weighted adjacency 
matrix 𝑊𝑊𝑃𝑃, construct Laplacian matrix𝐿𝐿𝑤𝑤 = 𝐷𝐷𝑤𝑤 −𝑊𝑊𝑃𝑃. 
(2).For each sample𝑥𝑥𝑖𝑖 , find its k between-class nearest 
neighbors, compute the local sparse coefficient vector 
𝛽𝛽𝑖𝑖𝑐𝑐 = [𝛽𝛽1,𝑖𝑖

𝑐𝑐 ,𝛽𝛽2,𝑖𝑖
𝑐𝑐 , … ,𝛽𝛽𝑁𝑁,𝑖𝑖

𝑐𝑐 ]𝑇𝑇 by solving the 𝐿𝐿1 -norm 
optimization problem and construct weighted adjacency 
matrix 𝑊𝑊𝑜𝑜, construct Laplacian matrix𝐿𝐿𝑜𝑜 = 𝐷𝐷(𝑜𝑜) −𝑊𝑊(𝑜𝑜). 
(3).Compute the 𝐴𝐴 eigenvectors corresponding to the 𝐴𝐴 
largest eigenvalues of XL𝑜𝑜𝑋𝑋𝑇𝑇, and obtain 𝐼𝐼and 𝛬𝛬. 
(4).Compute the reduced data, 𝑋𝑋� = 𝑍𝑍𝑇𝑇𝑋𝑋 , where 𝑍𝑍 =
𝐼𝐼𝛬𝛬−

1
2 .Compute the 𝑝𝑝eigenvectors corresponding to the 

𝑝𝑝 smallest eigenvalues and obtain 𝑄𝑄. 
(5).Compute𝑉𝑉 = ZQ and apply orth-transform to obtain 
the optimal projection matrix. 
3. EXPERIMENTAL RESULTS AND ANALYSIS 

 
Figure 2. Example face images in our experiments 
In this section, we evaluate the feasibility and 
performance of the proposed algorithms for face 
recognition. The Yale face database contains 165 
grayscale images of 15 individuals. The images 
demonstrate variations in lighting condition (left-light, 
center-light, right-light), facial expression (normal, happy, 

sad, sleepy, surprised, and wink), and with/without glasses. 
We cropped and resized the images to 32 × 32pixels. 
Figure 2 demonstrates example face images used in our 
experiments.For each individual, images are randomly 
selected for training and the rest are used for testing. For 
each given, we averaged the results over 50 random splits. 
The best result obtained in the optimal subspace and the 
corresponding standard variances for each method are 
shown in Table 1. From the experimental results, we can 
see that DSPP achieved higher recognition accuracy when 
compared with other methods, the experimental results 
confirmed DSPP could achieve good recognition 
performance when there are large image variations in 
lighting and facial expression. 
Table 1. The maximal average classification accuracies 
(percent) over 50 random splits on Yale database and the 
corresponding standard deviations and reduced 
dimensions (shown in parentheses) 
method 3 Train 4 Train 5 Train 6 Train 

Eigenface 51.71(2.01, 
44) 

54.05(3.74, 
59) 

58.17(3.39, 
74) 

60.27(4.85, 
89) 

Fisherface 60.71(5.72, 
14) 

68.97(3.33, 
14) 

73.82(3.57, 
14) 

76.85(4.63, 
14) 

CMVM 63.47(4.54, 
14) 

70.43(5.50, 
14) 

75.17(3.44, 
14) 

77.49(4.79, 
14) 

MFA 59.63(4.99, 
13) 

73.19(2.45, 
15) 

76.67(3.82, 
16) 

79.32(3.56, 
15) 

LSPP 60.98(4.78, 
40) 

70.30(3.53, 
44) 

75.27(3.75, 
55) 

79.07(4.59, 
64) 

DLSPP 66.75(3.87, 
14) 

73.37(4.73, 
16) 

77.56(4.45, 
16) 

80.60(4.65, 
15) 

4.CONCLUSIONS 
In this paper, in order to overcome the difficulty of 
parameter choice in LPP and simultaneously reduce the 
computation complexity in global sparse representation 
methods, a novel unsupervised subspace learning method 
called LSPP is proposed. To exploit the label information, 
an efficient supervised feature extraction method called 
Discriminant Sparsity Preserving Projections (DSPP) is 
also developed. Face recognition experimental results 
verified the effectiveness of our algorithms. 
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Abstract: Since the implementation of the enrollment 
expansion policy in China's higher education, the number 
of college students has increased rapidly, and the scale of 
college students has expanded rapidly. However, the 
uneven source of students, the impact of social pluralism, 
the non-professional management personnel and the 
lagging management, to a large extent, restrict the 
effectiveness of ideological and political education for 
college students. This paper aims to improve the 
effectiveness of ideological and political education of 
college students by deepening three understandings and 
strengthening three ideas. 
Keywords: College students; Ideological and political 
education; Effectiveness 
 
1.INTRODUCTION 
In recent years, the expansion of colleges and universities 
in our country has provided more young people of the 
right age with the opportunity to receive higher education, 
trained a large number of talents for the socialist 
construction, and improved the overall level of national 
quality. However, it has also brought about many negative 
effects: some universities have not enough investment, 
unable to keep up with the hardware construction, let 
alone the software construction. Overcrowded campus 
and inadequate facilities dilute the original not so strong 
campus culture; The effect of ideological and political 
education of college students is greatly reduced due to the 
uneven source of students, the impact of social pluralistic 
thoughts, the non-professional management team and the 
lagging management. 
Faced with this historical issue, the ideological and 
political education workers in colleges and universities 
have an important responsibility and a glorious historical 
mission. They should strengthen their moral cultivation, 
firm their political direction, and become the guides and 
guides on the path of healthy growth of college students. 
However, at present, there is an obvious tendency of 
diversification of ideas, weak ideals and beliefs, and 
complex values among college students. Ideological and 
political educators must keep pace with The Times, renew 
their ideas, adapt to new situations, and solve new 
problems. Specifically, they should deepen three 
understandings, strengthen three ideas, and 
comprehensively improve the effectiveness of ideological 
and political work. 
2.TO DEEPEN THE UNDERSTANDING OF THE 

"CHARACTERISTICS OF THE TIMES" OF COLLEGE 
STUDENTS, TO STRENGTHEN THE CONCEPT OF 
DEVELOPMENT OF PERSONALITY QUALITY, TO 
RNSURE THAT THE IDEOLOGICAL AND 
POLITICAL WORK HAS A DEFINITE TARGET 
At present, the vast majority of college students in China 
are the only child of the post-90s generation. Since 1980, 
the one-child policy has a historical macro significance in 
controlling population growth, improving population 
quality and promoting social and economic development. 
However, from the perspective of individual development, 
the implementation of the one-child policy has brought 
great changes to the family population ecology in most of 
China, and also completely changed the mentality of 
parents, giving birth to a unique environment for the 
growth of only children, thus forming the unique 
personality of children. Another incidental social effect of 
the one-child policy was to make the traditional basic 
education of families withdraw from the stage of history 
under the imperial examination system. 
Since the Sui and Tang Dynasties, the imperial 
examination system was established in China. In the long 
game of imperial examination, the separation of families 
became the strategic choice of families. Even wealthy 
families won't let all their children take the exam because 
of the very small probability of winning the exam. 
Moreover, because the scholar could bring better dignity 
and status to the whole family, even the poor families 
would choose one of their children to struggle and take the 
imperial examination. Therefore, there has been a "natural 
diversion" of basic education in Chinese society for a long 
time. After the implementation of the one-child policy, 
most families in China have only one child, and the 
separation of family members in education is out of the 
question, so the natural separation will disappear. Families 
with many children reduce parents' worries about the risks 
of their children. In contrast, parents of only children 
always harbor great fears about the risks of their children 
in the future. They dare not bear any risk on the child, they 
will rack their brains to pave a safe and brilliant sunshine 
avenue for the child, admitted to the university to change 
the fate is their first choice. In particular, the current 
"system diversion" in China's basic education is still very 
imperfect, secondary vocational schools have lost their 
appeal, this motivation is stronger. The social 
commonness and distinctive personality of the 
unregulated "system diversion" have become the 
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characteristics of The Times for the current college 
students. 
The essence of education is to bring personality into full 
play, not to make modules of the same specification from 
the same mold. We must face up to the objective existence 
of individual differences, acknowledge individuality, and 
strengthen the concept of development of personality 
quality. In the past, Chinese educational thought did not 
advocate "individuality", and even regarded 
"individuality" as individualism. Chinese society has not 
gone through the industrial revolution, the lack of 
scientific spirit, coupled with the long-term agricultural 
mode of production, easy to form a conventional thinking 
pattern. Especially, the backward concept of "the king, the 
minister, and the son" formed in the thousands of years of 
feudal rule is the cultural reason for the lack of outstanding 
and innovative talents in China. Creative thinking is the 
full development and publicity of individuality. Without 
individuality, there will be no innovation. The 
individualized thinking of students should be protected as 
a kind of innovative resources. Only by setting up such a 
concept, can we understand that the object of our work is 
a fresh individual, rather than a uniform whole; Thinking 
people, not things. To understand a key to open a heart 
lock, rather than take a prescription to cure all diseases. 
Therefore, we must be close to students, close to life, into 
the grassroots, into the inner world of students, from the 
perspective of understanding differences, respect for 
personality to do students' ideological work, different 
from person to person, with a target in mind. 
3.WE SHOULD DEEPEN OUR UNDERSTANDING 
OF THE REFORM AND DEVElLOPMENT OF 
HIGHER EDUCATION, STRENGTHEN THE 
QUALITY VIEW OF ELITE EDUCATION, COMBIEN 
IDEOLOGICAL AND POlLITICAL EDUCATION 
WITH EMPLOYMENT AND ENTREPRENEURSHIP, 
AND IMPROVE ITS EFFECTIVENESS 
China has issued a plan to allow two types of talent to 
enter the college entrance examination in two modes. The 
first model is the Gaokao for technical and skilled 
personnel. The second model is the current Gaokao. The 
college entrance examination for skilled and academic 
talents is separate. It's a very flexible system, and this the 
direction of higher education reform will certainly affect 
the talent training mode of colleges and universities, and 
will also change our working ideas and methods, and 
change our work quality evaluation system. Under this 
background, the ideological and political education work 
must be combined with two things: ideological and 
political work with job selection and employment, and 
innovation and entrepreneurship. Therefore, we must re-
design the top level of work concept and strengthen the 
quality view of elite education. According to the level and 
characteristics of students to conduct classified guidance, 
according to their aptitude, to meet the needs of the market. 
And with the help of the two combined implementation 
process, to improve the ideological and political education 
of pertinence, effectiveness, appeal and attraction. But 
also with the social unit of choose and employ persons to 
the graduate's satisfaction degree, the student's 

satisfaction degree to the school education and the 
education manager, the implementer's satisfaction degree 
of the trinity of comprehensive evaluation system, to 
examine and evaluate our ideological and political 
education work. 
4.WE SHOULD DEEPEN OUR UNDERSTANDING 
OF THE ROLE OF CULTURE IN EDUCATING 
PEOPLE, STRENGTHEN SOCIALIST CORE VALUES, 
ANDTRAIN  QUALIFIED BUILDERS AND 
RELIABLE SUCCESSORS TO SOCIALISM 
The ideological and moral quality, scientific and cultural 
quality of the students trained by higher vocational 
colleges is directly related to the appearance of China in 
the future. Therefore, in teaching mode and curriculum 
design, higher vocational colleges should pay attention to 
students' quality-oriented education, especially students' 
cultural quality, pay attention to the cultivation of 
students' innovative thinking and ability, and pay more 
attention to the development of students' personality. It 
has been 26 years to carry out cultural quality education 
for college students, and the understanding of quality 
education has been deepened. To implement quality-
oriented education, we should combine cultural quality-
oriented education with ideological and political quality-
oriented education, humanistic education with scientific 
education, and improve teachers' accomplishment, 
especially cultural accomplishment. 
The Outline of the National Medium - and Long-Term 
Plan for Education Reform and Development 2010-2020 
elevates quality-oriented education to the status of a 
strategic theme. 
Through the Party's education policy and decades of 
experience in quality education, we can see that cultural 
quality education is a new strategic theme of higher 
education in the new era. The basic elements of culture are 
knowledge, morality and piety. Knowledge enables 
people to master the laws of nature and society, while 
morality is the code of conduct necessary for people to 
behave properly in society. These norms require people to 
be self-disciplined and have strong self-control. Devotion 
means that people are afraid of the serious consequences 
of violating objective laws and public morality. The 
attitude of "not afraid of heaven or earth" and "not afraid 
of lawlessness" is just a stupid act of recklessness that 
shows extreme disrespect for culture and animal nature. 
The Chinese civilization is an outstanding culture in 
human history, and the socialist theory and socialist 
morality are the precious cultural wealth of the Chinese 
nation. As ideological and political workers in socialist 
universities, we should consciously insist on cultivating 
students with socialist culture, the culture of the masses, 
and the new socialist morality, and integrate the socialist 
core value system into the whole process of ideological 
and political education for college students. To help 
college students to make clear their political stand, 
develop basic moral norms, and form a correct outlook on 
the world, life and values. To ensure that young students 
consciously resist all kinds of domestic and foreign 
reactionary forces of ideological differentiation, eliminate 
their own existence of individualism, money worship, 
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hedonism, establish a firm socialist ideals and beliefs, 
grow into a socialist cause of qualified builders and 
reliable successors. 
5.CONCLUSIONS 
In a word, it is necessary to deepen the understanding of 
the "characteristics of the times" of college students, 
strengthen the concept of personality quality development, 
and ensure that the ideological and political work is 
targeted. We should further deepen the understanding of 
the reform and development of higher education, 
strengthen the quality concept of elite education, combine 
ideological and political education with employment and 
entrepreneurship, and improve the effectiveness. We 
should improve the quality of contemporary college 
students, expand personal skills, improve the 
competitiveness of employment in an all-round way and 
train the craftsmen of great powers for the country. On the 
other hand, we should deepen our understanding of the 

function of cultural education, strengthen the core values 
of socialism, and cultivate qualified socialist builders and 
reliable successors. 
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Abstract: With the rapid development of China's social 
economy, the ideological and political education of higher 
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parents and society. This paper aims to strengthen the 
quality development training and ideological and political 
education close contact, further deepen the quality 
development training on the ideological and political 
education of college students, promote college students to 
establish a good ideological and political style, improve 
the comprehensive ability and quality of college students 
from an all-round way, lay a solid foundation for the 
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0.INTRODUCTION 
The work of Ideological and political education is to 
change the educational objects' ideas and social 
management in an organized and planned way, help them 
form a good ideological and moral character, and provide 
effective help for the social economic construction. To 
enrich the ideological and political knowledge of college 
students, the quality development training can design 
corresponding training courses according to the students' 
interests, stimulate the enthusiasm of College Students' 
political education, so that the ideological and political 
education and quality development training of college 
students can effectively integrate, and promote the 
innovation of school personnel training mode.[1] 
Ideological and political education is a kind of social 
practice that social groups use certain ideas and social 
views to influence the educated in an organized and 
planned way, and help them form the ideological and 
moral character needed by society. The connotation of 
Ideological and political education includes many aspects 
of content, highlighting the personal moral education and 
quality education, education content also includes helping 
people form a correct world outlook and outlook on life, 
but also the cultivation of a person's national 
consciousness and political consciousness. China's 
ideological and political education runs through all stages 
of college teaching, which has an important impact on the 
development of college students. 
1. BASIC THEORY OF QUALITY DEVELOPMENT 
TRAINING 
1.1 THE ORIGIN OF QUALITY DEVELOPMENT 
The expansion training originated from Britain. During 

the World War II, seamen suffered heavy casualties in 
combat. At that time, people found a rule according to the 
surviving seamen that not all the people who can survive 
are the best in physical fitness, but they are absolutely 
determined to survive. Therefore, with the help of the 
English government, the first maritime survival training 
school was established in 1942 in adebowei sea area to 
train the Navy's seamount survival ability. After the war, 
this unique survival training method was widely promoted 
and has become the most successful quality development 
training in the world. 
1.2 CHARACTERISTICS OF QUALITY 
DEVELOPMENT TRAINING 
Quality development training is a new training method, 
which is different from other training methods. It designs 
difficult challenges through different environments, so as 
to temper people's will, cultivate team spirit, tap people's 
potential ability and so on. At present, college outward 
bound is still in the basic stage of application, the main 
purpose is to combine the ideological and political 
education and quality expansion training of college 
students, so that students can break the traditional way of 
thinking through practice, enrich the ideology of college 
students, and promote their comprehensive ability. The 
following are the main characteristics of quality expansion 
training. [2] 
(1)Challenge the limit 
Outward bound training is difficult. It not only requires 
great physical strength, but also a great test of 
psychological endurance. Students need to challenge their 
own limits, break through their own limits, and use their 
maximum ability to complete the task. 
(2)Personality in the collective 
The implementation of grouping system in quality 
development training requires a strong team cooperation 
ability and the efforts of everyone in the team, so that they 
can feel the role of team cooperation in the team, enhance 
self-confidence and improve the team cohesion of 
students. 
(3)Self education 
Before the outward bound training, we should make clear 
the tasks, matters needing attention and the students. We 
should not participate in the outward bound training at all. 
We should let the students complete the training with their 
own way of thinking as the core. After the training, we 
should summarize the whole quality outward bound 
training. The teacher should play a guiding role in it, and 
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let the students tell their own experience, so as to achieve 
the goal of self-education. 
2. THE APPLICATION OF QUALITY 
DEVELOPMENT TRAINING IN THE IDEOLOGICAL 
AND POLITICAL EDUCATION OF HIGHER 
VOCATIONAL COLLEGE STUDENTS 
2.1 APPLICATION OF QUALITY DEVELOPMENT 
TRAINING IN CLASSROOM TEACHING 
Classroom teaching is very popular in universities, it is the 
basis of the implementation of Ideological and political 
work, but the effect is not good, in order to increase the 
ideological and political education of college students, 
some colleges and universities set up special quality 
training courses, teachers take students as the core, the 
implementation of quality development training 
classroom teaching, through learning quality development 
training, to achieve the purpose of strengthening 
comprehensive ability. Different training projects are 
designed for different teaching focuses, so that students 
can learn the key knowledge of various subjects, which is 
conducive to the absorption of political and ideological 
education knowledge. 
Quality development training is the same as other courses, 
it involves more content, needs to have a full and complete 
training theme, more important is that students through the 
study of development training to achieve certain goals. 
Therefore, the quality development training in Colleges 
and universities should be carried out with ideological and 
political education as the core, and the development 
training projects should reflect the main body of 
Ideological and political education. According to different 
projects and stages, what kind of teaching effect needs to 
be achieved, which all need to be focused on. As a design 
teacher of quality development training, only by scientific 
design and reasonable choice can we enhance students' 
learning motivation and finally achieve the goal of 
teaching design. [3] 
2.2 APPLICATION OF QUALITY DEVELOPMENT 
TRAINING IN AFTER CLASS ASSESSMENT 
The quality development assessment is different from the 
curriculum, which is divided into three assessment 
contents to assess the overall situation of students. It 
includes students' classroom performance, homework and 
learning summary. Through these three aspects, we can 
master the results of students' quality development 
training in detail. In order to enhance the motivation of 
students' quality development education, some schools 
have also implemented the credit system. Students can get 
credits through the corresponding institutional 
accreditation, so as to increase students' enthusiasm for 
quality development training, Expand the scope of 
students to participate in quality training. 
3. EFFECTIVE STRATEGIES OF QUALITY 
DEVELOPMENT TRAINING IN IDEOLOGICAL AND 
POLITICAL EDUCATION OF HIGHER 
VOCATIONAL COLLEGE STUDENTS 
3.1 ATTACH IMPORTANCE TO THE ACTIVITIES OF 
COLLEGE STUDENTS' ASSOCIATIONS AND 
DEVELOP A NEW MODE OF QUALITY 
DEVELOPMENT TRAINING 

With the development of China's education, higher 
vocational students' associations are developing rapidly. 
College students' associations are an informal group with 
common interests and an effective carrier of Ideological 
and political education in Colleges and universities. 
College Students' associations can carry out colorful 
quality development training activities according to their 
own characteristics. At the same time, they should carry 
out campus publicity as much as possible. According to 
the characteristics of different groups, they should adopt 
the most easy to understand form, so that students can 
truly understand the content of the explanation, increase 
students' sense of identity for quality development training, 
and attract more students to participate in it. 
At present, college students show a variety of 
psychological conflicts, which can be summarized into six 
aspects: the conflict between closeness and 
communication, the conflict between independence and 
dependence, the conflict between job seeking and 
identification, the conflict between emotion and reason, 
the conflict between ideal and reality. We need enough 
survival ability and strong psychological quality, 
otherwise we will not be competent for the future social 
role. In this regard, actively carrying out the quality 
development training of college students has become one 
of the important ways of Ideological and political 
education in Colleges and universities. The purpose of 
higher vocational colleges is to cultivate applied talents, 
so we must improve the comprehensive quality of students 
in higher vocational colleges. The Central Committee of 
the Communist Youth League believes that to improve the 
quality of college students, it is necessary to vigorously 
promote the quality development training of college 
students. Through the development training, college 
students can "know their self-worth, find their self 
positioning, realize their self transcendence", and finally 
complete the transformation from a student to a social 
person. From a practical point of view, outward bound has 
been recognized and loved by more and more college 
students through its unique ideological, interesting and 
challenging. It plays an important role in enhancing 
students' team consciousness, tapping students' potential, 
cultivating good students' team spirit, TL and theoretical 
quality. Therefore, the development of quality 
development training is an important way to promote the 
ideological and political quality of college students, but 
also the practice of implementing the policy of all-round 
development of education. 
3.2 STRENGTHEN SAFETY MEASURES AND 
CONSTANTLY IMPROVE TRAINING 
Outward bound is a kind of dangerous and difficult 
training, so we should take the safety of students as the 
first, establish safety awareness in the hearts of students, 
and master safety technical means. For some colleges and 
universities, quality education is a new mode of education, 
there is no specific reference norms, each college should 
be based on different characteristics, in the case of 
considering the cost, time, site, according to the teaching 
content, take a flexible form, carry out some relaxed 
quality development activities, form their own 
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independent college students' quality development 
training system. 
3.3 CHANGE THE CONCEPT OF EDUCATION, 
STRENGTHEN THE POPULARIZATION AND 
IMPROVEMENT OF QUALITY DEVELOPMENT 
TRAINING IN HIGHER VOCATIONAL COLLEGES 
From 2002 to 2003, the Ministry of Education 
promulgated the "National College Physical Education 
Curriculum Guidelines", which clearly stated that outdoor 
sports should be included in the scope of general higher 
physical education, and decided to promote outdoor sports 
curriculum in Colleges and universities from July 2007. 
Colleges and universities further guide and mobilize all 
students to participate in outward bound, so that they feel 
outward bound is not only a kind of behavior, but also a 
kind of ability, but also a kind of spirit. We should actively 
promote and popularize this sport. Good schools, such as 
Zibo Vocational College, have made six semesters of 
teaching attempts. 
3.4 STRENGTHEN SCHOOL ENTERPRISE 
COOPERATION AND RAISE FUNDS THROUGH 
MULTIPLE CHANNELS 
Now many quality development training enterprises take 
the college students' market as their important target 
market, so colleges and universities should seize this good 
opportunity, make full use of the brand effect of national 
model higher vocational colleges, actively strive to 
establish cooperative partnership with enterprises, and 
give students systematic, standardized and scientific 
training. In addition, in the process of cooperation with 
training enterprises, we should pay attention to the 
internalization of scientific training content, and gradually 
form our own effective training system. Moreover, the 
training contents of outward bound enterprises can be 
transplanted organically according to the characteristics of 
college students. 
4. SUMMARY OF QUALITY DEVELOPMENT 

TRAINING IN IDEOLOGICAL AND POLITICAL 
EDUCATION OF HIGHER VOCATIONAL COLLEGE 
STUDENTS 
With the emergence of this new modern education mode, 
quality development training has been recognized and 
liked by more and more college students. Through the 
change of educational concept, we can make full use of 
the advantages of quality development training. 
Combined with the daily habits and characteristics of 
college students, ideological and political education 
includes many aspects, Not only the moral concept and 
quality education of college students, but also the three 
concepts of college students can be changed, and the 
traditional ideological pattern can be broken through 
practice to cultivate the comprehensive ability of college 
students. 
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Abstract: Research on innovative talents training mode of 
integrated circuit technology specialty integrated circuit 
industry is the foundation of electronic information 
industry development and social informatization. 
Innovative talents are an important factor in the 
development of IC industry. With the increasing demand 
of IC technology related personnel, many domestic 
universities have set up IC related majors. It is an 
important subject of current education reform to 
strengthen the cultivation of College Students' scientific 
and technological innovation ability. According to the 
characteristics of this major, this paper discusses the 
training mode of innovative talents from the aspects of 
basic connotation, training objectives, curriculum system 
and practice. 
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1. INTRODUCTION 
The industrial scale and technical level of IC have become 
one of the important signs of a country's comprehensive 
national strength. In recent years, the integrated circuit 
industry in China has developed rapidly. In 2004, the 
output of integrated circuits in China was 21.1 billion, and 
the sales volume was 54.53 billion yuan. In the first 
quarter of 2011, China's total integrated circuit output 
reached 191 billion pieces, with sales volume reaching 
34.84 billion yuan. China has become one of the fastest 
growing regions in the world. [1] 
After years of development, the integrated circuit industry 
in China has basically formed four industries (design, 
manufacturing, packaging and testing) with coordinated 
development, four relatively centralized industrial clusters 
(Yangtze River Delta, Pearl River Delta, Bohai Rim 
region and Beijing Tianjin area) and several national 
integrated circuit industrialization bases. With the rapid 
development and prosperity of IC design industry in China, 
the demand for the relevant personnel of IC is increasing. 
However, it is difficult for college graduates to meet the 
needs of industrial development under the current 
teaching mode. A large number of graduates have poor 
hands-on ability, weak ability to analyze and solve 
problems, which is difficult to meet the social 
requirements. In order to solve these problems, this paper 
analyzes the problems existing in the teaching of 
integrated circuit technology specialty from the aspects of 
basic connotation, training objectives, curriculum system 
and practice links of innovative talents, and puts forward 
the reform measures of the training of integrated circuit 
technology professionals and explores the innovative 
talents training mode of integrated circuit technology 

specialty. 
2. SYSTEM DESIGN THE BASIC CONOTATION OF 
INNOVATIVE TALENTS OF INTEGRATED CIRCUIT 
TECHNOLOGY MAJORS  
The innovative talents of the students majoring in 
integrated circuit technology should have solid theoretical 
basis, extraordinary innovation concept, keen innovation 
thinking, basic innovation skills and excellent innovative 
personality. Solid theoretical basis means that the students 
majoring in integrated circuit technology should have 
solid knowledge in mathematics, semiconductor physics 
and devices, semiconductor technology and 
semiconductor integrated circuit, and have basic 
knowledge and logical thinking methods engaged in 
scientific and technological innovation activities. Solid 
basic theory is the source, forerunner and backing of 
scientific and Technological Development and innovation, 
and also the foundation and support for carrying out 
scientific and technological innovation activities. 
Innovation concept includes the innovation consciousness 
of advocating innovation, pursuing innovation, innovation 
as glory, and the innovative spirit of daring to challenge 
authority. Only under the guidance of strong innovation 
consciousness and the encouragement of innovation spirit 
can science college students have strong innovation 
motivation. Therefore, the innovation consciousness and 
spirit are the premise and the motive force of innovation. 
Innovative thinking refers to the process of thinking that 
invents or discovers a new way to solve new problems. It 
has five basic characteristics different from general 
thinking, namely, positive seeking for difference, keen 
observation, creative imagination, multi-disciplinary 
knowledge structure and flexible inspiration. Innovation 
thinking is the important quality of innovative talents, 
which runs through the innovation activities. Innovation 
skill is the action ability reflecting the behavior skill of 
innovation theme, mainly including the ability of 
information processing, hands-on and operation, 
expression and perception of innovation achievements. It 
is the carrier of the expression of innovation thought, and 
is the key to the cultivation of innovative talents. 
Innovative personality is a stable and lasting innovation 
personality after receiving long-term innovation education 
and self training, including curiosity, perseverance, 
independence, self-confidence, perseverance and rigor, 
which is the ultimate goal of innovative talents training. 
[2] 
3.SCIENTIFIC TALENT TRAINING PROGRAM OF 
INTEGRATED CIRCUIT TECHNOLOGY IS THE 
FOUNDATION OF INNOVATIVE TALENT 
TRAINING 
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3.1 DETERMINE TRAINING OBJECTIVES 
The overall goal of higher education is to cultivate high-
quality innovative talents for the 21st century. The main 
purpose of teaching is to cultivate application-oriented 
technical talents. At the same time, some excellent 
students are selected to develop into Research-oriented 
talents. Compound talents are cultivated according to the 
mode of "thick foundation, wide caliber, high quality and 
strong ability". The major of integrated circuit technology 
aims to cultivate high-level talents with good scientific 
literacy and international competitiveness to meet the 
needs of socialist modernization. Through the training 
mode of combining foundation with specialty, theory with 
practice, we can cultivate application-oriented senior 
talents with good cultural and scientific quality, solid 
theoretical foundation and rich abilities in IC layout 
design, IC packaging and testing, and IC application 
development. After several years of study, the students 
majoring in integrated circuit master the following 
knowledge and abilities. 
The overall goal of higher education is to cultivate high-
quality innovative talents for the 21st century. The main 
purpose of teaching is to cultivate application-oriented 
technical talents. At the same time, some excellent 
students are selected to develop into Research-oriented 
talents. Compound talents are cultivated according to the 
mode of "thick foundation, wide caliber, high quality and 
strong ability". The major of integrated circuit technology 
aims to cultivate high-level talents with good scientific 
literacy and international competitiveness to meet the 
needs of socialist modernization. Through the training 
mode of combining foundation with specialty, theory with 
practice, we can cultivate application-oriented senior 
talents with good cultural and scientific quality, solid 
theoretical foundation and rich abilities in IC layout 
design, IC packaging and testing, and IC application 
development. After several years of study, the students 
majoring in integrated circuit master the following 
knowledge and abilities. 
3.2 OPTIMIZE THE CURRICULUM SYSTEM 
The curriculum system mainly includes curriculum, 
teaching content and curriculum structure, which is the 
embodiment of teaching ideas and educational ideas, and 
also the guarantee of the cultivation of innovation ability 
and the improvement of comprehensive quality. Whether 
the curriculum is scientific and the teaching content is 
reasonable directly affects the cultivation of innovation 
ability and the improvement of comprehensive quality. 
The curriculum system of integrated circuit technology is 
established, which is composed of four modules: public 
basic course, professional basic course, professional core 
course and professional development course. The theory 
of basic courses is too strong, students' interest in learning 
is not high. "Semiconductor physics and devices" and 
"semiconductor integrated circuit" are professional basic 
courses, which are more theoretical, more formula 
derivation, and require students to have a good 
mathematical foundation. However, generally speaking, 
students are tired of complicated theoretical analysis and 
tedious formula derivation, especially the students with 

relatively poor foundation, coupled with the strong 
requirements of mathematics foundation, students' 
learning enthusiasm is greatly hit. In addition, the teaching 
hours of professional basic courses in some colleges and 
universities are less, so students can not learn 
comprehensively and deeply, which further weakens 
students' learning enthusiasm. When teaching basic 
courses of integrated circuit technology, such as 
"semiconductor physics and devices" and "semiconductor 
integrated circuit", teachers should try to avoid lengthy 
formulas and tedious derivation, so as not to affect 
students' interest in learning. In addition, reducing the 
complex formula derivation in theory teaching and 
focusing on the physical meaning of the working principle 
and characteristics of semiconductor devices can not only 
make students easy to accept, but also benefit the 
subsequent professional courses. While strengthening the 
public basic courses and professional basic courses, 
professional courses should set up more engineering 
courses, such as analog integrated circuit design, digital 
integrated circuit design, integrated circuit layout design, 
integrated circuit packaging test, etc. 
In terms of teaching contents and methods, teachers of 
integrated circuit technology should teach them to fish 
instead of fish. Change the traditional teaching means and 
teaching methods, in the education method, strive to 
achieve the combination of teachers' teaching and 
students' practice, the combination of personal learning 
and team learning, let the students take the initiative to 
learn. The case teaching is introduced into the classroom, 
and the "inquiry" teaching method is adopted to guide 
students to think actively, and discuss in groups, so as to 
determine the method to solve the problem, and create an 
experimental environment for students to verify the 
feasibility of the method. Experts, scholars or enterprise 
engineering management talents are invited to give 
lectures for students, give guidance and lectures, and 
regularly send students to enterprises to study and practice. 
Strengthen the construction of teachers and improve the 
ability of teachers. To provide teachers with the 
opportunity to study and exchange in foreign countries or 
enterprises, let teachers personally participate in the 
project training, and improve their own engineering 
practice ability through learning and cooperation with 
enterprise project engineers. Invite domestic and foreign 
experts, scholars, enterprise project managers, 
engineering managers, engineering designers in the field 
of integration to form a "diversified, complex, high-end, 
production, learning and research" teaching team with the 
professional teachers to undertake the talent training task 
of integrated circuit specialty. [3] 
Experimental practice teaching is an important link to 
cultivate students' ability of knowledge application, 
practical operation, innovation and social adaptability. 
Increase the amount of practice teaching hours. Through 
the experiment, we can better understand and master the 
theoretical knowledge, and greatly improve the students' 
interest in learning. Improve and optimize the professional 
practice teaching system composed of curriculum design, 
curriculum training, post practice and graduation design. 
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The practice teaching system has the characteristics of 
hierarchical teaching and multi-level teaching, which 
plays an important role in the cultivation of innovative 
talents of integrated circuit specialty, especially the 
curriculum design and graduation design. Curriculum 
design and graduation design are the organic combination 
of theoretical basis and engineering practice, which can 
cultivate students' engineering quality and innovation 
ability. In these two links, topic selection is the key and 
difficult point. Topic selection should not only have a 
certain engineering background, but also make students 
interested, so as to not only cultivate students' engineering 
ability, but also stimulate students' learning initiative, 
enthusiasm and practical innovation ability. In view of the 
poor practical ability of students, we should increase the 
cultivation of EDA design ability. Electronic design 
automation (EDA) is an essential basic means of 
integrated circuit design technology. Graduates majoring 
in integrated circuit technology must master some 
commonly used EDA tools, which will greatly promote 
their future work and further study. We can hold various 
electronic design competitions to improve students' 
engineering practice ability and independent innovation 
ability. Electronic design competition is inspired by 
teachers and guided by the competition to improve 
students' autonomous learning ability, innovation and 
practice ability. Around the designated competition topic, 
or the topic selected by students in groups, let students 
conceive, design, implement and operate, and make the 
selected topic product. Through conception, analysis of 
customer needs, estimation of product functions, design of 
technical solutions, formulation of technical procedures, 
division of labor among team members, and refinement of 
each member's tasks. The design task mainly includes 
product planning, principle design, technical scheme, etc. 
Based on the conception and design, the process of 
transforming the final design scheme into the actual 
product and testing the product is the implementation 
process of the product. The operation of the product 
mainly includes the early debugging of the product and the 
improvement of the system function. Through the 
electronic design competition, the conception, design, 
implementation and operation are integrated into an 
organic whole to improve students' engineering practice 
ability, fully cultivate students' ability to find and solve 
practical problems independently, and cultivate students' 
team cooperation ability and large-scale system control 
ability. 
3.3 STRENGTHEN THE PRACTICE LINK  
Innovation ability is cultivated in innovation activities, 
and the acquisition and improvement of innovation ability 
can only be achieved through the acquired diligence, hard 
work and strict training. Innovation ability is generally the 
development, sublimation and comprehensive 
embodiment of hands-on ability, so we must strengthen 
the practice teaching link. Practice teaching should focus 
on the comprehensive application of knowledge and the 
cultivation of innovation ability. We divide practice 
teaching into two parts: basic experiment teaching and 
professional practice teaching. The basic experiment 

teaching includes course experiment, integrated circuit 
process experiment, integrated circuit test experiment and 
integrated circuit layout design experiment, mainly to 
cultivate students' practical ability, observation ability and 
rigorous scientific style. Professional practice teaching 
refers to professional practice activities, mainly including 
cognition practice, post practice and graduation design. It 
is an important part of education and an indispensable 
basic link to cultivate innovative talents. The main 
purpose and task of cognition practice is to broaden our 
vision, increase our knowledge, cultivate our interest in 
professional study, and stimulate our desire for knowledge 
and innovation. Therefore, we have explored a practice 
mode of "going out, please come in, relying on high-tech 
enterprises, supplemented by the University's scientific 
research base". Production practice is an important 
window for students to contact the society and increase 
their ability. We adopt the teaching mode of "mainly 
scattered, supplemented by centralized, strict quality 
control system of practice process", with 3-5 people as a 
group, go deep into the grass-roots posts of practice units, 
independently complete the practice tasks, and guide 
teachers to ensure the quality of practice by improving the 
monitoring system of practice process. Graduation design 
is an important practical link to cultivate students' 
comprehensive application ability and innovative quality 
during university education. We constantly improve the 
quality of graduation design (Thesis) and students' 
innovative skills by strengthening the management of 
graduation design process and implementing open 
teaching mode. 
By carrying out large-scale scientific and technological 
activities, we can stimulate students' enthusiasm for 
scientific and technological innovation, cultivate their 
sense of innovation, and enhance their interest in 
professional learning, so that students can constantly 
enrich their scientific and technological knowledge, 
management knowledge and other humanistic knowledge 
under the influence of science and technology. We hold 
more than 6 Lectures of experts and professors, science 
and technology activity week, academic seminar, science 
and technology works design competition and other 
activities every semester to broaden students' knowledge 
and vision. Students have participated in various types of 
scientific and technological activities. Through these 
activities, students have formed an academic atmosphere 
of loving science and pursuing innovation.[4] 
Establish a relatively stable base for scientific and 
technological innovation. The purpose of establishing 
science and technology innovation base is to encourage 
students to study hard, improve their quality, have the 
courage to innovate, and produce more achievements, so 
as to cultivate a large number of outstanding science 
talents in the new century who advocate science, pursue 
truth, study hard and make innovations. We can set up 
"integrated circuit layout design research group" and 
"integrated circuit test research group", which are 
organized, managed and innovated by students themselves. 
4. CONCLUSIONS 
By carrying out large-scale scientific and technological 
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activities, we can stimulate students' enthusiasm for 
scientific and technological innovation, cultivate their 
sense of innovation, and enhance their interest in 
professional learning, so that students can constantly 
enrich their scientific and technological knowledge, 
management knowledge and other humanistic knowledge 
under the influence of science and technology. We hold 
more than 6 Lectures of experts and professors, science 
and technology activity week, academic seminar, science 
and technology works design competition and other 
activities every semester to broaden students' knowledge 
and vision. Students have participated in various types of 
scientific and technological activities. Through these 
activities, students have formed an academic atmosphere 
of loving science and pursuing innovation.  
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Abstract: Rapid prototyping technology is an advanced 
manufacturing technology that quickly produces samples 
or parts based on CAD models. Combined with the current 
talent training model adopted by the School of Mechanical 
and Electrical Engineering, Guangdong University of 
Science and Technology, this article discusses the 
application of FDM rapid prototyping technology in 
professional courses, traditional teaching, discipline 
competitions and graduation project. The incorporation of 
FDM rapid prototyping technology into practical teaching 
has greatly raised students' enthusiasm in learning and 
improved their hands-on skills, imagination and design 
innovation ability. 
Key words: rapid prototyping; FDM prototyping; 
practical teaching 
 
1. INTRODUCTION 
Emerging in the 1980s and 1990s and developing at the 
beginning of this century, rapid prototyping is a 
manufacturing technology based on the material 
accumulation method. Driven by the influence of "Made 
in China 2025" and "Internet+", rapid prototyping 
technology now has become a key area that searches for 
breakthroughs[1, 2], and the Ministry of Science and 
Technology has also included rapid prototyping 
technology into the National 863 Program. At present, the 
popularization and education of rapid prototyping 
technology in China is still in its early stage. Many 
colleges and universities offer courses related to rapid 
prototyping technology, and some are conducting 
preliminary reforms and practical researches on the 
education on rapid prototyping technology. As a kind of 
rapid prototyping technology, FDM is a process of 
extruding and stacking thermoplastic materials after hot 
melting, and is being applied in a wide range[3]. This 
article explores the application of FDM rapid prototyping 
technology in the practical teaching of mechanical major 
in our school. 
2. APPLICATION 
2.1 Application of Rapid Prototyping Technology in 
the Professional Courses 
We have set up Rapid Prototyping Technology as an 
elective course for the major of Mechanical Design 
Manufacturing and Automation, Materials Molding & 
Control Engineering. This course provides a systematic 
explanation of the current mainstream rapid prototyping 
technology principles and equipment technology to 
expand students' horizons of application by conducting 
practical teaching of FDM rapid prototyping. 
In the teaching process, we orientated the experiment 
content and plan to students, and implemented it in a 

progressive method. The first step is to impart the primary 
knowledge regarding rapid prototyping technology, 
allowing students to understand the development and 
application of rapid prototyping technology and the 
working principle and structure of FDM printers, so that 
they can finish the experimental preview reports and 
provide small print models. The second step is to conduct 
practical and operational experiments, allowing students 
to operate the FDM printer and its supporting software and 
use the FDM printer to print 3D models out of the pre-
designed models. The third step is to conduct 
comprehensive design experiments. Students are grouped 
to design models on their own, and then print the 3D 
models by setting reasonable parameters, adding 
necessary supports and confirming the printing plan 
before printing. This is to strengthen their proficiency in 
using the FDM printer and help them better understand 
and consolidate the fundamental professional knowledge 
through inter-group evaluation and discussion on the 
rationality of the print model design and printing plan. The 
practical teaching of FDM rapid prototyping has fully 
mobilized the enthusiasm among students to engage in the 
experiments and improved their ability in innovation and 
teamwork. 
2.2 Application of Rapid Prototyping Technology in 
Traditional Teaching 
Multimedia theoretical and experimental teaching is the 
dominant means in traditional mechanical teaching. In the 
circumstance of teachers teaching and students watching 
the models of teaching aids, students receive knowledge 
in a passive way, which slows the process of stimulating 
their learning initiative and innovation awareness. In 
addition, the cost of the traditional mechanical teaching 
models is high and the types of the models are limited, it 
is difficult to ensure the students to fully understand the 
knowledge they need to learn in their major. For example, 
when learning the traditional professional course 
Mechanical Drawing, due to lack of spatial visualization, 
students are unable to imagine the full 3D graphics of parts 
based on the projection view. This creates difficulty in 
realizing the conversion between the plane projection 
view and 3D drawing of parts, thus making mechanical 
drawing hardly fully comprehensible to students. At this 
point, neither multimedia teaching models nor physical 
models can provide the desirable teaching effect, because 
students have no chance of getting involved immersively 
However, the case-based teaching model using rapid 
prototyping technology can make a difference. In any 
course situations, aided by rapid prototyping technology, 
teachers can easily print the corresponding 3D models and 
finish the required cutting and change based on the actual 
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course cases, thus delivering 3D models with more 
specific details. Students can participate immersively in 
this process. For example, they can perform 3D modeling 
of combinations on a computer and print it using an FDM 
printer. From their own hands-on practice, they can better 
understand the specific structure of combinations and 
learn the fundamental knowledge of the professional 
courses more effectively. Rapid prototyping technology 
can help accurately locate the point of best applying the 
case-based teaching method, and this makes it a 
meaningful attempt and exploration for the improvement 
of teaching quality. 
2.3 Application of Rapid Prototyping Technology in 
Discipline Competitions 
Since 2014, the 3D printing laboratories of our school 
have opened up for supporting discipline competitions at 
all levels, including the National College Mechanical 
Innovation Competition, Competition of Guangdong 
Engineering College Students’ Experimental 
Comprehensive Skills, and Invitational Tournament of 
HEMC Inter-school Experimental Comprehensive Skills. 
Students can apply for working in the laboratories in spare 
time and use laboratory resources to consolidate their 
practical skills they have learned in training. This greatly 
promotes teaching and learning through competitions, 
cultivates students' awareness of innovation, and enhances 
their capabilities in mechanical innovation design, 
engineering practice and teamwork. 
Laboratories serve as a platform for students to turn their 
design and creativity into products, helping them finish 
the conversion of theory to practice, and the sublimation 
from learning to creation. For example, some students 
independently designed an environmentally-friendly 
unpowered car, The gears were printed by rapid 
prototyping technology. The car slid several meters 
without any power and won many awards in the 
competitions of provincial and municipal levels. In the 
Competition of Guangdong Engineering College Students’ 
Experimental Comprehensive Skills, students signed up 
for 3D design and production projects. Before the 
competition, they often took modeling and printing 
training in the laboratories, which allowed them to use 
modeling software more proficiently and understand more 
thoroughly the difference between models and printed 
products. As a result, they achieved great 
accomplishments in the competition. 
2.4 Application of Rapid Prototyping Technology in 
Graduation Project 
As more and more students begin to understand and apply 
FDM printers proficiently, the students of different majors 
have chosen subjects related to rapid prototyping 
technology in their graduation projects based on their own 
strengths and interests. Students choose the subjects that 
can produce real objects by use of the school’s existing 
equipment and incorporate FDM rapid prototyping 
technology and the latest CAD and CAM technology into 

the design process. They use the knowledge they’ve 
learned to carry out innovative designs and make the parts 
designed by themselves. This is a combination of theory 
and practice in the true sense, which inspires students' 
enthusiasm, initiative and creativity in graduation project, 
making the experience more pleasant, and thus improving 
the quality and teaching effect of graduation project. 
A student majoring in Mechatronic Engineering designed 
and produced a toy car as his graduation project. Most 
parts of the car, like the chassis, shell and motor cover, are 
built by using FDM rapid prototyping technology. Some 
other students designed and made robotic arms, the base 
of the robotic arm and left and right fixtures were also 
printed in laboratories. In the process of making the parts, 
students often cannot finish the product with only one 
single printing. For example, the error message "The 
model is not fluid" will appear before printing. At this 
stage, it is necessary to use software for repair or carry out 
secondary design. Students keep modifying their designs 
until the finished products are finally produced. In this 
process, they are gaining a deeper understanding of the 
design and production of rapid prototyping technology. 
3. CHALLENGES AND PROSPECTS 
When applied to practical teaching, rapid prototyping 
technology can enhance students' hands-on skills, 
imagination and design innovation ability. Despite the 
positive feedback from the students in learning the 
practical courses, rapid prototyping technology education 
is also facing some challenges: some students are weak in 
their fundamental knowledge of software operation and 
spent to much time in making the early-stage preparations. 
Since of the printing speed of rapid prototyping is low, if 
printing is made during class time, the printed parts would 
be small in size and coarse in precision. 
Rapid prototyping technology has a great potential in the 
future. We shall carry out the practical teaching reform on 
rapid prototyping technology education and establish 
practical teaching models and contents in line with the 
educational program of training application-oriented 
innovative talents, so as to meet the latest demand of talent 
training for the modern industry and effectively prompt 
college students to timely understand and learn advanced 
manufacturing technology. 
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Abstract: The outbreak and spread of the novel 
coronavirus pneumonia epidemic has put forward brand-
new requirements for the education and management of 
college students. It has also brought unprecedented 
challenges to the education and management of college 
students. During the epidemic, all the students live and 
study at home, and teachers implement “cloud 
management” for students through the online platform. In 
the later stage of the epidemic, students began to return to 
school in batches, which brought tremendous pressure and 
challenges to student management and epidemic 
prevention and control. Under the background of 
normalization of epidemic prevention and control, how to 
transform the education and management of college 
students and meet the needs of all students has become a 
major issue that colleges urgently need to solve. The 
article explains the work practice during the epidemic, 
summarizes the experience and shortcomings, and 
proposes the direction and ideas for transformation. It can 
improve the quality and efficiency of student education 
management under the background of normalization of 
epidemic prevention and control. 
Key words: post-COVID-19 era; education and 
management; strategy research 
 
THE BACKGROUND ANALYSIS OF NOVEL 
CORONAVIRUS PNEUMONIA EPIDEMIC 
At the end of 2019, a novel coronavirus pneumonia 
epidemic broke out in Wuhan City, Hubei Province, China. 
As the Chinese New Year coincided with the high 
mobility of people, the epidemic spread to the whole 
country. On February 28, 2020, the National Health 
Commission pointed out that the new coronavirus 
pneumonia epidemic has been a major public health 
emergency with the fastest spread, the widest range of 
infections, and the most difficult prevention and control 
since the founding of New China. The real-time big data 
report of the epidemic shows that the domestic epidemic 
has basically been brought under control, but a small 
number of confirmed cases have increased [1]. While the 
trend of foreign spread has not decreased, and the total 
number of confirmed cases worldwide has reached more 
than 170 million on May 30, 2021. 
During the outbreak of COVID, in order to ensure normal 
teaching activities in colleges across the country, all the 
colleges have utilized online classrooms to implement 
online learning at home for students. Under the 
background of epidemic prevention and control, how to 

implement distance education management for students 
distributed across the country and achieve good results are 
a new major test for college student education 
management. Especially after the resumption of classes in 
campus, how to normalize the epidemic prevention and 
alleviate the psychological panic caused by the epidemic, 
and how to adapt teachers and students to the new teaching 
order, these series of student education management 
problems need to be resolved urgently. 
THE NEW PROBLEMS OF STUDENT 
MANAGEMENT IN THE POST-COVID-19 ERA 
In response to the outbreak, colleges across the country 
have initiated emergency plans and adopted measures 
such as data investigation and epidemic prevention 
education. The education management of college students 
at this stage probably faces the following three problems. 
First, after the outbreak, due to the urgent requirements of 
various related tasks, education management personnel 
have different understandings of epidemic knowledge and 
policies. And their level of information technology is 
uneven. In addition, each counselor is responsible for 
more students. Under the circumstances, the problem of 
insufficient manpower has become prominent, leading to 
insufficient intervention in some student management 
work, sometimes blind spots and negligence at work, and 
student management results that do not meet the expected 
requirements. 
Second, in the early stage of the epidemic, winter vacation 
plus delays in school start, many college students stayed 
at home for more than a month, the anxiety brought by the 
new crown epidemic, the feeling of overwhelming at the 
beginning of the “stopping of classes and not stopping to 
learn”, and the parent-child caused by the long-term 
closed environment conflicts are all problems encountered 
by young college students. At this special stage, the 
negative emotions of college students have increased 
significantly. 
Third, many students are not used to studying online at 
home. Some students completely “free themselves” 
because of loose family control, thinking that teachers’ 
online teaching is equivalent to unsupervised. Poor self-
study constraints, low learning efficiency, perfunctory 
online homework, and negligence of online exams, 
leading to failing grades. In daily life, some students do 
not cooperate with the counselor to fill in the daily 
epidemic information, and there are non-reporting or 
misreporting phenomena, which require repeated 
supervision by the counselor to complete. During the 
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epidemic prevention and control period, some students 
ignored the school’s disciplinary requirements and could 
not study at home with peace of mind. Instead, they 
concealed their itinerary and went out to work, visit 
relatives, travel, etc. without permission. 
THE INNOVATION STRATEGIES OF COLLEGE 
STUDENT MANAGEMENT IN THE POST-COVID-19 
ERA 
Based on the education and management problems of 
college students during the epidemic prevention and 
control period, the following suggestions are put forward. 
(1) Strengthening the construction of the management 
team of college students 
First, strengthening the construction of the personnel 
structure of the education management team. Under the 
sudden epidemic situation, the personnel structure of the 
education management team must be continuously 
improved. For a long time, the college counselor team has 
typical problems such as few full-time counselors, 
insufficient staffing, high mobility of part-time counselors, 
and instability of the team [2]. Because these problems 
cannot be completely resolved in a short period of time, 
some colleges have introduced the “innovation and 
piloting” tutor management responsibility system, 
allowing professional teachers to join the management 
team, making education management more accurate and 
timelier, and gaining both levels and depth. strengthen. 
Second, strengthening the training of the education 
management teams’ ability. In the case that the epidemic 
may continue for a long time and teachers and students 
cannot meet for a long time, the ability of the management 
team and big data information collection, processing and 
application must be quickly improved to prevent students 
from getting out of control. The training work is 
committed to building a tidy and efficient education 
management team that responds quickly and is orderly. 
(2) Strengthening the ideological and moral construction 
of college students 
The epidemic is ruthless, and people are affectionate. In 
the face of the current epidemic, we should take advantage 
of the situation and conduct in-depth education on the core 
socialist values of college students to further cultivate 
their sense of social responsibility. For example, using the 
epidemic to educate college students on patriotism, and 
strive to turn the epidemic and disaster into a lively and 
heavy “living teaching material”. Through online courses, 
theme class meetings, and other forms of “air classroom” 
to develop morality education and patriotic education. 
Supervising students to strengthen self-study, study hard, 
and deepen their thinking about life, nature, law, and 
morality through continuous self-cultivation, reformation, 
and exercise. Students are called upon not only to protect 
and study at home, but also to actively participate in the 
prevention and control of the epidemic by participating in 
voluntary services and other methods, and to contribute 
their strength to the prevention and control of the epidemic 
with practical actions [3]. 
(3) Strengthening the psychological counseling 
mechanism for college students 
Given many problems of college students’ academic and 

employment pressure, emotional confusion, complex 
interpersonal relationships, and fuzzy value orientation, 
psychological counseling, and ideological education 
should be combined. These new media technologies such 
as the Internet should be fully utilized to establish and 
improve the psychological crisis warning for college 
students. Under the special background of the current 
epidemic, it is especially necessary to put the content of 
survival education and life education for college students 
in the first place to help students recognize the value of 
human life, improve survival wisdom and skills, enhance 
life confidence, and face similar emergencies [4]. For 
example, while studying at home, students can be taught 
to study the knowledge of epidemic prevention and 
control, improve self-care awareness and ability, do 
personal and family hygiene, cultivate a civilized, 
hygienic, and scientific healthy lifestyle, and work hard. 
The psychological condition of the students will gradually 
return to normal from the initial panic and instability, and 
they will be able to shift their attention to normal study 
and life. 
(4) Establishing an effective multi-dimensional 
management mechanism through home-school integration 
In the normal daily education and management of college 
students, the school has less contact with college students’ 
families, and students’ families often think that their 
children no longer need family involvement in their 
studies after entering the college [5]. However, during the 
long period of epidemic prevention and control, the school 
must establish close contact with college students’ 
families, cooperate, quickly and accurately investigate and 
master each student’s basic information, health status, 
itinerary and location of residence [6]. Carrying out the 
necessary supervision of life, building a multi-
dimensional management mechanism based on time, 
people, place, and events. After the outbreak, when 
students study at home, they can use a variety of 
communication methods to work closely with the students’ 
families, educate and guide students to strictly obey the 
management of the local party organization and 
government, fully understand that “living at home is also 
a battle”, and actively cooperate with the school to deal 
with the epidemic prevention and control work, collect 
daily information and take body temperature three times a 
day, do not return to school in advance without approval, 
and strictly abide by the relevant safety protection 
regulations such as transportation so that the dynamic 
situation of all students are in the control of the school. 
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Abstract: In the face of the sudden pandemic, online and 
offline mixed mode teaching has become the new normal 
of college teaching. How to better guarantee the effect and 
quality of online and offline teaching, and better reflect 
the student-centered teaching concept, colleges and 
universities are constantly innovating teaching methods. 
The project driven teaching method, especially for 
computer related majors, can better stimulate students' 
learning enthusiasm, and play a positive role in improving 
students' professional skills. The project driven teaching 
method focuses on practical teaching, fits the school 
enterprise cooperation and collaborative education 
mechanism, and is more in line with the talent training 
objectives of application-oriented universities. This paper 
mainly explores the teaching method of PHP 
programming course of computer related majors in 
application-oriented universities, so as to provide 
reference for the project driven Teaching under this 
teaching mode. 
Key words: Project driven method; Teaching reform and 
innovation; School and enterprise cooperation in 
education. 
 
1.INTRODUCTION 
The research background of project driven teaching 
method in online and offline mixed teaching mode. 
In China, the scale of application-oriented universities is 
growing, and the construction of specialties and 
disciplines is constantly strengthened. In order to achieve 
the goal of talent training, universities are constantly 
innovate the training mode, especially in the face of the 
pandemic, online and offline hybrid teaching has become 
the new normal of university teaching, and the reform of 
teaching mode is directly related to the quality of talent 
training. With the idea of OBE, the importance of school 
enterprise cooperation in education has been strengthened. 
Computer science is a compulsory subject in almost all 
engineering colleges. Good practical ability can better 
reflect the quality of students' training, and it is also an 
important factor for enterprises to select the best graduates. 
Therefore, the project driven teaching method is not only 
the deepening reform of the teaching mode, but also the 
embodiment of OBE. 
Computer related professional courses have strong 
practicality. For the training objectives of professional 
students, they should not only have a solid theoretical 
foundation, but also have strong practical ability. 
According to the traditional teaching methods, teachers 
tend to indoctrinate teaching mode, students' knowledge is 
not deep enough, just stay in the level of completing 
homework and examination, and their ability to use 

knowledge is limited. The project driven teaching method 
focuses on the cultivation of practical ability. Teachers set 
tasks for the knowledge points contained in the course, 
quote specific projects (cases), let students use the 
knowledge points they have learned, carry out project 
(case) analysis, find solutions to problems, and apply the 
knowledge points they have learned to projects, Integrate 
the theory and practice of professional knowledge. 
Combining with the characteristics of computer science, 
integrating the project driven teaching mode has a positive 
impact on promoting the construction of professional 
disciplines and the improvement of students' professional 
skills. 
2. DESIGN AND IMPLEMENTATION 
Project driven teaching method has higher requirements 
for teachers' professional level, students' autonomous 
learning ability and the construction of training room. In 
the specific teaching implementation process, it mainly 
focuses on the following aspects. Here we take the PHP 
programming course as an example. 
2.1 Make clear the concept of curriculum design. 
PHP programming course designed concept: focus on 
ability training, employment oriented, cultivate students 
with professional skills required by the occupation, 
cultivate students' ability to apply professional skills to 
solve practical problems, and realize the one-stop teaching 
concept. 
The overall design of teaching is the curriculum design 
idea of "taking professional skills training as the goal, 
taking project tasks realization as the carrier, combining 
theoretical learning with practical operation". 
2.2 Set learning tasks and goals. 
The following mainly around the PHP program design 
"ARTICLE MANAGEMENT SYSTEM" this project for 
example. 
First of all, clear the background and significance of 
project development, breaking the time and space 
constraints, the Internet has become an indispensable part 
of people's life. The "ARTICLE MANAGEMENT 
SYSTEM" can realize the classified management of 
information, present the information to users in an orderly 
and timely manner, screen and filter the information, make 
the information transmission more efficient and 
convenient, and serve the netizens more friendly. 
Secondly, the system this large project task decomposition, 
functional modularization. The project is mainly divided 
into five sub modules, which are: (1) Preparation (2) The 
basic operation of MySQL (3) PHP operation MySQL (4) 
The realization of each function module of the system (5) 
Integrate and test the foreground and background of the 
system. By decomposing the task of the whole project, 
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classifying and summarizing the main knowledge points 
contained in each sub module, and introducing the specific 
implementation scheme of the project into the classroom, 
students can operate it with certain feasibility. 
Thirdly, set learning goals. Through learning the 
knowledge and ability objectives of the project, it has five 
learning objectives:(1) Be able to analyze the needs of the 
project, master the overall layout of the project and build 
the development environment (2) Familiar with the basic 
operation of MySQL database.(3) Grasp the basic use of 
MySQL (4) Familiar with the preparation of database 
functions, learn to use database functions, improve the 
efficiency of module development (5) Master the front 
frame design and back function module design, realize the 
integration of the two. 
Finally, around the whole project, the system is divided 
into four sub modules to decompose the learning task and 
learning content. For example, for the module of PHP 
operating MySQL. And inform the students of the 
knowledge they need to master, and make preparations for 
the project development. Let students be able to master the 
key points and difficulties of the knowledge they have 
learned, so that they can have a definite aim, make 
students study targeted, and improve the effect and 
efficiency of learning. 
2.3. Implementation 
PHP programming is a course, because the teaching 
content has certain practical operation. The teacher can 
present the teaching content in the form of project, then 
modularize the project, which is more conducive to the 
development of online learning platform, and improve the 
interest and initiative of students' learning. 
At present, the course mainly adopts online teaching 
platform, which is mainly classroom, super star learning 
and cloud space in the world university city. In the course 
of class, teachers use classroom assignment to teach, and 
share teaching resources to the students in advance before 
class, so that students can preview the knowledge points 
first; In class, the teacher can add interactive links and 
reward answers to the questions, which strengthens the 
interaction effect of teachers and students. After class, 
through the testing and assignment, the teacher can 
monitor the overall situation of students' learning online, 
and master the learning difficulties of students through 
data analysis, It can better understand the completion of 
each student, so that it can teach according to their 
aptitude, which also better demonstrates the teaching 
concept of "student centered". 
For example, such as the project "ARTICLE 
MANAGEMENT SYSTEM". The teacher introduces the 
existing article management system, leads to the effect 
that the project needs to achieve after learning, and 
modularizes and differentiates the project, and guides the 
students to prepare for the project development. 
The use of online learning platform not only integrates the 
knowledge points contained in the teaching materials, but 
also provides students with a broader learning resource for 
the course learning. For example, PHP programming 
course can also use some websites related to PHP courses, 
such as (PHP Website, PHP Online Manuals, MOOC, 

CSDN etc.), which can also bring great benefits to 
students' learning. Students can strengthen discussion and 
experience exchange on project learning through forums 
or websites. It provides students with more autonomy and 
selectivity. Around the project to learn knowledge points, 
then combined with the project, the project needs to grasp 
the content of analysis, and put forward problems, to find 
solutions. 
Teachers distribute relevant materials and materials of the 
project. Students use the knowledge points they have 
learned, carry out practical operations around the project, 
carry out operation exercises on the knowledge points 
used by the completed project, and integrate the 
knowledge points together to transform them into the 
operation of the case, so as to complete the whole project. 
For the knowledge points that cannot be understood and 
mastered during the learning process and the problems 
that are difficult to solve, the teachers are responsible for 
answering questions in the classroom through offline 
guidance, explaining the key and difficult points, 
analyzing the functions of each module of the project, and 
demonstrating the application of the project. 
2.4. Project completion and learning consolidation. 
After the students finish the project, they send the works 
to the teachers for acceptance. Through the examination 
of students' projects, teachers can test the effectiveness of 
students' learning, summarize the existing problems, the 
key points and difficulties of knowledge points, and make 
up the missing and filling the knowledge points taught, 
and form the understanding and mastery of the whole 
knowledge framework and structure, and form a closed-
loop of learning. 
After the completion of the project, the students' self-
evaluation is carried out first. For the main problems, 
difficulties encountered and the unfinished situation in the 
whole project process, the self-evaluation is carried out. 
Secondly, the key difficulties and the problems raised are 
discussed in groups, and preliminary solutions are 
proposed. Finally, the teacher gives the students the score 
item by item and comprehensive, and gives effective 
solutions according to the project and the problems raised 
by the students. Students will combine the project with 
knowledge points to consolidate learning, and finally 
achieve the mastery and application of knowledge points. 
3. EVALUATION AND EFFECT 
Taking PHP programming course as an example, based on 
the application of driving teaching method in the mixed 
teaching mode of online and offline, its assessment 
method can also be divided into online and offline 
situations. 
For online assessment, it can be carried out through 
classroom interaction, curriculum unit test, chapter 
learning, etc. through the data analysis of students' 
learning process and the completion of each functional 
module of the project, students' learning effectiveness can 
be evaluated more objectively. 
For offline assessment, the main assessment is student 
attendance, classroom performance, homework 
completion, project as the carrier, and the evaluation is 
conducted combining the completion of the project and 
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the completion effect. PHP programming course can adopt 
the way of work design, comprehensively assess the 
students' knowledge points' grasp and application ability, 
from the demand stage, to the overall framework structure 
design, to the database design, and the functional design 
of each sub module. Finally, the organic integration of the 
front desk and the background, and the necessary data test 
are carried out. The scoring points can be set throughout 
the process. However, the complexity of the 
implementation will be higher than the traditional 
assessment method, and the requirements for teachers are 
higher. 
The evaluation system of project driven teaching method 
is more intuitive and can be more detailed than the 
traditional evaluation system. Teachers can divide the 
whole project into small modules, and evaluate the 
completion of each module. Project driven teaching 
method, on the other hand, improves the communication 
between teachers and students, and is conducive to the 
improvement of students' team cooperation ability. In the 
process of teaching, we can make full use of online and 
offline teaching materials, which is more conducive to the 
optimization and integration of teaching resources. 
Improve the practical ability of students and gradually 
improve and expand the study space of professional 
courses. This online and offline curriculum evaluation 
system focuses on the application of the knowledge points 
and practical operation ability of students, which can 
reflect the effect of professional learning, and the 
comprehensive application of professional knowledge and 
professional skills, rather than judging the effect of 
students' learning only based on the final results. 
As shown in the figure below: 

 
 
4.COOPERATION   IN   EDUCATION 
Through the introduction of project driven teaching 
method, students can learn better in combination with the 
knowledge points contained in practical problems before 
class, improve their ability of autonomous learning, 
especially the introduction of online teaching resources, 
which enrich the way of students' knowledge exploration, 
and better let students choose the learning method suitable 
for themselves; Through the teacher's troubleshooting, the 
specific problems are displayed in case way in class, and 
through the demonstration operation of the project, 

students can deepen the understanding and application of 
the difficulties and key points of knowledge. After class, 
through the operation and implementation of the project, 
it has aroused students' interest in professional learning 
and improved the level of students' professional skills. The 
project teaching mode is also more flexible in evaluating 
the performance, and pays more attention to the practical 
and practical ability and the ability of team cooperation, 
which can reflect the students' professional skills more 
objectively. It can reflect the concept of education and 
teaching with students as the center. 
Under the background of online and offline mixed 
teaching mode, colleges and universities constantly 
strengthen the scope and depth of cooperation with 
enterprises, and build a collaborative education system 
between University and enterprise. The project-based 
teaching method focuses on the cultivation of practical 
ability of students and the application of professional 
knowledge. The school enterprise cooperative unit can 
apply some of the enterprise to teaching projects, let 
students participate in the development of enterprise 
projects, which will stimulate students' interest in learning 
to a large extent and enhance their ability of innovation 
and entrepreneurship. Through the project teaching, the 
curriculum is optimized and adjusted, so that enterprises 
can participate in the construction of practical courses, 
which is more targeted for the cultivation of students, and 
can better train high-quality professional talents for the 
society, and also reflect the results of school enterprise 
collaborative education. 
5. CONCLUSION 
Under the online and offline mixed teaching mode, project 
teaching method not only stimulates students' learning 
enthusiasm, but also changes teachers' teaching methods 
and teaching attitude. This teaching method indirectly 
urges teachers to improve their professional skills, 
especially the level of practical teaching ability, enhances 
the discussion of professional learning between teachers 
and students, and creates a good teaching style Class style 
and learning style. This project-oriented education and 
teaching method is in line with the education concept of 
output oriented, and more suitable for the talent training 
objectives of applied undergraduate colleges. In 
universities, especially applied undergraduate colleges, 
the teaching method is more conducive to improving the 
quality of personnel training, and are the reform and 
innovation of teaching mode under the background of 
Internet plus education. 
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Abstract: Regional cultural symbols are a relatively 
unique system, which is a cultural system gradually 
formed by a region after a long period of cultural 
accumulation.The unique cultural symbols of different 
regions include the concepts, ideas and culture of this 
region. In current product design, applying unique cultural 
symbols of different regions to current products is an 
important innovation path for product designers.This 
paper analyzes the application of cultural symbols from 
different regions in products. By analyzing the 
characteristics and composition of cultural symbols, 
cultural symbols are integrated with product design, and 
the application of cultural symbols from different regions 
in product design is explored. 
Keywords: regional cultural symbols; cultural 
characteristics; product design 
 
1.INTRODUCTION 
Symbols use simpler expression methods to express more 
complicated things, and express abstract objects through 
concrete objects.Symbols help people to fully understand 
things. At the same time, symbols are also the expression 
method of information and knowledge acquired by people, 
representing a kind of things.Different symbols have 
different meanings and can refer to something. Based on 
the concept of symbols, people cannot do without symbols 
in the process of communication, which is a way for 
people to communicate and obtain information. 
Symbols are a relatively unique way of representing 
information. It has many important functions, such as 
facilitating memory and saving different 
information.Symbols are also an important way for people 
to express emotions. In many cases, symbols are used not 
only to refer to things, but also to express thoughts and 
ideas.Through the rational use of symbols, people can 
better communicate with things and ideas, so as to enrich 
their communication. 
In actual life, some symbols have special meanings, 
indicating different cultural contents, These cultural 
symbols also contain local cultural concepts. These 
special symbols are printed on different instruments by 
means of images to convey the cultural concepts and 
unique emotions of this region to people.The cultural 
symbols of different regions are formed after a long period 
of development in a region.They contain the cultural 
concepts and life concepts of this area. They are the 
expression of the aesthetic concepts of the people in this 
area.These displayed regional cultural symbols have very 
unique regional and cultural characteristics. 

2.THE RELATIONSHIP BETWEEN REGIONAL 
CULTURAL SYMBOLS AND MODERN PRODUCT 
DESIGN 
(Ⅰ)The composition of regional culture 
The cultural characteristics of a region are expressed 
through people's actual life. Regional culture can 
represent people's life, and it is also the preservation of 
people's actual life and the expansion of regional history 
and culture.Regional culture also expresses the life and 
inner pursuits of local humans.At the same time, regional 
cultural characteristics are a very important spiritual 
carrier, which carries local people's cognition of life and 
concept of life, which is a very important component of 
natural culture.The main meaning of regional culture is 
the spirit and psychology retained by the local people in 
the course of life in a region, which is a blend of the 
cultural characteristics of this region. 
(Ⅱ)The evolution of regional culture 
In modern product design, there is a very important point 
of view. In modern product design, the design process 
must be based on people, and product design must be 
based on people.There is a great relationship between the 
spiritual thoughts and cultural characteristics of people's 
life in the region.And the cultural differences between 
China and the West are so great, the main source lies in 
the environment and regional differences in human life in 
China and the West, this makes the ideological concepts 
and cultural characteristics of humans living in this area 
show very huge differences, which are reflected in 
important Chinese and Western buildings. 
3.THE MARKET STATUS OF CULTURAL DESIGN 
PRODUCTS 
Design products that apply regional cultural symbols are 
design products with special significance.With the current 
development of tourism culture, cultural design products 
in different regions have similar or similar 
phenomena.The emergence of this situation has made the 
modern product design industry that added regional 
cultural symbols a great homogeneity, and it has failed to 
show the cultural characteristics of the local area and the 
cultural differences of different regions.At present, in the 
market of modern product design, cultural symbols of 
different regions are simply applied in the products 
without enough creative design, resulting in the design 
products cannot reflect the local cultural characteristics, 
and the same or similar situation will inevitably occur in 
this kind of design.China's cultural design industry has 
developed relatively late and lacks a perfect design system. 
At the same time, it lacks in-depth exploration of the 
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application of regional cultural symbols and creative 
design. In this process, the economic benefits of the 
industry are only taken into account, but the cultural 
characteristics of products are not taken into account. 
Regional cultural symbols are different from the elements 
of product design in the past. Regional cultural symbols 
contain local cultural customs and life concepts, which is 
a relatively unique method of cultural expression.With the 
passage of time, regional cultural characteristics will no 
longer be retained, but a system with modern ways of 
thinking that expresses positive cultural connotations will 
be established.The expression of regional culture in 
product design requires the application of regional culture 
through the expression method of symbols, so that the 
creative design is connected with the characteristics of 
local regional culture. 
4. APPLICATION OF REGIONAL CULTURAL 
SYMBOLS IN MODERN PRODUCT DESIGN 
Symbols are created by people and express the meaning 
of things through superficial images, and at the same time 
they can be accepted by the public.Regional cultural 
symbols are composed of local cultural deposits, which 
are related to modern products and local life scenes.Its 
cultural significance is very strong.This kind of cultural 
connotation is related to the life scenes, people's ways of 
thinking and cultural development in different regions, 
and it is very diverse.The purpose of constructing regional 
cultural symbols is mainly to serve modern product 
design.The use of regional cultural symbols is not to turn 
the local cultural characteristics into the elements of 
product design, but to use the unique expression of 
creative products to integrate people's thinking concepts 
with the characteristics of life. 
The expression of modern products mostly contains local 
cultural characteristics, and modern product design 
provides people with recognizable regional cultural 
products.From the essence of modern product design, the 
regional culture are local people experience time 
precipitation, culture and the product is different, culture 
relying on in product performance, it can show people's 
life style and thinking conception, in the form of culture 
in product, use symbols to express the characteristics of 
the local culture is a common expression.Modern creative 
products are also an expression of regional life 
characteristics and thinking concepts on the basis of local 
cultural development and accumulation.Symbol is also the 
expression of creative products, which connects local 
living characteristics with product design. In the process 
of creating new artistic products, we should look for the 
expression methods consistent with local cultural 
characteristics and express people's thinking concepts in 
creative products.Creative product designers make use of 
the differences in regional cultural characteristics to 
summarize the local culture, design the most 
representative symbols, and apply them to modern 
creative products to express regional cultural 
characteristics. 
At present, modern creative products are connected with 
regional cultural characteristics, and regional cultural 
symbols have gradually become the focus of modern 

product design, which can express the vitality of modern 
product design.For the design of modern products, if you 
want to be able to do well, you must refine the regional 
cultural symbols on the basis of the regional cultural 
characteristics, and link the local humanistic customs with 
the product design.Modern product design that really uses 
regional cultural symbols to express is meaningful. 
5. APPLICATION METHOD OF REGIONAL 
CULTURAL SYMBOLS IN MODERN PRODUCT 
DESIGN 
(Ⅰ)Apply regional cultural symbols to the product shape 
The Great Wall of China is a household name, a miracle 
of Chinese architecture, and it is also an important heritage 
of China.At present, the shape of the Great Wall has been 
applied in many modern design products, such as 
bookmarks, decorations and daily necessities.In these 
product ideas, the shape of the Great Wall of China and 
some important elements have been actively applied. This 
is a typical example of the rational application of regional 
cultural symbols in modern creative products. 
(Ⅱ)Express regional cultural symbols on product materials 
China has abundant material resources, and there are 
many bamboo forests.In some southern cities, some 
tourist areas use bamboo as the material to weave a variety 
of characteristic tourism products, such as bamboo woven 
decorations, and some use bamboo as the raw material to 
make some daily necessities, such as chopsticks and bowls 
made of bamboo.People living in these tourist areas can 
usually use bamboo to make some life tools.Therefore, as 
a representative of local cultural characteristics, bamboo 
has become the production material of creative products 
and an important element to represent local regional 
culture. 
6. CONCLUSION 
The use of regional cultural symbols in modern product 
design can increase product cultural value, allow product 
users to explore the thinking concepts and lifestyles of 
regional cultures in a deeper level with the help of cultural 
symbols.The scientific and reasonable application of 
regional cultural symbols in modern products is a value 
expression of the cultural characteristics of different 
regions.The application of regional cultural symbols 
provides a clear direction for the modern product design 
industry, but simple handling should be avoided in the 
application process to reduce the possibility of the same 
creativity.In modern product design, we must pay more 
attention to the dissemination of cultural meaning and 
cultural connotation, and increase people's sense of 
identity with regional cultural symbols.The development 
of China's modern product design industry is relatively 
short, there are still some problems, the application of 
regional cultural symbols in modern product design, so 
that product design and cultural characteristics of 
integration, further inheritance of regional culture. 
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Abstract: Starting from the overall curriculum design, 
curriculum ideological and political design, curriculum 
construction plan, and teaching reform results, it is 
proposed that Guangdong University of Science and 
Technology will create a first-class online and offline 
curriculum design, construction plan and construction 
results of "Single-chip Microcomputer Principles and 
Applications". Good atmosphere for the construction of 
first-class courses. 
Keywords: single chip microcomputer; online and offline 
hybrid; first-class courses 
 
1 INTRODUCTION 
Director Wu Yan pointed out at the 10th "Chinese 
University Teaching Forum" that first-class universities 
are the goal; first-class disciplines are the conditions; first-
class undergraduates are the foundation; first-class majors 
are the foundation[1]. Therefore, the important value and 
significance of constructing first-class quality courses 
according to the characteristics of each local area and local 
conditions are self-evident. 
"Single-chip Microcomputer Principles and Applications" 
is a basic course for electrical majors in our school, such 
as electronic information engineering, communication 
engineering, electrical automation, robotics engineering, 
mechanics engineering, mechanical design and 
manufacturing and its automation, automobile service 
engineering, etc. It is used in the construction of the entire 
electrical professional curriculum system China is at the 
core of the link [2-3].  Among the relevant majors in the 
school, the applicability is strong and the coverage is wide. 
"Principle and Application of Single Chip 
Microcomputer" is a high-quality resource sharing course 
completed by our school in 2019, and a first-class school-
level online and offline hybrid first-class course 
established in 2020. After more than ten years of 
accumulation and construction, this course has a strong 
faculty, rich teaching resources, and diversified teaching 
methods. Students have achieved excellent results in a 
number of competitions, providing strong technical 
support for student employment. 
2 COURSE OVERALL DESIGN 
The course "Principle and Application of Single Chip 
Microcomputer" is a professional course for electronic 
majors. This course is based on practicality and uses 
MCS-51 series single-chip microcomputer as a model. It 
introduces the basic structure and working principle of 
single-chip microcomputer to students, allows students to 
learn the system resources of single-chip microcomputer 

and the specific use of the corresponding interface chip, 
so that students can learn the application of single-chip 
microcomputer The design, debugging and development 
process of the main links of the system, with the ability to 
apply single-chip technology in related professional fields, 
will lay a solid foundation for the design and testing of 
automatic control and applied electronic products in the 
future [4-5]. 
This course is characterized by the combination of 
practice and theory. It is aimed at sophomores and juniors 
in electrical majors. The traditional teaching method is 
adopted. Students are not very motivated and motivated to 
learn, and it is difficult to achieve their learning goals. 
Therefore, this course carries out a task-driven online and 
offline hybrid teaching design based on the BOPPPS 
teaching model. 
The online and offline hybrid teaching design of the 
"Single-chip Microcomputer Principles and Applications" 
course is divided into six stages: 
(1) Introduction (Bridge-in): Arouse learning motivation 
and introduce topics 
Use Chaoxing Learning to publish extracurricular 
knowledge related to course resources, such as videos, 
news, and typical cases, and publish them 3-5 days before 
the lecture to attract students' interest. 
(2) Learning objectives (Objective): 
Publish the learning task list on the Chaoxing learning 
platform to change the previous method of direct 
notification of learning goals by the teacher. The learning 
goals in the task list are refined and recorded by students, 
so as to improve students' independent thinking ability and 
learning initiative. 
(3) Pre-assessment: 
Pre-testing can be divided into two ways: online and 
offline. According to the difficulty of the task, the teacher 
chooses the method suitable for the current task theme to 
test, and fine-tunes the teaching task design and activities 
according to the test results to ensure that the teaching in 
the class is closer to the actual situation and needs of the 
students. 
(4) Participatory Learning: 
Participatory learning is also divided into online and 
offline methods. For the more esoteric theoretical parts, 
online learning methods are used. The resources come 
from MOOC, Chaoxing Learning Library and the self-
made micro-classes, courseware, and Documentation etc. 
For the practical link, the teaching is organized offline. In 
form, the main operation mode of participatory learning is 
to model the real project implementation process of the 
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proposed enterprise, and proceed in accordance with the 
task list. Students obtain professional theoretical 
knowledge and design practical experience in the project 
implementation, and master the design The process and 
methods to improve the problem-solving ability, increase 
the job experience, guide students from "learning" 
knowledge to "learning" knowledge, and perform job 
rotation in the next task to ensure that students have the 
opportunity to learn about different job skills. 
(5) Post-assessment: 
In order to grasp the mastery of each student’s course 
content, a test question was initiated on the Chaoxing 
network learning platform, and each student was required 
to complete it within the specified time to test the student’s 
mastery of the learning objectives; the teacher could check 
the results in real time and deal with those with a high 
error rate. The topics are explained in a concentrated 
manner. For example, using a single-chip microcomputer 
to realize the design of a DC motor speed control system. 
After the students work in groups to complete the task, 
they re-summarize the key knowledge. The students 
review the process of completing the task, refine the 
knowledge points in the group, and make a mind map to 
deepen and consolidate. Students' mastery of knowledge. 
Finally, the teacher comments and supplements, 
emphasizing key and difficult knowledge. 
(6) Summary: Summarize the content of the classroom 
and extend it to lead to the next teaching content. 
3 COURSE IDEOLOGICAL AND POLITICAL 
DESIGN 
The "Principle and Application of Single Chip 
Microcomputer" course aims to allow students to establish 
correct values, cultivate good professional ethics, 
dedication, law-abiding, and integrity for electrical 
professionals, and cultivate students' self-management 
ability, teamwork ability, and enhance self-cultivation and 
society The ability to serve, improve the comprehensive 
professional quality of students, and cultivate high-quality 
engineering talents that "emphasize both moral and 
technical skills". 
The "Principles and Applications of Single Chip 
Microcomputer" course is both theoretically and 
practically strong, so the "ideological and political" 
elements are penetrated from the following aspects. 
(1) Design "ideological and political" training projects in 
the teaching content 
In the single-chip application cognition project, the design 
task is to recognize the development culture of Chinese 
intelligent manufacturing enterprises. In different periods, 
select well-known companies in the industry, such as DJI, 
Yunjing Intelligent, etc., to study the development process 
of the company and understand the corporate culture. 
In the job recognition task, arrange students to role-play 
into simulated electronic information companies, 
experience electronic information engineers, after-sales 
engineers, sales and other positions, and assess students’ 
professional ethics awareness according to different 
settings. 
Through this integrated teaching method of theory and 
practice, the "ideological and political" elements in the 

course-"due diligence", "love of work" and "honesty" are 
integrated into students' practical assessment, so that 
students have clear values. 
(2) Incorporate "ideological and political" elements into 
case teaching 
Students are divided into groups and assigned tasks-
designing a traffic light control system. The students 
report in groups, and the teacher summarizes and forms a 
special teaching case. The ideological and political 
elements are incorporated into the case as follows: 

Student activities Ideological and political 
content 

Task discussion Team collaboration 
Breakthrough on major and 
difficult points 

Analyze problems and solve 
problems 

Project summary Responsibility 
Mutual evaluation Trust 

Through the integration of ideological and political 
elements and ideological and political training projects, 
students  has the following gains; 
(1) Know the job responsibilities after entering the job 
position in the future. 
(2) Know the importance of teamwork. 
(3) I have a strong sense of pride and mission after 
knowing the development history of China's intelligent 
enterprises. 
Obviously, through the study of the courses, students have 
basically established a sense of professional ethics for 
engineering students and have a correct orientation of 
values. The course of "Principles and Applications of 
Single Chip Microcomputers" has initially realized the 
teaching goal of Lide Shuren. In summary, the ideological 
and political reform of the course "Principles and 
Applications of Single Chip Microcomputer" is still in 
preliminary exploration, and further teaching research and 
practice are needed to gradually form an overall plan that 
is conducive to popularization. 
4 CURRICULUM CONSTRUCTION PLAN 
4.1 Course resource library construction 
(1) Use the LanQiao Cup MCU development board (C51) 
for students' practice of engineering application projects 
before, during and after class, breaking the traditional 
model of separation between classrooms and laboratories; 
(2) Build a school-enterprise cooperation platform and 
cooperate with companies to improve teaching projects; 
(3) Continuously recording the teaching process of 
important knowledge points of the course and the 
realization and operation process of engineering 
application projects; 
(4) Design teaching units with basic ability training as the 
main line, design and develop short, small, and precise 
mobile learning resources, so that students can use 
fragmented time to complete exercises and tests 
independently and gain knowledge in a short time. 
4.2  Faculty construction 
(1) Each semester will increase professional teachers to go 
out for academic exchanges and technical training 
opportunities, and constantly urge teachers to conduct 
professional training; 
(2) Send more teachers to the corresponding companies 
for on-the-job training, so that more teachers can practice 
on the front line of the company, have a deeper 
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understanding of the needs of the current society, and be 
able to better impart knowledge and skills to students. 
4.3 Reform direction and reform measures 
(1) Improve the MCU course teaching system, adjust the 
order and content of the MCU course teaching with 
product design as a clue, and form a new MCU teaching 
system that emphasizes both theory and practical 
application; 
(2) "Promote learning with competition", and cultivate 
students' interest by organizing students to use single-chip 
computers to participate in subject competitions; 
(3) Establish a scientific and objective teaching effect 
evaluation system. The subsequent principles and 
applications of single-chip microcomputers will be taught 
in this form, and will be promoted throughout the school, 
and continuous feedback will be given in the teaching. The 
teaching plan will be continuously adjusted according to 
the opinions of students and the teaching effect, and the 
time ratio of online and offline teaching will be adjusted. 
In proportion to the actual class hours, the courses are 
continuously optimized and upgraded. 
5 EDUCATIONAL REFORM RESULTS 
The teachers of the course group have strong teaching, 
research and scientific research capabilities and fruitful 
results. In the past 5 years, the course team teachers have 
presided over more than 10 teaching and research projects, 
including 6 provincial and municipal projects; published 
more than 20 teaching research papers; won 1 first prize 
and 3 second prizes in college lectures and lecture 
competitions Award, third prize for many times. Student 
awards: In the past 3 years, teachers in the course group 
have won 9 national competition awards, more than 40 
provincial awards, and 15 municipal awards in 
competitions related to this course. 
6 CONCLUSION 
The construction of first-class online and offline hybrid 
courses of "Principles and Applications of Single Chip 
Microcomputers" strengthens teaching research, improves 
teaching methods, and enhances the depth of teaching. It 
can fully stimulate students' autonomous learning ability 

and meet the students' autonomous learning needs. 
Constructing a sustainable ecological curriculum system, 
creating a first-class curriculum with characteristics of 
Guangdong University of Science and Technology, and 
discussing and improving with other colleges and 
universities, forming a good first-class curriculum 
construction atmosphere, which has certain reference 
value. 
FUND PROJECT  
2020 Guangdong University of Science and Technology 
"Innovative Strong School Project" and "Quality 
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Abstract: This article uses panel data from 2009 to 
2016 at the industrial level in China, and uses a 
systematic GMM model to explore the impact of 
China’s clean energy development on industrial green 
growth, and further divides China’s administrative 
regions into eastern, central, and western regions to 
explore clean energy development. Affected area 
heterogeneity. The study found that the higher the 
degree of clean energy development in China, the 
faster the regional green growth rate of industry. The 
development of clean energy has significantly 
promoted the industrial green growth of the region, 
and its impact is different, and its role is even more 
significant in the eastern coastal areas of China. This 
article uses micro-data from the Chinese region, and 
uses empirical models to explore the impact of China's 
clean energy development on industrial green growth, 
deepen the understanding and understanding of 
industrial green growth, and provide useful 
information for the promotion of clean energy 
development and industrial green growth.  
Keywords: Clean energy; industry; Green growth; 
Energy development; GMM model 
 
1. INTRODUCTION 
China's industrial economy has experienced rapid 
growth for forty years, and is gradually entering a 
period of transition from the original high-speed 
growth stage to medium and high-speed growth, and 
then to the high-quality stage. With the globalization 
of the economy, energy has become a key pillar of the 
economies of all countries. It is the material foundation 
and premise of social production and life. It is one of 
the indispensable resources. Energy issues have also 
become relevant to international politics, the 
environment, and National security issues in many 
areas. For a long time, China has ranked among the top 
in the world in terms of energy consumption. In 2013, 
China surpassed the United States and became the 
largest energy consumer in the world. The demand for 
energy and consumption in production and living 
showed a rapid growth. While enjoying the fruits of 
industrial production brought about by energy, a series 
of problems followed. China's excessive exploitation 
of traditional energy sources, mainly fossil fuels such 
as coal and petroleum, has led to the shortage of 
traditional energy sources and environmental 
problems caused by consumption, which have posed 
great threats to the survival and development of society. 
Therefore, the rational development and effective use 

of energy is very important for the development of 
human society, and the development and use of clean 
energy is even more urgent. 
Since the 21st century, global energy development has 
undergone profound changes. The depletion of 
traditional energy resources has led people to focus on 
the development and use of clean energy such as water, 
wind, nuclear, and biological energy, forming a new 
energy development system. As China’s economic and 
social development enters the “new normal”, 
especially after the party’s 19th National Congress, 
China has entered a new era of socialist construction, 
and energy consumption issues have brought new 
challenges. In response, the Chinese government has 
put forward the development concept of "innovation, 
coordination, greenness, development, and sharing", 
establishing a resource-saving and intensive recycling 
concept throughout the society, and advocating the 
development and promotion of clean energy 
technologies. At the same time, the central government 
implemented structural reforms on the energy supply 
side, adjusted and optimized the unbalanced energy 
supply and demand structure, and realized the optimal 
allocation of energy to the market. 
China has repeatedly formulated related policies on 
clean energy construction. For example, in November 
2014, China took the “Belt and Road” construction as 
an opportunity to promulgate and implement the 
“Energy Development Strategic Action Plan (2014-
2020)”, focusing on building the “Belt and Road”, 
“Energy Belt, China-Pakistan Economic and Energy 
Corridor, Energy projects such as the Bangladesh-
China-India-Burma Economic and Energy Corridor 
have optimized the energy structure and promoted the 
development of the clean energy industry chain with 
the concept of “cooperation and mutual benefit”; in 
2015, the State promulgated the “Thirteenth Five-Year 
Plan” for energy development. Nine key projects, 
including clean energy, have implemented “two-
person promotion and one construction”, that is, 
“improving the ability to participate in global energy 
governance and rule-making”, enhancing the right to 
speak internationally, and "building a fair and 
reasonable global energy system" for China. The 
development of clean energy provides a favorable 
international environment; in November 2016, China 
formulated the most stringent greenhouse gas emission 
plan in history, namely, the “13th Five-Year Plan” for 
controlling greenhouse gas emissions. The goal is to 
complete energy consumption by 2020. The total 
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amount is within 5 billion tons of standard coal, and 
the energy consumption per unit of GDP has dropped 
by 15% compared with 2015. Emissions domain, 
especially iron and steel, building materials and other 
key industries to control the amount of carbon dioxide 
emissions, requires "Thirteen Five" period a 
cumulative total of more than 1.1 billion tons of carbon 
dioxide emissions, carbon dioxide emissions of 
industrial added value fell by 22% in 2015. 
With the central government upgrading clean energy 
development into a strategic emerging industry, 
China's clean energy development has achieved 
remarkable results. Data show that in 2017 China’s 
energy consumption structure, coal consumption 
accounted for 60.4% of total energy consumption, 
while natural gas, hydropower, nuclear power, wind 
power and other clean energy consumption accounted 
for 20.8% of total energy consumption. The share of 
clean energy consumption continued to rise, rising 
from 11.8% in 2008 to 20.8% in 2017. 
Can the rapid development of clean energy promote 
green industrial growth with the primary purpose of 
reducing energy consumption and environmental 
pollution? In the existing research, scholars have 
explored the factors affecting industrial green growth 
from different perspectives, such as technology 
development, technology introduction, environmental 
regulation, infrastructure construction, international 
trade, foreign direct investment, resource endowment, 
and fiscal decentralization, [1-8] these factors have an 
important role in industrial green growth, but whether 
the development of clean energy also has an effect on 
industrial green growth. Few scholars have conducted 
in-depth research on this point. 
Based on this, this article collects industrial data at the 
provincial level in China from 2009 to 2016 and uses 
a systematic GMM model method to study the impact 
of China's energy strategy based on clean energy 
development on the industrial green economy. The 
study found that China's energy strategy has 
effectively promoted the growth of industrial green 
economy, and there are regional differences. Among 
them, the impact of the eastern coastal areas of China 
is more significant than that of the central and western 
regions. 
Compared with the existing literature, the 
contributions of this article are mainly reflected in the 
following: First, the topic selection is novel. Most of 
the existing researches have started from the 
perspectives of technology development, technology 
introduction, environmental regulation, infrastructure 
construction and international trade. This paper is 
based on the perspective of clean energy to study the 
impact of industrial green economy and put forward 
conclusions and perspectives, which provides 
government policy making. Theoretical guidance. 
Second, we have used more observational data than 
previous studies, covering almost all regions of China. 
Therefore, this study can provide complete empirical 

evidence on the impact of clean energy development 
on the industrial economy. Third, the appropriate 
measurement model is selected, which makes the 
empirical results have better robustness. In this paper, 
a systematic GMM method is used to solve the 
endogenous problems of explanatory variables and 
explained variables, and the research conclusions are 
more reliable. 
2. LITERATURE REVIEW 
Actively developing clean energy can meet increasing 
energy demand and reduce carbon dioxide emissions 
caused by fossil energy consumption. Therefore, more 
and more scholars at home and abroad are paying 
attention to the development of clean energy, and have 
conducted in-depth research on reducing carbon 
dioxide emissions and economic growth. 
2.1 Clean Energy Development and CO2 reduction 
Can clean energy development reduce carbon dioxide 
emissions? Cao [9] believes that the government's 
implementation of a certain degree of tax relief and 
fiscal subsidies can reduce the economic burden of 
clean energy technology research and development 
and production, promote the rapid development of 
clean energy, and believe that clean energy 
development will reduce carbon dioxide emissions. 
Play an important role in promoting. Lu et al. 
decomposed the growth of China's carbon dioxide 
emissions through the LMDI decomposition method. 
The results show that the increase in clean energy 
consumption can optimize the energy structure and 
play an important role in controlling carbon dioxide 
emissions. In this regard, they suggested that all 
regions should develop clean energy according to local 
conditions, reduce dependence on highly polluting 
coal, and promote carbon dioxide emission reduction. 
Dogan & Seker [10] and Zoundi [11] used causality 
tests to find that there is a two-way causal relationship 
between clean energy and carbon dioxide emissions. 
Active development of clean energy can reduce carbon 
dioxide emissions. Kahia et al. [12] used a panel vector 
autoregressive model to investigate the impact of clean 
energy on carbon dioxide emissions in 24 Middle East 
and North Africa countries, and concluded that the role 
of clean energy in reducing carbon dioxide emissions 
is not outstanding. 
2.2 Clean Energy Development and Regional 
Economic Growth 
At present, there are many opinions on the impact of 
clean energy development on regional economic 
growth. Some scholars believe that clean energy 
development can achieve sustainable economic 
development. For example, Lin & Li [13] used 
dynamic recursive equations to study China's clean 
energy development, and pointed out that in the long 
run, the development of clean energy can promote the 
upgrading of economic structure and achieve 
sustainable economic growth. Zhang & Liu [13] use 
the constructed dynamic OLG-CGE model research to 
find that in the short term, the development of clean 
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energy will raise energy prices, thereby suppressing 
investment, consumption and economic growth, and in 
the long run, clean energy development promotes 
energy conservation Advances in emission reduction 
technology and capital investment will drive economic 
growth. Inglesi-Lotz used panel data models to find 
that clean energy development is conducive to 
promoting sustainable economic growth. The same 
result was demonstrated by Bhattacharya et al.[14] In 
addition, some scholars believe that there is a co-
integration relationship between clean energy and 
economic growth. For example, Kocak & Sarkgunesi 
[15] examined the relationship between clean energy 
consumption and economic growth in the Black Sea 
and Balkan countries, and found that there is a co-
integration relationship between the two. In addition, 
scholars believe that there may be a long-term and 
short-term causal relationship between clean energy 
and economic growth. Such as Kahia et al. [16] The 
simulation results using Granger test and panel error 
correction model show that there may also be long-
term and short-term causality between economic 
growth and clean energy. However, Destek & Aslan 
[17] use the same model to examine the development 
of clean energy and the economy of different countries. 
The relationship between growth has been markedly 
different. 
2.3 Experience and Inspiration of International Clean 
Energy Development 
Qu [18] introduced the subsidized development model 
adopted by the German government in the 
development of clean energy. Its financial subsidies 
cover all aspects of the clean energy industry to 
promote the rapid development of the new energy 
industry. Jiang [19] analyzed the relevant incentive 
policies and measures adopted by the United States at 
the national level and the states in the distributed 
energy field from the two aspects of the market access 
system and the market operation mechanism. They 
believe that these policies have achieved significant 
results in achieving US energy independence. Lin et al. 
[20] believes that European countries, as the pioneers 
of clean energy development, have policy experience 
for China's clean energy development, and introduced 
specific policies and measures in terms of price 
incentives, investment subsidies, tax policies and 
quota systems. Zhao [21] introduced the major 
adjustment measures in the energy policy area of the 
developed countries such as the European Union, the 
United States, and Japan after the outbreak of the 
international financial crisis, and believed that they 
have improved the financing and guarantee systems of 
new energy companies and increased research on new 
energy companies and energy-saving technologies 
China’s financial support measures are particularly 
worthy of reference. He et al. [22] analyzed the 
different tax policies of developed countries such as 
Japan, the United States, Sweden, and Germany and 
compared the effects of different preferential tax 

policies. They believed that to effectively promote the 
development of new energy industries, The 
combination of taxation policies and non-taxation 
policies, the combination of preferential taxation 
policies and taxation punishment policies, and the 
integration of taxation policies in R&D, production, 
and consumption. 
2.4 Literature Review 
Existing literature has carried out rich research on 
clean energy, carbon dioxide emission reduction, 
economic growth and other perspectives, and put 
forward enlightenment for China's clean energy 
development by drawing on advanced management 
policies of developed countries at home and abroad. 
However, whether the development of clean energy 
can affect the green growth based on the coordination 
of emission reduction of carbon dioxide and other 
pollutants and economic growth, there is little research 
in this area, especially at the industrial level, and it is 
rarely discussed in depth. Based on this, based on the 
industrial micro data of China's administrative regions 
from 2009 to 2016, this paper explores the impact of 
clean energy development on China's industrial green 
growth through a systematic GMM model, and further 
divides China into eastern, central, and western 
regions. Explore the regional heterogeneity of clean 
energy development. 
3. MATERIAL AND METHODS 
(1) Measurement of industrial green growth 
This paper draws on the measurement indicators of 
Yue et al. [23] and uses green total factor productivity 
to measure the local industrial transformation and 
upgrading. In the green total factor productivity 
measurement method, the DEA method is widely used. 
[24, 25] In view of the SBM function of the slack 
orientation distance, the undesired output can be taken 
into account, and the measurement angle need not be 
considered. The Malmquist-Luenberger (ML) index 
can more clearly reflect whether the current production 
unit is closer to production than the previous one. 
Therefore, the ML index based on the SBM directional 
distance function has a clear advantage in measuring 
green total factor productivity. Based on this, this 
paper uses the index to calculate the green total factor 
productivity of prefecture-level cities, as a proxy 
variable for local industrial transformation and 
upgrading. 
(2) Measurement method 
Here, each prefecture-level city in China is regarded as 
a decision-making unit production frontier (DUM). 
Assume that each DUM has an input vector, an 
expected output vector, and an undesired output vector. 
N kinds of inputs x = (x1, … xn) ∈ RN

+), and M kinds 
of expected outputs y = (y1, … ym) ∈ RM

+  , and 
emission of a kind of undesired output  b =
(b1, … bi) ∈ RI

+, the weight of the observation value of 
each cross section is λkt  , Data envelopment analysis 
can be used to model environmental technologies: 
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Secondly, according to Tone (2003), set the SBM 
directional distance function considering the energy 

environment. The specific expression is:
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In the above formula, it represents the directional 
distance function under VRS. If the weight variable 
sum is removed, the directional distance function 
under CRS is used.  (xt,k′ , yt,k′ , bt,k′)  represents the 
input-output variable, (gx, gy, gb) is a directional 
variable, (snx , sm

y , sib)is a slack variable, which reflects 
the degree of industrial sector input redundancy, 
insufficient expected output, and excessive undesired 
output. It can also measure the distance from the 
observation point Deviation of the optimal distance. 
The value of the slack variable is always greater than 
or equal to zero. The larger the value, the more severe 
the excess input, the more industrial expected output, 
and the more undesired output. Therefore, when each 
element in the relaxation variable is 0, the observed 
value is optimal. 
According to the calculation method of Chung et al., 
[26] the ML index of green total factor productivity in 
period t and t + 1 can be obtained in this paper: 
MLtt+1 =

� �1+D0
t (xt,yt,bt,gt��1+D0

t+1(xt,yt,bt,gt�
�1+D0

t (xt+1,yt+1,bt+1,gt+1)��1+D0
t+1(xt+1,yt+1,bt+1,gt+1)�

�
1
2
 (3) 

(3) Data description 
According to the above-mentioned theoretical 
methods, this article selects relevant data at the 
provincial level in China from 2008 to 2016. Due to 
lack of data in Tibet, it was not included in the study. 
According to the existing research, [27-29] this article 
will choose the annual average balance of the fixed 
asset net value of industrial enterprises above 
designated size as the substitute variable for the fixed 
capital stock, and select the secondary industry The 
number of employed persons and the industrial 
electricity consumption of prefecture-level cities are 
used as indicators of labor input and energy input. The 
prefecture-level city's total industrial output value and 
industrial wastewater emissions, industrial soot 
emissions, and industrial sulfur dioxide emissions are 
used as expected and undesired outputs (See Table 1). 

 
Table 1 Descriptive statistics of regional industrial input and output variables 

Variable name Treatment Mean Minimum Maximum 

Capital investment Net fixed assets of industrial enterprises above designated size 
Annual average balance (ten thousand yuan) 938.92 4.53 9, 191.81 

Labor input Employment in the secondary industry (10, 000 people) 25.84 0.43 429.13 
Energy input Industrial electricity consumption (10, 000 kWh) 58.34 0.05 805.76 

Expected output Total industrial output value (10, 000 yuan) 3, 037.62 0.00 32, 445.20 

Unexpected output 
Industrial wastewater discharge (10, 000 tons) 7, 257.70 7.00 86, 804.00 

Industrial smoke and dust emissions (10, 000 tons) 3.58 0.00 520.00 
Industrial sulfur dioxide emissions (10, 000 tons) 5.12 2.00 62.70 

Data source: Author collated. 
(4) Calculation results and evaluation 
Based on China's provincial input-output data from 
2008 to 2016, this paper uses a non-radial and non-
angled SBM method that considers undesired output 
to measure green total factor productivity, 
technological progress, and technical efficiency by 

region. Because the data entry errors inevitably occur 
in the statistics of the current year in each region, the 
data is shortened by STATA software during the 
calculation to avoid the influence of outliers on the 
overall calculation results. The calculation results are 
shown in Table 2. 

Table 2 China's ML Index and Its Breakdown by Region, 2009-2016 

REGION ML EC TC REGION ML EC TC REGION ML EC TC 
Beijing 1.27 1.12 1.27 Hainan 1.36 1.31 1.22 Guangxi 1.20 1.26 1.15 
Tianjin 1.15 1.24 1.20 Shanxi 1.02 1.05 1.11 Chongqing 1.12 1.20 1.13 
Hebei 1.07 1.13 1.17 Jilin 1.23 1.26 1.17 Sichuan 1.16 1.18 1.14 

Liaoning 1.00 1.04 1.17 Heilongjiang 1.09 1.15 1.16 Guizhou 1.15 1.24 1.16 
Shanghai 1.06 1.05 1.08 Anhui 1.18 1.20 1.16 Yunnan 1.12 1.14 1.12 
Jiangsu 1.12 1.10 1.15 Jiangxi 1.13 1.17 1.09 Shaanxi 1.20 1.18 1.12 

Zhejiang 1.09 1.11 1.15 Henan 1.16 1.20 1.15 Gansu 1.05 1.08 1.13 
Shandong 1.10 1.13 1.15 Hubei 1.20 1.21 1.13 Qinghai 1.05 1.15 1.17 

Fujian 1.14 1.18 1.12 Hunan 1.15 1.18 1.11 Ningxia 1.12 1.20 1.19 
Guangdong 1.11 1.11 1.14 Inner Mongolia 1.15 1.18 1.17 Xinjiang 0.99 1.00 1.14 

East area 1.15 1.14 1.17 Central Region 1.13 1.18 1.14 Western 1.12 1.16 1.15 
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Data source: Author collated. 
3.1 Clean Energy Development 
The provincial and municipal statistical yearbooks 
give the total energy production and power generation 
in the region over the years. In this paper, the total 
power generation is used as an indicator to measure the 
scale of clean energy production (100 million kWh). 
According to the data, China ‘s average total 
electricity generation in 2009-2016 was 39.694 billion 
kWh, of which the data from the central and western 

regions showed higher than the national average, 
which were 42.533 and 54.272 billion kWh, 
respectively. The volume was lower than the average, 
which was 14.757 billion kWh. In general, the total 
power generation in various regions of China is 
increasing year by year, indicating that the clean 
energy market is developing well (as is shown in Table 
3 and Figure 1) . 

Table 3 China's total power generation from 2009 to 2016 
YEAR 2009 2010 2011 2012 2013 2014 2015 2016 8-year 

average 
East area 75.181 110.586 83.804 110.572 108.02 113.891 121.18 149.415 147.57 

Central Region 238.12 269.92 242.33 301.49 271.97 292.39 292.83 315.78 425.33 
Western district 291.64 329.71 351.07 433.62 495.58 604.24 645.69 651.67 542.72 

National average 261.38 303.78 296.49 370.88 387.76 456.79 483.17 504.11 396.94 
 

 
Figure 1 China's average power generation by region, 2009-2016 

 
3.2 Model Construction 
This paper constructs a dynamic regression model 
with a lag period of explanatory variables to measure 
the impact of environmental regulation 
implementation on industrial green growth. The 
specific econometric model is: 

GEit = β0 + β1CEit + β2GEi,t−1 + ψXit + ε�it  (1) 
Xit = ζ1HRit + ζ2FDIit + ζ3CITYit + ζ4FFit   (2) 

Among them, GEit indicates the degree of industrial 
green growth in period t of region i, and CEitindicates 
the degree of clean energy development in period t of 
region. A larger value indicates greater execution 
intensity. The X variables consist of human capital 
level, foreign direct investment, urbanization rate, and 
fiscal freedom. 
3.3 Control variables 

(1) Human capital level (HR). Use the logarithm of the 
number of colleges and universities. (2) Foreign direct 
investment (FDI). The ratio of the total industrial 
output value of the foreign-invested industrial 
enterprises above the limit to the gross domestic 
product is used as a measure of foreign direct 
investment. (3) CITY. The ratio of the number of 
people in towns to the total number of people was 
selected as a measure. (4) Financial freedom (FF). 
Provincial fiscal revenue and fiscal expenditure are 
used as indicators of fiscal freedom. Data are taken 
from China Statistical Yearbook, China Industrial 
Statistical Yearbook, China Population and 
Employment Statistical Yearbook, and the Information 
Network of the Development Research Center of the 
State Council (as is shown in Table 4). 

Table 4 Descriptive analysis of variables 
Variable name Sample mean standard deviation minimum median 

Core 
Clean 

Variables GE 248 1.097 0.269 0.316 1.233 2.047 
energy CE 248 300.683 485.607 0.030 107.830 2852.070 

Control 
Foreign 

Urbanization 
Fiscal 

Variable HR 248 79.694 39.515 6.000 80.000 166.000 
direct FDI 248 20.493 22.309 0.550 12.315 97.230 
rate CITY 248 53.682 13.842 22.580 51.730 90.380 

freedom FF 248 50.030 20.591 6.400 45.440 93.140 
Note: In order to better reflect the initial values of the variables, the results in the table are descriptive statistics 
when the variables do not take natural logarithms. 
Source: Author calculations 
4. RESULTS AND DISCUSSION 
In order to overcome the possible endogenous 

problems of dynamic panel models, this paper uses the 
generalized moment method (GMM) for estimation. 
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The differential generalized moment estimation 
method (DIF-GMM) has the problem of weak 
instrumental variables. Therefore, Blundell & 
Bond(1998) suggested using SYS-GMM method for 
estimation. ①  The effectiveness of SYS-GMM 
depends on two key issues: one is whether the lag 
value of the explanatory variable is effective as an 
instrumental variable; the other is the correct selection 
of the weight matrix ②. Considering the finiteness of 
the sample observations, this paper uses the first-order 
lag term of the explanatory variable as the instrumental 
variable. The choice of weight matrix determines 
whether to use one-step or two-step estimation, and 
Windmeijer [30] 's method makes two-step estimation 
more effective than one-step estimation. Based on this, 
this paper mainly uses two-step SYS-GMM for 
estimation. Before the estimation, this paper uses the 
variance expansion factor method to test the 
multicollinearity between the explanatory variables, 
and the results show that the total variance expansion 
factor (VIF) value of the main model and the VIF 
value of a single explanatory variable are less than 10, 
which indicates that the main There is no 
multicollinearity between the explanatory variables of 
the model. In addition, in order to control the possible 
impact of time trends, annual fixed effects were 
controlled during the estimation. 
4.1 Results Analysis of Benchmark Estimation 
Table 5 reports estimates of the impact of clean energy 
development on urban industrial green growth. In 
order to ensure the reliability of the GMM estimation 
results, dynamic mixed estimation model (POLS) and 
dynamic fixed effect model (FE) methods are used for 
verification. That is, if the coefficient of the lag period 
of the explained variable in the GMM estimation is 
between dynamic POLS and dynamic FE Between, it 
indicates that there is no major deviation in GMM 
estimation. 
Model 3 is the estimation result of the benchmark 

model. From the results, clean energy development 
(GE) and industrial green growth (GE) always show a 
significant positive correlation, with a coefficient 
value of 0.030, which is significant at the 1% level, 
which indicates that cleanliness Energy development 
can promote the growth of industrial green economy. 
The level of human capital (HR) is positively related 
to industrial green growth (GE), and the impact is 
significant at the 1% level, with an impact coefficient 
value of 0.080. Foreign direct investment (FDI) and 
industrial green growth (GE) are significantly 
positively related. It is significant at the level of 1%, 
which indicates that the introduction of foreign capital 
is conducive to promoting green industrial growth. 
This is because the entry of foreign-funded enterprises 
can bring a relatively advanced level of technology, 
and to a certain extent, it has a mimicry effect, 
demonstration effect, and competition for domestic 
technology. Technology spillover effects. [31, 32] 
Especially in the Yangtze River Delta region, taking 
Jiangsu Province as an example, as a national 
demonstration zone for reform and opening up, 
economic development largely depends on the 
introduction of foreign capital, and an open economic 
development model can better promote economic 
transformation and upgrading; [33] The urbanization 
rate (CITY) and industrial green growth (GE) have a 
significant positive correlation, which is significant at 
the 1% level, with a coefficient value of 0.209, which 
means that each 1% increase in the industrial scale will 
drive local technology innovation by 0.209%. The 
higher the urbanization rate, the more beneficial it will 
be for industrial green growth. Fiscal freedom (FF) is 
significantly positively correlated with industrial 
green growth (GE), and is significant at the 10% level, 
with a coefficient value of 0.015, indicating that the 
higher the fiscal freedom of the provincial government, 
the better it is for regional green industrial 
development.

Table 5 Impact of clean energy development on urban industrial green growth 
 Model 1 Model 2 Model 3 

L.GE 0.160** 
(2.07) 

0.052 
(0.60) 

0.161*** 
(23.10) 

CE 0.036 
(0.41) 

0.685 
(1.29) 

0.030*** 
(2.80) 

HR 0.069 
(0.64) 

0.240 
(0.43) 

0.080*** 
(3.60) 

FDI 0.047 
(0.30) 

-1.397** 
(-2.03) 

0.068*** 
(3.49) 

CITY 0.188 
(1.64) 

0.053 
(0.12) 

0.209*** 
(6.97) 

FF 0.014 
(0.12) 

0.689** 
(2.00) 

0.015* 
(0.73) 

Observations 217 217 217 
R2 value 0.037 0.123 - 

AR (2) -test P value - - 0.107 
Hansen- 

test P value - - 0.305 

Estimation method Dynamic POLS  Dynamic FE Two-Step System GMM 
Data source: Author collated. 
4.2 Impact Analysis in Different Regions. 
The industrial base, policy environment, and natural 

endowment are different in different regions. In theory, 
due to the unique resource advantages of the central 
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and western regions, the rapid development of clean 
energy markets will be more conducive to the 
development of local green economy? In order to 
verify this conjecture, further analysis will be made 
here in eastern China, central China and western China. 
Model 3 in Table 6 reports the impact of eastern China, 
Model 6 reports the impact of central China, and 
Model 9 reports the impact of western China. The 
coefficient of the lag period of the explanatory variable 
in the GMM estimation is between the dynamic POLS 
and the dynamic FE, indicating that the GMM 
estimation result is relatively robust. 
From Table 6, we can find the following three points: 
(1) Regardless of whether it is in eastern, central or 
western China, the development of clean energy has a 
significant positive relationship with the local 
industrial green growth. This shows that the 
development of clean energy can effectively promote 
the green growth of industry. (2) The promotion effect 
of clean energy development on industrial green 
growth has gradually strengthened from the east to the 

west, with the influence coefficients being 0.152, 
0.201, and 0.294, respectively. This confirms the 
above conjecture that the central and western regions 
will be more conducive to the development of local 
green economies. The reasons are as follows: First, 
because the central and western regions have abundant 
natural resources and have better resource advantages, 
they can better develop clean energy, reduce emissions 
of carbon dioxide and other pollutants, and use of coal 
and other energy sources. Good promotion role; 
Second, due to China's "Western Development" and 
"Yangtze River Economic Belt Construction" policies 
in recent years, it has effectively promoted trade 
exchanges in the central and western regions, reduced 
transaction costs, and greatly promoted the central and 
western economic drive Great effect. In particular, 
through the integration of capital and industry, it 
promotes technical exchanges in the local area, 
improves the ability of industrial enterprises to imitate 
learning, and has a positive effect on the green growth 
of local industries. 

Table 6 Impact of clean energy development on regional industrial green growth 
 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 

 Eastern region Central region Western region 

L.GE 0.249*                              
(1.80)                

0.140 
(0.94) 

0.217 
(1.23) 

-0.011                         
(-0.07)               

-0.210 
(-1.19) 

-0.117* 
(-2.34) 

  0.183                           
(1.66)                

0.118 
(0.91) 

0.111 
(0.51)    

CE 0.124                              
(0.61)               

0.758* 
(1.67) 

0.152*** 
(1.04) 

-0.027                             
(-0.14)              

0.882** 
(0.64) 

0.201** 
(1.14) 

0.112                                
(0.88)              

0.207* 
(0.40) 

0.294** 
(1.26)   

HR 0.314                            
(1.24)                

-0.437 
(-0.49) 

0.490*** 
(3.21) 

-0.190                           
(-0.89)                  

0.070 
(0.11) 

0.041* 
(2.07) 

-0.039                             
(-0.27)                 

0.150 
(0.12) 

1.080 
(0.31) 

FDI -0.196                           
(-0.60)               

-1.587 (-
1.30)  

-0.082 
(-0.36) 

-0.083                     
(-0.37)                

-1.535**  
(-2.56) 

-0.184* 
(-2.19) 

0.101                              
(0.66)               

0.058 
(0.08) 

-0.518 
(-0.34) 

CITY -0.484                         
(-1.58)             

0.038 
(0.05) 

0.658** 
(2.69) 

0.192                          
(0.68)                

1.202** 
(2.28) 

0.716* 
(1.92) 

0.022                            
(0.16)             

-0.115 
(-0.14) 

0.107 
(0.04) 

FF   0.345                           
(1.55)                 

1.335 
(0.89) 

0.338*** 
(3.98) 

0.219                              
(1.08)                

0.591* 
(1.96) 

-0.125 
(-1.73) 

0.018                               
(0.15)                

0.192 
(0.52) 

-0.004 
(-0.03) 

Observations 77 77 77 56 56 56 84 84 84 
R2 value 0.046 -0.050 - -0.077 -0.048 - 0.023 -0.212 - 

AR (2) -test P 
value - - 0.846 - - - - - 0.176 

Hansen- 
test P value - - 0.990 - - 1.000 - - 1.000 

Estimation 
method Dynamic 

POLS  
Dynamic 

FE 

Two-Step 
System 
GMM 

Dynamic 
POLS  

Dynamic 
FE 

Two-Step 
System 
GMM 

Dynamic 
POLS  

Dynamic 
FE 

Two-Step 
System 
GMM 

Data source: Author collated. 
4.3 Robustness Test 
The regression analysis of the impact of environmental 
regulation on the green growth of local industries 
using the SYS-GMM model above avoids endogenous 
issues. In order to ensure the reliability of the research 
conclusions, the following robustness test is also 
performed in this paper. 
(1) Reselect the measurement model for regression 
estimation. Here, the Tobit model will be used for 
regression analysis of the variables. Considering that 
without taking the natural logarithm, the index value 
of the local industrial green growth variable in cities 
fluctuates around 1, which is judgemental. There may 

be biases in using ordinary estimation methods. This 
paper draws on the conclusions of As a method, the 
panel Tobit model is used to test the robustness of the 
benchmark model without natural logarithm. 
(2) Reselect important measures. Re-select the number 
of local college students as a measure of human capital 
accumulation, and use the ratio of the actually utilized 
foreign capital to GDP in that year as a measure of 
foreign direct investment. Use the per capita GDP of 
each province to indicate the level of economic growth 
of each province. This article uses the GDP per capita 
reduction index to deflate GDP per capita.

 
Table 7 Robustness test results 

 Model 1 Model 2 
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L.GE 0.457*** 
(23.23)  

0.472*** 
(27.16) 

CE 0.312*** 
(4.18) 

0.225*** 
(2.62) 

HR 0.234* 
(1.87) 

0.217* 
(1.82) 

FDI 0.213* 
(0.76) 

0.030** 
(0.16) 

CITY 0.019*** 
(0.55) 

0.012*** 
(0.75)  

FF 0.031* 
(0.81) 

0.030* 
(0.74) 

N 217 217 
Calculation model TOBIT model 

Data source: Author collated. 
Table 7 reports the regression results of the Tobit 
model. The results show that no matter whether the 
estimation method is re-selected or re-selected and 
important variables, the estimated coefficients and 
significance of each explanatory variable are 
consistent with the previous predictions: clean energy 
development can promote industrial green growth The 
regression results verify the robustness of the above 
conclusions. 
5. CONCLUSIONS AND POLICY IMPLICATIONS 
Does the development of clean energy promote green 
growth of local industries? In order to answer this 
question, this paper uses a non-radial and non-angled 
SBM model to measure the degree of industrial green 
growth at the provincial level in China. The system 
GMM is used to empirically study the impact of clean 
energy development on local industrial green growth, 
and further analyzes the impact of different regional 
environmental regulations on industrial green growth. 
5.1 Research Conclusions 
The empirical results test the impact of clean energy 
on industrial green growth, and believe that the 
development of clean energy is an important factor to 
promote green growth of local industries. The specific 
results are as follows: (1) The development of clean 
energy has a significant positive correlation with the 
city's industrial green growth. The higher the level of 
clean energy development, the higher the city's 
industrial green growth rate. (2) There is regional 
heterogeneity in environmental regulations for local 
technological innovation. Among them, the role of 
clean energy development in promoting green 
industrial growth has gradually weakened from the 
eastern coastal region to the western region. 
5.2 Policy Implications 
Based on the previous research, this article gains the 
following policy implications: 
Increase public awareness of the use of clean energy 
products in society. With the improvement of China’s 
human capital level, the public has a better recognition 
of new things. In order to solve China ‘s current 
situation of high energy consumption and high 
pollution, the government should vigorously 
popularize information on clean energy products, and 
use multimedia such as Internet, television, 
newspapers Carriers, vigorously publicize the concept 

of low-carbon, deepen the public's concept of low-
carbon development, improve green consumption, and 
create a green and good consumption environment. 
Develop clean energy according to local conditions. 
China's clean energy is abundant, but its layout is 
uneven. In this regard, each region needs to make 
reasonable development and utilization of clean 
energy according to its own conditions, so that it can 
fully develop between regions. For example, China's 
vast rural area can combine rural economic 
construction with clean energy development, 
vigorously develop bioenergy, wind energy, etc., so 
that economic and energy development can be 
coordinated. The eastern coastal areas often have 
unique marine resources, which can make up for the 
power shortage in the coastal areas through tides, and 
develop clean energy according to local conditions to 
alleviate China's uneven energy distribution. 
Encourage energy technology innovation and 
strengthen international cooperation. Compared with 
hydropower and nuclear energy resources, China still 
lacks in the development and utilization of other 
resources, and the country needs further exploration 
and research. However, as a new type of industry, the 
development cost of clean energy is relatively 
expensive, and it is urgently needed for technological 
innovation of enterprises to achieve the scale and 
intensification of the industry. In this regard, the 
government can properly provide financial support to 
alleviate the loss of profits caused by the risks of 
technological innovation in enterprises, and promote 
the exchange of international advanced technology 
and management concepts by introducing foreign 
investment. 
Broaden financing channels for the clean energy 
industry. The development of clean energy requires a 
lot of financial support. Due to the high risks of the 
clean energy industry, most financial institutions such 
as banks have classified the clean energy industry as a 
high-risk industry, and the loan procedures are 
cumbersome. In this regard, the government needs to 
accelerate the reform process of environmental 
finance and other channels to improve the financing 
mechanism, solve the problem of "financing 
difficulties" in the cleaning industry, promote 
technology research and development in the cleaning 
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industry, and expand the industrial scale to obtain 
better scale advantages. 
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Abstract: Haze has become one of the important 
factors endangering human health. At the same time, 
due to the outbreak of COVID-19 (Corona Virus 
Disease 2019) epidemic last year, masks have become 
an  essential anti-haze and epidemic prevention 
product in people's daily life. The research group has 
developed a new type of protective mask product, 
which is structurally added with an automatic oxygen 
generating device that converts air gas into oxygen, 
and involves inorganic chemistry and electrolysis 
technology, which makes the production of this new 
type of masks have wide practical value.  
Keywords: COVID-19 epidemic; New protective 
mask; Smog; Oxygen production unit; Air pollution 
 
1. INTRODUCTION 
Novel coronavirus outbreak broke out in China in 
early 2020. Due to the sudden outbreak of the 
epidemic and the lack of specific therapeutic drugs and 
related research in SARS-CoV-2, the epidemic is 
spreading rapidly, and the prevention and control work 
is imminent[1]. As the core protective material against 
COVID-19, masks have become a necessity for the 
Chinese people in a very short time, and the dilemma 
of "one mask is hard to find" once appeared. After the 
outbreak of the "COVID-19" epidemic, the state 
adopted a series of measures to accelerate the capacity 
expansion and production increase of the mask 

industry, so as to alleviate the tense situation of the 
shortage of protective materials. On the basis of the 
previous research[2-6], this paper puts forward some 
thoughts on the future development prospect of 
protection. 
2. THE RESEARCH SIGNIFICANCE OF MASK 
RESEARCH AND DEVELOPMENT 
2.1 Mask Output Value and Output Expansion 
According to the data of the Ministry of Industry and 
Information Technology(Figure.1), the output value of 
China's mask industry in 2015-2019 was 6.318 billion 
yuan, 7.119 billion yuan, 7.91 billion yuan, 9.092 
billion yuan and 10.235 billion yuan respectively. The 
growth rates were 12.68%, 11.11%, 14.94% and 12.57% 
respectively. The output value of medical masks in 
2015-2019 was 3.254 billion yuan, 3.695 billion yuan, 
4.121 billion yuan, 4.755 billion yuan and 5.491 
billion yuan respectively, showing an increasing trend 
year by year, accounting for about 50% of the output 
value of the whole mask industry[7]. In 2020, due to 
the impact of new-type coronary pneumonia, the 
demand for masks will increase in a spurt, and masks 
will become a necessity in life. It can be basically 
determined that the output value of mask industry will 
be far greater than that of 2019 in 2020, while the 
output value of mask industry is expected to reach 13.3 
billion yuan and the output value of medical masks 
will be nearly 8.1 billion yuan in 2020.[8-9] 

 
Figure 1 Market size of Chinese mask industry from 2015 to 2019 
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2.2 Professional Masks Will Become the Mainstream 
of the Market 
Nowadays, there are many kinds of masks circulating 
in the market, including cotton masks that are cold-
proof and warm, and block dust and black smoke[10]. 
Medical surgical masks and medical protective masks. 
There are also activated carbon masks and PM2.5 
masks used in labor occasions. There are also three 
masks with poor quality and substandard hygiene and 
safety, which not only can not play a protective role, 
but also lead to facial allergy and skin damage of some 
people. 
With the further stabilization of the epidemic situation, 
the strict market management of the country, the 
increasing incidence of occupational diseases and the 
strengthening of people's emphasis on personal safety 
protection, the expanding mask market will be 
optimized, and low-end masks, such as cotton masks 
will be abandoned by the public, gradually 
withdrawing from the stage, and high-quality masks 
will continue to occupy the market[11]. 
Therefore, in the future development, professional 
masks will become the mainstream of the mask market 
and occupy a larger market share.  
3. NNOVATIVE RESEARCH AND 
DEVELOPMENT OF NEW PROTECTIVE MASKS 
3.1 Shortcomings of Existing Protective Masks 
In terms of conventional mask materials, 
polypropylene high melt non-woven material has 
become the best choice. Polypropylene products with 
melt mass flow rate of 33 to 41g / min have reached 
the standard of sanitary polypropylene non-woven 
fabric[4]. In the long-term wearing process of the 
existing protective masks, the carbon dioxide exhaled 
by the wearer is not easy to be eliminated well, and it 
is also easy to cause adverse reactions of the human 
body. Nowadays, most protective masks on the market 
are disposable or have short service life, and a large 
number of discarded protective masks will lead to 
waste of resources and adverse effects on the 
environment. Therefore, the research will improve the 
old mask. Extend the life cycle of oxygen-producing 
mask and improve the wearing comfort.  
3.2 Excellent Transformation of Old Masks 
In view of the increasing demand for masks during the 
current epidemic at home and abroad, the research 
made excellent improvements to the old masks, made 
use of the chemical principle that alkali metal peroxide 
reacts with water vapor and carbon dioxide to produce 
oxygen, and made an air conversion device, which was 
embedded into a silica gel mask to ensure that the air 
particles were saturated and filtered, and at the same 
time, solved the main problems that the old masks 
needed to be taken off for ventilation for a long time, 
as well as environmental pollution and waste of 
resources caused by abandoned masks. It has the 
advantages of long service life, wide applicability and 
environmental protection[5].  
3.3 Main Technologies and Key Technologies 
3.3.1 Main technology 

There is no case in China where the principle of 
producing oxygen by contact reaction between 
peroxide and air is applied to oxygen supply in masks. 
Compare with that conventional masks on the market, 
the mask of the invention is also special. The invention 
relates to an automatic oxygen generation mask device 
which consists of an outer cover and a replacement 
chip, wherein the outer cover is provided with an 
oxygen generation device and a carbon dioxide 
absorption device. Therefore, oxygen generating 
device and carbon dioxide absorbing device are the 
main technologies studied in this project.  
The main technology of this work lies in the design of 
air conversion device, which is composed of oxygen 
generating device and carbon dioxide absorbing 
device. Its intermediate oxygen installation mainly 
uses the principle that sodium peroxide and human 
body emit carbon dioxide to produce oxygen (1) and 
the hydration reaction between sodium peroxide and 
human body emits oxygen(2). In addition, an 
electrolytic cell with battery electrolytic carbon rod 
and water body is set up to produce more oxygen(3). 

2Na2O2+2CO2 = 2Na2CO3 + O2 ↑    (1) 
2Na2O2 + 2H2O = 4NaOH + O2       (2) 

2H2O = 2H2 ↑ +O2↑           (3) 
A liquid storage box is arranged outside the shell of the 
carbon dioxide absorption device, and potassium 
hydroxide solution is contained in the liquid storage 
box. Carbon dioxide gas exhaled by human body 
enters the liquid storage box and reacts with potassium 
hydroxide to generate potassium bicarbonate, and the 
content of carbon dioxide in the hood is reduced by the 
device.  
3.3.2 Key technology of device 
From Figures 2, 3 and 4, we can see that the key 
technologies of masks include oxygen generation 
device and carbon dioxide absorption device. 
Oxygen generating device: sodium peroxide is placed 
in the oxygen generating device, When inhaling, the 
sodium peroxide reacts with the moisture in the air to 
generate oxygen, which is absorbed and utilized by 
human body along with the inhaled airflow. At the 
same time, a filter made of silica gel is arranged at the 
gas outlet of the device. Under the condition of 
saturated filtering of particulate matter, the absorption 
of oxygen by human body when wearing a mask is 
improved, thus improving human comfort. In addition, 
a storage battery is arranged in the shell, carbon rods 
are arranged on both sides of the shell, and water 
bodies are placed between the carbon rods, so that an 
electrolytic cell is formed. Energy is provided by the 
storage battery. The electrolysis process is promoted. 
Oxygen is generated in the electrolysis process, and 
the oxygen is absorbed and utilized along with the 
airflow inhaled by the human body. The specific 
operation flow is as follows: open the cover 26 on the 
mask, remove the cap, and then wear the mask. During 
inhalation, the outside air enters the first chamber 13 
through the opening one 8, enters the third chamber 15 
through the through hole 16, and reacts with the 



276  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

potassium peroxide in the box body 10 in the third 
chamber 15 to generate oxygen. The oxygen enters the 
mask body 1 through the opening two 9, the opening 
three 27 and the connecting pipe 25 along with the 
inhaled airflow for human absorption and utilization. 
The water body 23 can also be electrolyzed by the 
storage battery 19 to generate oxygen for the human 
body to absorb and utilize.  
Carbon dioxide absorption device: the carbon dioxide 
absorption device includes a liquid storage box, which 
is fixedly connected with the shell, the liquid storage 
box is provided with sodium hydroxide solution, the 
shell is provided with a connecting pipe, and the liquid 
storage box is connected with the connecting pipe. 
When the human body breathes, the carbon dioxide 
brought in by the air flow and exhaled by the human 
body can react with the solution in the liquid storage 
box. When the human body exhales, the exhaled 
carbon dioxide enters the liquid storage box 24 and the 
third chamber 15 through the connecting pipe 25, and 
is absorbed by the sodium hydroxide solution in the 
liquid storage box 25 and the electrolytic cell to 
generate sodium bicarbonate. The exhaled carbon 
dioxide can also enter the third chamber 15 through the 
opening two 9 and the opening three 27, and is 
absorbed by the sodium hydroxide solution in the 
electrolytic cell, so as to achieve the purpose of 
reducing the carbon dioxide content in the cover 1. 

 
Figure.2. Mask appearance diagram 

 
Figure.3. Schematic diagram of conversion device 

 
Figure.4. Section view of the cover body 
(1, Cover body; 2, Hang the rope; 3, Outer cover; 4, 
Replace the chip; 5, Oxygen producing device; 6, 

Carbon dioxide absorption device; 7, Shell; 8, 
Opening one; 9, Opening two; 10, Box body; 11, 
Vertical plate; 12, Horizontal plate; 13, Chamber I; 14, 
Chamber II; 15, Chamber III; 16, through hole; 17, 
Round hole; 18, Gauze; 19, Battery; 20, USB socket; 
21, Carbon rod; 22, Carbon rod; 23, Water body; 24, 
Liquid storage box; 25, Connecting pipe; 26, Cover 
body; 27, Opening three.) 
3.4 Innovation and Application of Works 
The research and development of anti-haze masks is a 
hot direction with broad market prospects. At present, 
the epidemic situation at home and abroad is gradually 
serious, and the demand for social masks is huge. And 
the key research on chemical oxygen production and 
device disassembly and replacement technology in 
this invention will lead the development step in this 
direction. Has the following innovations: 
Idea innovation: The invention utilizes chemical 
knowledge, combines the principle of producing 
oxygen by electrolyzing water with the knowledge that 
alkali metal solution can absorb carbon dioxide and air 
treatment, and forms a conversion device, which is 
applied to a mask. This way of applying chemistry to 
mask improvement has no precedent in China.  
Technological innovation: Aiming at the treatment of 
carbon dioxide concentration in the air, the traditional 
disposable use of masks is changed. The research and 
development are carried out by using chemical 
principles, which has distinct originality. The feeding 
agent is sodium peroxide, which has the advantages of 
green and harmless. Besides, the design of storage 
battery and electrolytic cell makes the replacement 
device only need to be replaced by existing materials, 
which has many advantages such as low cost and 
simple operation. It conforms to the direction of 
sustainable development and has distinct technical 
characteristics of ecological balance and 
environmental friendliness.  
4. CONCLUSIONS 
This paper systematically analyzes the impact of new 
type of coronary pneumonia epidemic on the mask 
industry in China. From this, the masks in the domestic 
market are analyzed in detail. 
Based on the above discussion, the research improves 
the traditional old mask by improving the wearing 
problems of existing masks in the market, and adds a 
small device involving electrolysis technology to 
optimize people's wearing experience of masks, thus 
giving birth to a new type of mask. At present, this new 
type of protective mask has applied for an invention 
patent, the research and development of this protective 
mask is believed to be able to take advantage of the hot 
period of the mask industry and quickly occupy the 
domestic and foreign mask market.  
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Abstract: With the rapid development of the Web, 
traditional paper tests have gradually shifted to the 
direction of online examinations, and there are increasing 
cases need high-concurrent processing. Common high-
concurrency processing technologies were studied in this 
research, with the purpose to designs an online 
examination system based on nodejs with high-
concurrency processing. Based on the B/S architecture, 
the system integrated technologies such as nodejs, redis 
and mongodb to develop an online examination system 
that meets actual needs and has complete functions. This 
system has been applied in an online quiz of colleges and 
universities across the region in recent years. It has been 
proved that this system can greatly simplify the 
examination process and improve the efficiency of 
statistical analysis by the competent departments and 
schools, and thus it has been highly praised by the 
competent departments and participating schools. 
Keywords: online examination system; nodejs; high-
concurrent processing mode 
 
I. NODEJS 
With the rapid development of Web technology, 
multimedia resources, the Internet, 5G and integrated 
media technologies have been applied to education and 
teaching, promoting the emergence of many new teaching 
applications. 
Examination can be regarded as the most important means 
of evaluating teaching quality. On the one hand, 
examination can effectively reflect the learning situation 
of the students and facilitate them to fill learning gaps. At 
the same time, it is an effective way to encourage teachers 
to understand the situation of students and adjust their 
teaching progress in time. The traditional paper test wastes 
manpower and material resources and also requires 
teachers to spend a lot of time correcting the test papers 
and counting the results, which is especially obvious in 
large-scale examinations. Therefore, it is of great practical 
significance to develop a system that can undertake online 
examinations. 
With the increasing number of users of the Web 
application system, it needs to withstand a great number 
of concurrent users and be able to safely store their 
information. The application scenario for this study was 
an online knowledge contest for college students in the 
whole district. There would be nearly 700, 000 candidates, 
which may lead to high concurrent user requests. In the 
face of high concurrency, how to ensure the stability and 
efficiency of the online examination system is a very 

important topic. 
Nodejs is one of the most popular server-side technologies 
now. Based on the ChromeV8 engine, it uses an event-
driven asynchronous I/O model, and thus it can greatly 
improve the concurrent performance of the HTTP server. 
1. Asynchronous non-blocking I/O model 
The main difference between the asynchronous model and 
the synchronous model is the mechanism of message 
communication. In a synchronization model, the sender of 
the message actively waits for the receiver to process the 
sent message, that is, after the sender of the message 
initiates a “call” request, the “call” will always remain if 
the recipient's result is not obtained, and only after the 
recipient's result is obtained, the “call” will return. In the 
asynchronous model, the message sender notifies the 
message receiver, and then the “call” returns. There is no 
need for the message sender to wait all the time, and the 
message sender will be notified after the message receiver 
finishes processing. In general, web servers use the 
synchronous call model and has to wait for the completion 
of the event processing, which will cause the thread to 
block. In the case of concurrent access by multiple users, 
it is necessary to start a large number of threads, causing 
a large number of threads to block, which will occupy a 
large amount of system memory. At the same time, 
frequent switching between threads will also cause great 
overhead to the system CPU. Nodejs uses asynchronous 
non-blocking model to achieve multi-user concurrency, 
which can effectively avoid thread blocking and switching 
overhead between threads. 
2. EVENT-DRIVEN MODEL 
Nodejs is based on event-driven, and almost all APIs of 
nodejs are called asynchronously by events. In the thread-
driven model, a new thread will be started to process the 
request every time a request is received, and a thread pool 
will be set up in a common thread-driven model. When a 
request comes and there is an idle thread in the thread pool, 
the request will be handled by the idle thread; if there is 
no idle thread, the request will be added to the queue and 
waits for an idle thread. In a event-driven model, every 
new request will be pushed into the queue, and then the 
status change of the event will be checked through a loop 
check. If a state change is detected in an event, the 
corresponding request will be processed by calling the 
callback function. After the event driver of nodejs starts a 
thread, all I/O operation requests are in asynchronous 
mode, and the callback function is used to respond to the 
processing. The advantage of event-driven and 
asynchronous programming design is that there is no need 
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to waiting for the completion of a certain request 
processing and that idle resources can be used for other 
task processing, thereby effectively improving resource 
utilization. If every request needs a new thread, a large 
amount of memory space will be occupied, resulting in 
insufficient memory resources. Event-driven and 
asynchronous programming design can avoid this 
situation. 
3. SINGLE THREAD MODEL 
What the nodejs uses is the single-threaded model. Its 
biggest advantage is that it can avoid multi-threaded 
programming needs to deal with the synchronization 
problem of the state, which can not only avoid the problem 
of deadlock, but also reduce the performance overhead 
caused by thread switching. However, single thread has 
some disadvantages. On the one hand, it cannot use multi-
core CPU. On the other hand, if a single thread throws an 
exception but it is not caught, it will cause the entire 
application to exit. Therefore, it is needed to implement 
the node multi-core server in the system design and attach 
importance to the thread scheduling and robustness. 
II. RESEARCH ON WEB HIGH-CONCURRENCY 
PROCESSING MODE 
The online examination system studied in this article is 
mainly for the needs of nearly 700, 000 college students 
in the region to conduct online examinations in a certain 
period of time. Therefore, there will be a large number of 
users visiting this system, and the peak may reach 3000 
online people simultaneously. In order to carry more loads, 
it is necessary to design a set of high-concurrency 
processing modes that are highly scalable, easy to 
maintain and able to cope with high loads, so as to realize 
the development of an online examination system. 
1. Strategies for high-concurrency processing 
Build a server cluster. It is practical to use load balancing 
servers to distribute user requests to different servers in 
the server cluster according to a balanced algorithm, 
thereby maximizing the use of the performance of each 
server in the cluster. 
Separate the front and back ends. When a user requests 
to enter the nodejs server, the core processing module of 
the nodejs server is responsible for processing the business 
logic of the system. The core processing module adopts 
the principle of complete separation of front and back ends, 
and the both ends are implemented in JavaScript, which 
perfectly combines the advantages of the asynchronous 
callback of JavaScript language and the advantages of 
nodsjs server. 
Increase Redis cache. This processing module puts data 
that is not very demanding in real-time and frequently 
accessed into the Redis cache layer, which can reduce the 
number of back-end queries to the database and improve 
the response speed of the system. 
Adopt MongoDB database. The MongoDB database is 
flexible in terms of design principle, which helps to 
implement the design of the database reasonably and 
conveniently, and at the same time, the it show great 
advantage in the speed of reading and writing. 
2. Ideas for high-concurrency processing 
The nodejs-based high-concurrency processing mode 

proposed in this article is mainly to solve the high-
concurrency problem caused by the increasing number of 
users in the online examination system. First, a Nginx load 
balancing server will be set up to distribute user requests 
to the servers in the server cluster according to the load 
balancing mode, so as to ensure the average utilization rate 
of the server cluster. After the user request arrives at the 
server, the node multi-core server helps to improve the 
CPU utilization rate of the system, thereby improving the 
system's ability to cope with high concurrency. In the core 
processing module of the system, the principle of 
complete separation of front and back ends is adopted to 
improve the maintainability of the system. Frequently 
accessed resources will be stored in the redis database, and 
at the same time, the content of the cache area will be 
updated regularly according to the frequency of requests, 
which can greatly reduce the number of database queries 
and increase users' access speed. The document-oriented 
database MongoDB is selected, which has better 
scalability. Building MongoDB's RepSet (replica set) can 
improve the fault tolerance of the database and make the 
online examination system more reliable and stable. The 
close cooperation of the above-mentioned parts can 
effectively improve the high concurrent processing ability 
of the online examination system. 
III. SYSTEM DESIGN AND IMPLEMENTATION 
1. Overall design of system structure 
The system adopts the active MVC architecture to 
separate the front and back ends. The front end uses Vue 
with the MVVM architecture; the server side includes 
nodejs and MongoDB databases, and the whole follows 
the MVC model. 
An online test system should include basic modules such 
as student information import, test question management, 
score processing, etc. In view of the fact that the online 
examination system has three participants (student, school, 
and administrator), its functions are further confirmed 
according to their needs, and the specific function cases 
are shown in Figure 1. In terms of students, the functions 
include logging in, taking exams, and checking results; for 
the school, the functions include student information 
management and mark statistics; in terms of the 
administrator, the functions include system construction 
and maintenance, user management, and test questions 
management. 
 

 
Figure 1 Function case of the online examination system 
2. Analysis of system requirements 
According to system functions and user rights, users of the 
online examination system are divided into three roles: 
administrator, school, and examinee. Examinees are the 
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subject of online exams. They can take actual tests through 
the online exam system, or conduct mock exams to 
familiarize themselves with the exam environment. The 
school is mainly responsible for student information 
management and performance statistics. The 
administrator is mainly responsible for operation of 
system changes, test paper generation, management of 
school and student information, etc. According to the 
demand analysis of the system, the online examination 
system needs to realize the following functions. 
(1) Test question management. The basic management of 
the question bank includes adding, deleting, querying and 
modifying test questions, and importing the test questions 
into the system in the file format of Excel. 
(2) Test paper generation. The function of automatic test 
paper generation can provide examinees with test papers 
in accordance with related strategies. According to the 
relevant constraints of the question volume, question type, 
difficulty level and total score, the system can 
automatically generate several test papers for students to 
randomly select. 
(3) Online examination. It includes functions such as 
providing test services, log-in of test takers, displaying test 
status, storing answers, submitting test papers, and 
automatically assessing results according to the session. 
(4) School statistics. The school counts the number of 
people who have taken the test, that of people who have 
not taken the test, the exam status of students of the 
second-level colleges and majors, and the actual results. It 
is also equipped with the fuction of exporting results to 
export the results of the specified conditions in the file 
format of Excel. 
IV. SYSTEM TEST 
LoadRunner was selected as a performance testing tool in 
this article to test the performance of the online examine 
system by simulating scenarios such as student login and 
submitting answers. The test environment was a three-
server cluster, and the concurrent volume was set to be 
3000 people. 
Table 1 LoadRunner test results 

Index Maximum Average 
Number of concurrent users 3000 
TPS 110 80 

Response time 
Student login 0.63s 0.54s 
Submit 
answer 

0.21s 0.15s 

Click-through rate 6432 4665 
CPU load of the database server 10%-18.2% 
CPU load of the application 
server 

9%-16% 

Server throughput Maximum 17MB/s 
It can be seen from the test data above that the 

asynchronous I/O and event-driven characteristics of 
nodejs are very effective in solving high-concurrency 
problems. The test results also show that the system has 
good performance and carrying capacity for high 
concurrency. Adopting nodejs server, the author 
constructed a node-based high concurrency processing 
mode combined with traditional methods to solve high 
concurrency, and realized the development of an online 
examination system. And practice has proved that this 
system can play a very good practical effect. 
V. CONCLUSION 
Exam methods have gradually shifted to the direction of 
online examinations with the rapid development of the 
Web, and there are more and more cases of high-
concurrent processing. Common high-concurrency 
processing technologies are studied in this research, with 
the purpose to designs an online examination system 
based on nodejs with high-concurrency processing. Based 
on the B/S architecture, the system integrates technologies 
such as nodejs, redis and mongodb to develop an online 
examination system that meets actual needs and has 
complete functions. This system has been applied in an 
online quiz of colleges and universities across the region 
in recent years. It has been proved that this system can 
greatly simplify the examination process and improve the 
efficiency of statistical analysis by the competent 
departments and schools, and thus it has been highly 
praised by the competent departments and participating 
schools. 
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Abstract: In the smart car competition, when the 
participating vehicles recognize the speed of the track 
through the camera, there are problems in the selection of 
the speed control algorithm that the PID algorithm is 
accurate but difficult to tune, and the linear speed control 
is simple and easy to learn but the speed control effect is 
poor. A DC motor speed control algorithm based on 
Kramer's law is proposed. The experimental results show 
that, compared with the traditional linear control method, 
the algorithm has better deceleration performance when 
entering a curve, and better acceleration performance 
when exiting a curve. At the same time, the exit stability 
is better than the traditional linear regulation. 
Keywords: Cramer's Law; Duty cycle; Linear regulation 
 
1.INTRODUCTION 
In the smart car competition, the vehicle first recognizes 
the track through the camera, and the chip processes the 
track information after receiving the track information and 
automatically adjusts the speed according to the track 
conditions. At present, there are two most commonly used 
speed control algorithms: PID speed control algorithm and 
linear control algorithm. 
Among them, the PID speed control algorithm is an 
algorithm that regulates the PWM duty cycle according to 
the proportion (P), integral (I) and differential (D) of the 
deviation to control the motor speed. Its principle is 
relatively simple. One of the most commonly used speed 
control algorithms in smart car competitions, but it is easy 
for beginners to understand but difficult to use. It is 
especially difficult for beginners to adjust suitable 
parameters. If the parameters are adjusted improperly, the 
effect is even Not as good as traditional linear adjustment 
methods. 
The traditional linear control algorithm, that is, the track 
camber-speed function is a linear function. This type of 
algorithm is the simplest to use, and the parameter 
adjustment is much simpler than the PID algorithm, which 
is easy for beginners to master. However, linear control 
has the problem of inaccurate speed control. When 
passing a curve, both acceleration and deceleration are 
lacking. 
Aiming at the above problems, this paper proposes a DC 
motor speed control algorithm based on Kramer's law.  
2.ALGORITHM PRINCIPLE 
2.1 DETERMINATION OF THE RELATIONSHIP 
BETWEEN CURVE CURVATURE AND SPEED 

Taking the basic four-wheel group as an example, the 
track pattern is shown in Figure 1. The black track border 
is a white track, and the rest is a blue background. The 
participating vehicles need to drive automatically in the 
track, and the faster one wins.  

 
Figure 1 Smart car race track 
During the driving of the participating vehicles, the two 
black borders of the track are first identified by the camera 
and fitted to a suitable curve, that is, the driving trajectory 
of the participating vehicles. In order for the participating 
vehicles to complete a lap quickly, they should make their 
straight road speed high, slow down when entering a curve, 
slow when passing a curve, and accelerate quickly after 
exiting a curve. Since the vehicle cannot directly 
recognize the curvature of the curve and adjust the speed 
according to it, the deviation between the fitted curve and 
the straight line is used as the basis for the speed control. 
2.2 SELECTION OF CURVE AND SPEED 
FUNCTION 
The single-chip microcomputer, the chip mounted on the 
competing vehicles, cannot directly control the vehicle 
speed. The vehicle speed, that is, the rotation speed of the 
DC motor, changes with the duty cycle of the PWM wave 
output by the single-chip microcomputer. So as long as the 
deviation value and the duty cycle function relationship 
curve is determined, that is The relationship between the 
curvature of the curve and the speed can be determined. 
By analyzing the driving status of the participating 
vehicles and the competition rules, it can be known that 
the required function image must meet the following 
requirements:  
①  When encountering bends in high-speed state, the 
target speed can be quickly reduced, that is, the 
deceleration performance is good; 
② The speed slows down in the first half of the turn to 
prevent the speed of the wheel from being too high. The 
participating vehicles break through the wheel grip limit 
when turning and cause the tail to flick, that is, keep the 
low speed in the first half of the turn; 
③ The speed rises quickly in the second half of the curve, 
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and gradually increases the acceleration after exiting the 
curve, until the current speed reaches the set maximum 
speed, and then keeps driving at a constant speed. 
Considering the above conditions and the ease of 
realization of the algorithm, a binary linear function is 
selected as the function image of curve curvature and 
speed. 
Taking the simplest binary linear function as an example, 
suppose that the curve and velocity functions are: 

 𝐸𝐸(𝑥𝑥) = 𝑥𝑥2                              (1) 
The derivative of equation (1) can be obtained once:  

𝐸𝐸(𝑥𝑥)’ =  2𝑥𝑥                              (2) 
Take the absolute value of equation (2) to get:  
𝑔𝑔(𝑥𝑥) =  |𝐸𝐸(𝑥𝑥)′| = �−𝑥𝑥, 𝑥𝑥 < 0

𝑥𝑥, 𝑥𝑥 ≥ 0                  (3) 

The images of 𝐸𝐸(𝑥𝑥) and 𝑔𝑔(𝑥𝑥) are shown in Figure 2 
and Figure 3 respectively. Among them, the horizontal 
axis of Figure 2 represents the deviation value (the 
curvature of the curve), and the vertical axis represents the 
PWM duty cycle (the speed). Figure 3 is an image of the 
absolute value of the first derivative of Figure 2, the 
horizontal axis represents the deviation value, and the 
vertical axis represents the acceleration. 

 
 Figure 2 Image of 𝐸𝐸(𝑥𝑥) 

 
Figure 3 Image of 𝑔𝑔(𝑥𝑥) 
2.3 PRINCIPLE OF PWM 
PWM is the abbreviation of "Pulse Width Modulation", or 
pulse width modulation for short. It is a very effective 
technology that uses the digital output of a microprocessor 
to control analog circuits. It is widely used in 
measurement and communication to power control and 
conversion. It is also one of the most commonly used 
methods to control the speed of DC motors in many fields. 
The main parameters of PWM are as follows: 
①  PWM frequency. PWM frequency refers to the 
number of times the signal goes from high level to low 
level and then pulls the level high in one second, that is, 
how many cycles of PWM in one second; 
② PWM period. If T is used to indicate its period and f is 
used to indicate its frequency, the formula for the period 
is: 

𝑇𝑇 = 1/𝐸𝐸                          (4) 
For example, a 50Hz PWM wave has a period of 20ms.  
③ PWM duty cycle. The PWM duty cycle refers to the 
ratio of the high level time to the entire cycle time in a 
pulse period. The high level time is also called the pulse 
width time, so the duty cycle can also be understood as the 
ratio of the pulse width time to the entire cycle time. 
As shown in Figure 4, T1 represents the high level time 
(pulse width time), T2 represents the low level time, and 
T represents a cycle. 
Because the IO port of the single-chip microcomputer 
outputs digital signals, the IO port can only output high 
level and low level. Assuming that the high level voltage 
is 5V and the low level voltage is 0V, we need to use it 
when we want to output different voltages. PWM. By 
changing the duty cycle of the square wave output by the 
IO port, an analog voltage signal simulated by a digital 
signal can be obtained, that is, a voltage value between 0V 
and 5V can be output. In this hypothesis, the formula for 
calculating the analog voltage U output by the PWM wave 
is:  
U = (5 × 𝑇𝑇1

𝑇𝑇
)𝑉𝑉                              (5) 

or 
U = (5 × 𝑇𝑇−𝑇𝑇2

𝑇𝑇
)𝑉𝑉                             (6) 

 
Figure 4 Schematic diagram of PWM wave 
At a certain frequency, different output analog voltages 
can be obtained through different duty cycles. The longer 
the time occupied by T1, the larger the output analog 
voltage value obtained. Figure 5 shows the square wave 
diagram and the corresponding output voltage when the 
PWM wave is equal to 20%, 50%, and 75%.  

 
Figure 5 Square waves corresponding to different duty 
cycles  
2.4 APPLICATION OF CRAMER’S LAW 
The theorem of Cramer's law is as follows: if the 
coefficient matrix of the linear equation system is 
invertible (non-singular), that is, the coefficient 
determinant 𝐷𝐷 ≠ 0, and the system of linear equations 
has a unique solution, and the solution is as follows: 

𝑥𝑥𝑖𝑖 =
𝐷𝐷𝑖𝑖
𝐷𝐷

 𝑗𝑗 = (1, 2, … ,𝑜𝑜)    
Cramer's law is used in this algorithm to solve the 

1

2

3
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coefficients of the objective function, and the solution of 
the unknown deviation value (curve) and the duty cycle 
parameter (speed) function expression is transformed into 
the solution of the roots of the ternary linear equations. 
The method is as follows: 

�
𝑙𝑙11𝑥𝑥1 + 𝑙𝑙12𝑥𝑥2 + 𝑙𝑙13𝑥𝑥3 = 𝑏𝑏1   ①
𝑙𝑙21𝑥𝑥1 + 𝑙𝑙22𝑥𝑥2 + 𝑙𝑙23𝑥𝑥3 = 𝑏𝑏2   ②
𝑙𝑙31𝑥𝑥1 + 𝑙𝑙32𝑥𝑥2 + 𝑙𝑙33𝑥𝑥3 = 𝑏𝑏3   ③

                (7) 

𝐷𝐷 = �
𝑙𝑙11 𝑙𝑙12 𝑙𝑙13
𝑙𝑙21 𝑙𝑙22 𝑙𝑙23
𝑙𝑙31 𝑙𝑙32 𝑙𝑙33

�        𝐷𝐷1 = �
𝑏𝑏1 𝑙𝑙12 𝑙𝑙13
𝑏𝑏2 𝑙𝑙22 𝑙𝑙23
𝑏𝑏3 𝑙𝑙32 𝑙𝑙33

�      (8) 

𝐷𝐷2 = �
𝑙𝑙11 𝑏𝑏1 𝑙𝑙13
𝑙𝑙21 𝑏𝑏2 𝑙𝑙23
𝑙𝑙31 𝑏𝑏3 𝑙𝑙33

� 𝐷𝐷3 = �
𝑙𝑙11 𝑙𝑙12 𝑏𝑏1
𝑙𝑙21 𝑙𝑙22 𝑏𝑏2
𝑙𝑙31 𝑙𝑙32 𝑏𝑏3

�        (9) 

𝑥𝑥1 = 𝐷𝐷1
𝐷𝐷

            𝑥𝑥2 = 𝐷𝐷2
𝐷𝐷

          𝑥𝑥3 = 𝐷𝐷3
𝐷𝐷

              (10) 
The obtained 𝑥𝑥1, 𝑥𝑥2, 𝑥𝑥3  are the coefficients of the 
objective function, and the required function expression 
can be solved by bringing the coefficients into the set 
objective function. 
3.ALGORITHM IMPLEMENTATION 
3.1 The overall algorithm flow 
① Set the maximum left steering angle, maximum right 
steering angle, median parameter, maximum speed, and 
minimum speed of the front wheels; 
② Set the objective function as 𝑦𝑦 = 𝑥𝑥1𝑥𝑥2 + 𝑥𝑥2𝑥𝑥 + 𝑥𝑥3 , 
where 𝑥𝑥1\𝑥𝑥2\𝑥𝑥3  correspond to 𝑥𝑥1\𝑥𝑥2\𝑥𝑥3  in equation 
(10), which are the parameters to be sought; 
③ Use the parameters set in step ① as the known three-
point coordinates of A, B, and C on the function image: 
A (maximum left steering angle, minimum speed) B 
(median parameter, maximum speed) C (maximum right 
steering angle, minimum speed) Bring these three points 
into the set objective function to form the three-
dimensional one shown in Equation (7) equation set; 
④  Solve the coefficients 𝑥𝑥1, 𝑥𝑥2, 𝑥𝑥3  of the objective 
function according to formula (8)(9)(10) and bring them 

into the set objective function; 
⑤ The camera recognizes the track information, takes the 
deviation of the driving trajectory and the standard straight 
line as the x value of the objective function for the 
curvature of the track, and then calculates the duty ratio 
suitable for the current track condition through the 
objective function, and finally achieves the goal of speed 
control. 
4.CONCLUSION 
Through analysis and experimentation, the DC motor 
speed control algorithm based on Kramer's law proposed 
in this paper is easier to implement than the PID speed 
control algorithm, and compared to the general linear 
speed control algorithm, it can be reflected in curve 
deceleration and straight acceleration. Out more excellent 
characteristics. 
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Abstract: With the development of economic 
globalization, it is important to study language changes 
and trends. To First, we analyzed the distribution of the 
number of speakers of various languages over time. 
Considering various influencing factors that affect the 
number of language users, they are summarized into eight 
indicators: the language promoted by the country, the 
language used in schools, per capita GDP, the natural 
population growth rate, the difference between 
immigration and immigration, the number of diplomatic 
countries, and tourism Industry income, technology 
investment. On this basis, we first use the time series to 
predict each indicator to 2050, and then establish a 
multiple linear regression model of the number of native 
speakers and each indicator and substitute the predicted 
indicator data to obtain native speakers of various 
languages in the next 50 years quantity. Then, we 
constructed a fitting relationship between native speakers 
and second language users to predict the situation of 
second language users. Through analysis, it is found that 
the time distribution is largely synchronized with the 
natural change process of the population. The total 
number of users of various languages is a non-stationary 
dynamic system, and the time distribution of the total 
number of languages is on the rise. 
Key words: Multiple Linear Regression; Time Series; 
Language Trends; Language Transfer 
 
1. INTRODUCTION 
The number of language speakers is affected by many 
factors. This article takes China as an example to analyze 
the index factors that affect language development. China 
uses Chinese as its mother tongue and English as its 
second language. The development trend of a language is 
closely related to the number of users of the language, and 
the use of language also has regional characteristics[1-2]. 
This article summarizes the following eight indicators that 
affect language development trends, namely, the degree of 
mother tongue promotion, whether the school has foreign 
language classes, per capita GDP, natural population 
growth, and the difference between the immigration and 
immigration population. The number of diplomatic 
countries, tourism revenue, and technology investment. 

⎩
⎪
⎨

⎪
⎧𝑥𝑥 ∗=

𝑥𝑥 − �̄�𝑥
𝜎𝜎

𝜎𝜎 = �
1
𝑜𝑜
�(𝑥𝑥𝑖𝑖 − �̄�𝑥)2
𝑛𝑛

𝑖𝑖=1

 

We select the data of various indicators from 2003 to 2017 
for analysis and see the supporting materials for details. 
We use Z-score to standardize and preprocess the data to 
eliminate the influence of indicator dimensions. 
2. LANGUAGE USAGE TREND PREDICTION 
MODEL 
The above 8 impact indicators are used as independent 
variables, and the number of native speakers is used as the 
dependent variable. We can see that there is a linear 
correlation between the two.In order to better predict the 
influence of each influencing index on the trend of mother 
tongue usage, a multiple linear regression prediction 
model was established, and the correlation coefficient of 
each index was solved by the OLS to obtain a multiple 
regression equation with 8 influencing indicators[3-5]. 
Step 1 Significance test  
To test whether there is a true linear relationship between 
the dependent variable and the independent variable, we 
first perform a significance test, which is to judge by the 
significance test of the regression coefficient (t test) and 
the significance test of the regression equation (F test). 
Specific steps are as follows: 
Table 1 Joint significant consistency test 

Source SS df      MS       Number of obs   =15 
F(7, 7)=656.65 

Model 27839.3375 7 3977.04822   Prob > F=0 

Residual 42.3958089 7 6.05654412   R-squared=0.9985 
Adj R-squared=0.997 

Total 27881.7333 14 1991.55238    Root MSE=2.461 
From the above table, 𝑃𝑃 = 0 < 0.05 , therefore the 
regression coefficients are significantly different.R2 is 
close to 1, indicating it has a high goodness of fit. 
Step 2 Determine the return method  
Use multiple regression methods to train and get the 
following training results  
We can be seen from the results that the R2 of the multiple 
linear regression is the largest and the average error is the 
smallest, that is, the goodness of fit of this group of data 
using multiple linear regression is the highest, so we use 
multiple linear regression to predict. 
Step 3 Obtain the prediction equation 
The following article uses multiple linear regression to 
predict each index coefficient. Therefore, this paper 
establishes the equation: 
𝑦𝑦𝑖𝑖 = 𝛽𝛽0 + ∑ 𝛽𝛽𝑖𝑖𝑖𝑖 𝑥𝑥𝑖𝑖𝑖𝑖 + 𝛥𝛥𝑖𝑖, 𝑝𝑝 = 1, 2, . . . ,𝑜𝑜,  
The predicted value 
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In the above formula

    

𝛥𝛥�𝑖𝑖 = 𝑦𝑦𝑖𝑖 − �̂�𝛽0 −��̂�𝛽𝑖𝑖
𝑖𝑖

𝑥𝑥𝑖𝑖𝑖𝑖  

 
Table 2 Regression training results 

The Way Training set R2 Test set R2 Maximum error average error 
K nearest neighbor regression 0.925 0.864 15.800 9.150 
Multiple linear regression 0.999 0.996 3.498 1.512 
Ridge regression 0.957 0.948 12.757 4.747 
Stepwise regression 0.982 0.952 10.595 5.228 
Decision tree regression 0.960 0.748 24.333 12.917 
Random forest regression 0.979 0.963 8.994 4.510 
SVM regression 0.106 0.090 50.735 23.366 
Neural network regression -312.319 -735.127 839.316 809.551 

We can be seen from the results that the R2 of the multiple 
linear regression is the largest and the average error is the 
smallest, that is, the goodness of fit of this group of data 
using multiple linear regression is the highest, so we use 
multiple linear regression to predict. 
Step 3 Obtain the prediction equation 
The following article uses multiple linear regression to 
predict each index coefficient. Therefore, this paper 
establishes the equation: 
𝑦𝑦𝑖𝑖 = 𝛽𝛽0 + ∑ 𝛽𝛽𝑖𝑖𝑖𝑖 𝑥𝑥𝑖𝑖𝑖𝑖 + 𝛥𝛥𝑖𝑖, 𝑝𝑝 = 1, 2, . . . ,𝑜𝑜,  
The predicted value 

 
In the above formula

    
𝛥𝛥�𝑖𝑖 = 𝑦𝑦𝑖𝑖 − �̂�𝛽0 −��̂�𝛽𝑖𝑖

𝑖𝑖

𝑥𝑥𝑖𝑖𝑖𝑖  

And 𝛥𝛥𝚤𝚤�  is the residual. Below we build a multiple linear 
regression model for predicting language trends: 

𝑦𝑦 = 𝛽𝛽0 + 𝛽𝛽1𝑥𝑥1 + 𝛽𝛽2𝑥𝑥2 + ⋯+ 𝛽𝛽8𝑥𝑥8 
Step 4 Call the STATA command to calculate the 
regression coefficient, and the result is as follows:  

Table 3 Regression coefficient 
Description Coef. Std. Err. t P>t [95%Conf.Interval] 
Popularity of mother tongue promotion 87.11312 23.723 3.67 0.008 31.0172 143.209 
Does the school have foreign language classes 0 (omitted)     
GDP per capita 8.072924 35.841 0.23 0.828 -76.677 92.823 
Natural population growth rate 8.871863 4.600 1.93 0.095 -2.006 19.750 
Description 24.54398 7.423 3.31 0.013 6.991 42.097 
Difference between immigration and immigration 18.31057 9.029 2.03 0.082 -3.040 39.661 
Number of diplomatic countries -14.02061 37.730 -0.37 0.721 -103.238 75.197 
Tourism income 38.36916 60.825 0.63 0.548 -105.459 182.198 
_cons 739.415 6.566 112.61 0 723.888 754.941 

We solve the coefficients of each influencing index with a 
step of 0.2 stepwise method, the regression equations 
obtained are as follows: 
𝑦𝑦 = 87.11312𝑥𝑥1 + 8.072924𝑥𝑥3 + ⋯+ 38.36916𝑥𝑥8

+ 739.415 
3.SINGLE INDICATOR FORECASTING MODEL 
BASED ON TIME SERIES 
Next we predict the specific value of each indicator, and 
then substitute the predicted value of the indicator into the 
regression prediction equation to obtain the value of the 
dependent variable[6-7]. The steps are as follows:  
Step 1 Construct a time series graph  
Take the index of the popularity of mother tongue 
promotion as an example to analyze, establish a prediction 
model based on time series, so as to obtain the forecast 
value of the popularity of mother tongue promotion, and 
use the same method to obtain the forecast value of other 
impact indicators.  
First, use SPSS software to build a time series chart to 
analyze whether the forecast trend is stable or not. 
Step 2 Build 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨(𝒑𝒑,𝒅𝒅,𝒒𝒒) model 
It can be seen from the time series diagram that the degree 
of popularity of mother tongue promotion is changed in 

years without seasonal factors, and the it is not stable. 
Therefore, differential processing is considered to 
establish differential auto regressive movement. The 
index of the popularization degree of native language 
promotion can be expressed as follows: 

𝑦𝑦𝑡𝑡′ = 𝛼𝛼0 + �𝛼𝛼𝑖𝑖𝑦𝑦𝑡𝑡−𝑖𝑖′

𝑝𝑝

𝑖𝑖=1

+ 𝜀𝜀𝑡𝑡 + �𝛽𝛽𝑖𝑖

𝑞𝑞

𝑖𝑖=1

𝜀𝜀𝑡𝑡−𝑖𝑖 

The d-order difference equation is: 
𝑦𝑦𝑡𝑡′ = 𝛥𝛥𝑐𝑐𝑦𝑦𝑡𝑡 = (1 − 𝐿𝐿)𝑐𝑐𝑦𝑦𝑡𝑡 

Substituting it into above equation : 

�1 −�𝛼𝛼𝑖𝑖𝐿𝐿𝑖𝑖
𝑝𝑝

𝑖𝑖=1

� (1 − 𝐿𝐿)𝑐𝑐𝑦𝑦𝑡𝑡 = 𝛼𝛼0 + �1 + �𝛽𝛽𝑖𝑖𝐿𝐿𝑖𝑖
𝑞𝑞

𝑖𝑖=1

� 𝜀𝜀𝑡𝑡 

The L is the lag operator, so 

 
In order to solve the value of p, q, d in the model, SPSS is 
used to model the time series.The expert modeler gives the 
following results:  
Table 4 Model types 
   Model types 
Model 
ID 

Popularity of mother tongue 
promotion(%) 
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According to the model description, the time series model 
recommended by the expert modeler is the ARIMA (0, 1, 
0) model, so we build the ARIMA (0, 1, 0) model. 
Table 5 Goodness of fit 

Fit statistics Average Standard error Min Max 
Stable R2 0.676 0 0.676 0.676 
R2 0.990 0 0.990 0.990 
RMSE 0.098 0 0.098 0.098 
MAPE 36.272 0 36.272 36.272 
MaxAPE 164.727 0 164.727 164.727 
MAE 0.064 0 0.064 0.064 

The model has a goodness of fit of 0.990, which is very 
high.It can be seen from the above results that p=0, q=0, 
d=1, and substituting each parameter into above equation, 
the expression of the index of the popularity of mother 
tongue promotion can be obtained: 

 
Through the expert modeler, the only parameter item is 
obtained.The constant number is 0.204, and the P value 
corresponding to its t-test is less than 0.05, that is, the 
parameter is considered reasonable at the 95% confidence 
level. From this, we can deduce the expression of the 
index of the popularity of mother tongue promotion: 

𝑦𝑦𝑡𝑡 = 0.204 + 𝑦𝑦𝑡𝑡−1 
Based on the above model, predict the value of the 
popularity of the native language in 2018-2050, and 
express the original value, fitted value, and predicted 

value in the same graph to observe the effect. 

 
Figure 1 Popularity value of mother tongue promotion 
It can be seen from the above figure that the model has a 
high degree of goodness of fit. Using the same method, 
the predicted values of the other 7 impact indicators can 
be obtained. 
4.FORECAST RESULTS 
After the above solution, we established a forecasting 
model based on the combination of multiple regression 
and time series. The final model is as follows: 
𝑦𝑦 = 87.11312𝑥𝑥1 + 8.072924𝑥𝑥3 + ⋯+ 38.36916𝑥𝑥8

+ 739.415 
The value of each indicator is given by time series forecast. 
The prediction results of the number of native speakers 
and other users are as follows:  

Table 6 Predicted number of native speakers (10, 000 people) 
Year 2018 2019 2020 2021 2022 2023 2024 
Number 913.286 928.643 944.271 960.167 976.326 992.746 1009.424 
Year 2025 2026 2027 2028 2029 2030 2031 
Number 1026.36 1043.55 1060.99 1078.68 1096.63 1114.82 1133.27 
Year 2032 2033 2034 2035 2036 2037 2038 
Number 1151.96 1170.91 1190.10 1209.54 1229.23 1249.16 1269.34 
Year 2039 2040 2041 2042 2043 2044 2045 
Number 1289.77 1310.45 1331.37 1352.54 1373.96 1395.62 1417.53 
Year 2046 2047 2048 2049 2050   
Number 1439.69 1462.09 1484.75 1507.64 1530.79   

In the same way, the number of Chinese speakers among 
other users in 2018-2050 is obtained.Using the same 
model, predict the number of speakers of their mother 
tongue and the number of speakers of other languages for 
the top ten languages. See the supporting materials for the 
prediction results. Comparing the total number of people 
using a certain language, the following figure is obtained: 

 
Figure 2 Ranking of users of ten languages 

In order to better predict whether the top ten languages 
will be replaced or extinct, we consider the top 15 
languages in terms of the number of users, and compare 
their average rate of increase in the number of users. 

 
Figure 3 The average growth rate of the number of users 
from 2003 to 2017 
Then combined with the predicted number of users of the 
first 15 languages in 2050, as following: 
Table 7 Forecast of the number of users (millions) 

10 −++= ttt yy εα
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Langua
ge 

Chine
se 

Englis
h 

Hindusta
ni Spinish Arabi

e 
Number 
of users 

2023.
8 

1049.
9 1231 870.53 745.3

5 
Langua
ge Malay Russi

an Bengali Portugue
se 

Frenc
h 

Number 
of users 

611.1
2 

231.3
7 683.36 323.04 450.2

7 
Langua
ge Hausa Punja

bi Japanese German Persia
n 

Number 
of users 

0.015
9 

0.210
9 98.8431 167.433 0 

Combining the above two tables, it can be seen that the 
average growth rate of the top ten languages from 2003 to 
2017 fluctuates around 1, and by 2050, the Russian 
language will be the tenth largest in the number of users, 
and the number of users is predicted The number is 2.3137 
million, which is enough to form a certain degree of 
influence. That is, the top ten languages will not die out in 
the next 50 years, but according to the average growth rate, 
the Russian language will be replaced by German in a high 
probability, that is, the number of users is ranked The top 
ten languages will change. The Persian language maybe 
die out. The migration of the top ten languages in the 
world's language use population is shown in the figure 
below: 

 
Figure 4 The predicted geographical distribution and 
migration direction of languages 
The above picture is a map of the geographical 
distribution of languages in 2050 drawn according to the 
model results. Comparing the two can get the 
geographical change of language distribution. The arrow 
indicates the direction of language migration. The average 

growth rate of the number of users will increase the 
average number of users. Languages that migrate in a 
slower direction and with a larger population of speakers 
will spread to surrounding countries, such as China and 
the United Kingdom. The prediction model established in 
this paper combines local policy, economy, education and 
other factors, and the model has a high degree of goodness. 
Therefore, the migration direction and language 
geographical distribution we judged are reasonable. 
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Abstract: The food system is the network needed to 
produce, process and ensure its delivery to consumers. 
According to the statistics of the World Food Program 

(WFP)of the United Nations, there will be about 800 
million people in the world in 2020 who will be hungry 
for a long time. This fact proves that the existing food 
system can`t respond to needs of a large part of social 
classes. But the food produced in the world is sufficient to 
meet the survival needs of all people, there are still food 
insecure people in every country and every community, 
even in developed countries. The existing food system 
gives priority to efficiency and profitability. Therefore, it 
is necessary in order to comprehensively evaluate the 
current food system and optimize the food system for 
equity and sustainable development. This paper focuses 
on the food system of less developed countries, and selects 
the Philippines as the research object to analyze and 
optimize its existing food system. 
Key words: Grain System; Evaluation Model; 
Optimization Model; Entropy Weight Method 
 
1.PREFACE  
Under the premise that the total global food production 
meets the survival needs of all people, all communities 
and all countries still have the problem of food insecurity 
and some food waste, which shows that the existing food 
system lacks fairness, and the current food system has 
caused serious damage to the environment, Human beings 
have also been punished by the unscrupulous use of 
resources, which shows that today's food system lacks the 
capacity of sustainable development. Therefore, it is very 
important to comprehensively evaluate the existing food 
system, optimize the food system and make it change from 
giving priority to efficiency and profitability to giving 
priority to equity and sustainable development [1-3]. 
This paper first establishes a model to evaluate the grain 
system, which can evaluate the grain system in four 
aspects: efficiency, profitability, sustainable development 
and fairness. The relationship of these four aspects can be 
obtained by multivariate fitting. The adjustment factor is 
introduced, and the adjustment factor is determined 
according to the data change rate before and after the 
national policy is released, and then the food system is 
optimized, and then the model is applied to the Philippines. 
2.FOOD SYSTEM EVALUATION MODEL 
Food system 
When we evaluate the food system with multiple factors[3], 
that is, efficiency, profitability, sustainable development 

ability and equity, in order to more comprehensively 
quantify these four aspects, we select the most commonly 
used indicators according to the world food insecurity 
development report 2013 issued by FAO [4]to consider the 
corresponding indicators that can affect these four aspects, 
and weigh them by entropy weight method, The specific 
indicators of the four aspects are shown in the table below.  

Table 1 Danish food system 
evaluation index 
systemSubsystem 

Individual indicators 
T
yp
e 

 

Efficiency 

cultivated land 𝑥𝑥1 +  
Agricultural labors 𝑥𝑥2 −  
Average amount of 
fertilizer applied 𝑥𝑥3 −  

Government 
Agricultural 
Expenditure 𝑥𝑥4 

+ 
 

Total grain output 𝑥𝑥5 +  

Profitability  

Net grain importation 
𝑥𝑥6 +  

Grain price 𝑥𝑥7 +  
Daily Food Supply 𝑥𝑥8 =  

Sustainable Total fertilizer used 𝑥𝑥9 −  
Air pollution index 𝑥𝑥10 −  
Forest area 𝑥𝑥11 +  
 Per capita share of 
grain 𝑥𝑥12 

=  

Equity Average supply of 
protein of animal origin 
𝑥𝑥13 

= 
 

Proportion of 
agricultural expenditure 
𝑥𝑥14 

− 
 

Prevalence of 
undernourishment 𝑥𝑥15 

−  

In the type column of the table, "+" indicates that the 
indicator is a positive indicator, "-" indicates that the 
indicator is a negative indicator, and "=" indicates that the 
indicator is a middle indicator. 
The positive index indicates that the larger the index value 
is, the better; the negative index indicates that the smaller 
the index value is, the better; the middle index indicates 
that the index value is closer to an interval, the better. 
Weight determination 
Index weight refers to the importance relationship of each 
index under the same target constraint. In multi - index 
comprehensive evaluation, weight plays a decisive role. In 
this study, EWM[5] was adopted to give weight to food 
security evaluation indexes. The main steps are as follows: 
Normalization:Due to the difference in dimension, order 
of magnitude and positive and negative orientation of each 
index, it is necessary to standardize the initial data. For 
plus or minus 2: 

http://dict.youdao.com/w/eng/government_agricultural_expenditure/#keyfrom=dict.phrase.wordgroup
http://dict.youdao.com/w/eng/government_agricultural_expenditure/#keyfrom=dict.phrase.wordgroup
http://dict.youdao.com/w/eng/government_agricultural_expenditure/#keyfrom=dict.phrase.wordgroup


International Journal of Computational and Engineering Vol.6 No.2 2021  289 

ACADEMIC PUBLISHING HOUSE 

�
𝑥𝑥𝑖𝑖𝑖𝑖′ =

𝑥𝑥𝑖𝑖𝑖𝑖−𝑚𝑚𝑖𝑖𝑛𝑛�𝑥𝑥𝑖𝑖𝑖𝑖,⋯𝑥𝑥𝑛𝑛𝑖𝑖�

𝑚𝑚𝑚𝑚𝑥𝑥�𝑥𝑥1𝑖𝑖,⋯,𝑥𝑥𝑛𝑛𝑖𝑖�−𝑚𝑚𝑖𝑖𝑛𝑛�𝑥𝑥𝑖𝑖𝑖𝑖,⋯𝑥𝑥𝑛𝑛𝑖𝑖�

𝑥𝑥𝑖𝑖𝑖𝑖′ =
𝑚𝑚𝑚𝑚𝑥𝑥�𝑥𝑥𝑖𝑖𝑖𝑖,⋯𝑥𝑥𝑛𝑛𝑖𝑖�−𝑥𝑥𝑖𝑖𝑖𝑖

𝑚𝑚𝑚𝑚𝑥𝑥�𝑥𝑥1𝑖𝑖,⋯,𝑥𝑥𝑛𝑛𝑖𝑖�−𝑚𝑚𝑖𝑖𝑛𝑛�𝑥𝑥𝑖𝑖𝑖𝑖,⋯𝑥𝑥𝑛𝑛𝑖𝑖�

  (1) 

Then we will konw: 
𝐾𝐾𝑖𝑖𝑖𝑖 =

𝑥𝑥𝑖𝑖𝑖𝑖
∑ 𝑥𝑥𝑖𝑖𝑖𝑖
𝑛𝑛
𝑖𝑖=1

, 𝑝𝑝 = 1,⋯𝑜𝑜, 𝑗𝑗 = 1,⋯𝑀𝑀  (2) 

 
Finally, the information entropy 𝑒𝑒𝑖𝑖of the evaluation index 
is obtained: 
 𝑒𝑒𝑖𝑖 = − 𝑙𝑙𝑜𝑜(𝑜𝑜)−1 ∑ 𝐾𝐾𝑖𝑖𝑖𝑖 𝑙𝑙𝑜𝑜( 𝐾𝐾𝑖𝑖𝑖𝑖)𝑛𝑛

𝑖𝑖=1  (3) 
According to the information entropy, the weight of each 
evaluation index in the first four aspects is further 
calculated: 
𝑥𝑥𝑖𝑖 = 𝑝𝑝𝑖𝑖/∑ 𝑝𝑝𝑖𝑖𝑚𝑚

𝑖𝑖=1   (4) 
After weighted by EWM, we can get four equations, 
which can respectively score and evaluate the efficiency, 
profitability, sustainable development ability and fairness 
of the food system. 

�

𝐸𝐸𝑝𝑝 = 𝜔𝜔1𝑥𝑥1 + 𝜔𝜔2𝑥𝑥2 + 𝜔𝜔3𝑥𝑥3 + 𝜔𝜔4𝑥𝑥4 + 𝜔𝜔5𝑥𝑥5
𝐾𝐾𝑝𝑝 = 𝜔𝜔6𝑥𝑥6 + 𝜔𝜔7𝑥𝑥7 + 𝜔𝜔8𝑥𝑥8

𝑆𝑆𝑝𝑝 = 𝜔𝜔9𝑥𝑥9 + 𝜔𝜔10𝑥𝑥10 + 𝜔𝜔11𝑥𝑥11
𝐸𝐸𝑞𝑞 = 𝜔𝜔12𝑥𝑥12 + 𝜔𝜔13𝑥𝑥13 + 𝜔𝜔14𝑥𝑥14 + 𝜔𝜔15𝑥𝑥15

  (5) 

Index fitting 
There is a certain relationship between the efficiency, 
sustainable development ability, profitability and fairness 
of each specific food system. When the efficiency system 
is improved from giving priority to profitability and 
efficiency to giving priority to efficiency and profitability, 
these four aspects will be affected. In order to quantify the 
impact, we carry out polynomial fitting to get the fitting 
equation between each index. 
Optimize the grain system 
In order to complete the optimization of the food system, 
this paper introduces the adjustment factor, and 
determines the adjustment factor according to the change 
rate of the data before and after the local promulgation of 
relevant policies and laws, and then obtains the influence 
on four aspects when changing the adjustment factor to 
complete the optimization of the food system. 
Regulatory factors 
Because the policy and culture of a country are similar, 
this paper thinks that a country has a food system. Because 
each country's current system, national conditions and 
culture are different, when two countries issue the same 
policy at the same time, the impact on the food system of 
the two countries must be different. To determine the 
regulatory factors of each food system. We choose the 
following five policies: Cultivated land policy𝛾𝛾1, Import 
and export policy𝛾𝛾2 , Grain price regulation𝛾𝛾3 , Poverty 
alleviation policy𝛾𝛾4, environmental policy𝛾𝛾5, Due to the 
difference of the food system mentioned above, we 
determine the value of the regulatory factor by the change 
rate of the value before and after the promulgation of the 
national policy{𝛾𝛾}. 
Each of these food systems {𝛾𝛾1, 𝛾𝛾2, 𝛾𝛾3, 𝛾𝛾4, 𝛾𝛾5} It may be 
the quantized value of the comprehensive impact of one 
or more of the above five policies.  
Change and fit 
Because the four aspects of the food system are 

interrelated, such as changing the cultivated land policy in 
the above policies, it is bound to have an impact on the 
environment, and then lead to changes in some indicators 
of the sustainability of the food system. Therefore, this 
paper optimizes the grain system by adjusting factors, and 
compares the scores of four aspects after optimization 
with those before optimization. Combined with the local 
policy to analyze the benefits and costs of food system 
optimization. 
3.PHILIPPINES 
In order to verify the applicability of the model, this paper 
applies the model to the Philippines. After processing the 
Philippine index data and giving the index weight by 
entropy weight method, we get the normalized scores of 
four aspects of the Philippine food system from 2000 to 
2020.

 
Figure 1 relative score of each index in Ph grain system 

 
Fig. 2 priority sequence of pH grain system 
After normalization, the sustainability data of the system 
showed a steady downward trend, and the profitability 
showed an upward trend with small fluctuation, because 
the government studied hybrid rice through a variety of 
ways, and the Ministry of agriculture encouraged farmers 
to grow hybrid rice. From 2000 to 2004, the score of the 
fairness of the grain system was low. Since 2002, the 
fairness showed an upward trend because of the 7.8 
earthquake in 2002, which caused a serious reduction in 
grain production. The national government actively 
carried out the post earthquake recovery work and 
achieved results; The efficiency has been at a low level, 
but since 2015, the efficiency has been significantly 
improved, because the country implemented the 
"agricultural curriculum sustainable development 
partnership program" (PPSA) in that year, which 
improved the production capacity, and the Ministry of 
agriculture actively studied new agricultural technologies, 
and used incentives to encourage farmers to use new 
technologies. Therefore, the efficiency of the food system 
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in the Philippines has improved significantly in recent 
years. 
It can be seen from the figure that the priority of the 
present Philippine food system is as follows:𝐸𝐸𝑝𝑝\𝑃𝑃𝑝𝑝\𝑆𝑆𝑝𝑝\
𝐸𝐸𝑞𝑞.The optimized order is:𝑃𝑃𝑝𝑝\𝐸𝐸𝑝𝑝\𝑆𝑆𝑝𝑝\𝐸𝐸𝑞𝑞. 

In order to more intuitively observe the changes before 
and after optimization, the efficiency of the system before 
and after optimization changes with sustainability and 
fairness, as shown in the figure below: 

 
Figure 3 PH sustainability before and after optimization 

 
Figure 4 before and after pH fairness optimization 

On the left of the dotted line in the figure above is the 
image of the changes of profitability and productivity of 
RP grain system before optimization with the changes of 
fairness (Figure 3) and Sustainability (Figure 4). On the 
right of the dotted line is the image of the changes of 
profitability and productivity of RP grain system after 
optimization with the changes of fairness (Figure 3) and 
Sustainability (Figure 4), Broken line is productivity. In 
the Philippines, when the fairness and sustainability of the 
food system are improved, the production efficiency and 
profitability fluctuate greatly. Specifically, when the 
fairness is improved, the production efficiency will 
fluctuate after a small increase, and the profitability will 
decline significantly. When the sustainability is improved, 
the production capacity and profitability are significantly 
reduced. 
4.CONCLUSION 
For some underdeveloped countries, their economic 
strength is relatively backward, and relevant policies need 
to be further improved. So in the Philippines, there is not 
much money to support the promulgation of policies to 
optimize the food system,  
Therefore, when adjusting the priority of the food system, 
it will have a greater impact on productivity and 
profitability. Our model evaluation focuses on the original 
data and data analysis. At the same time, we use EWM to 
get the weight of each index, and the result is objective 
and reliable. The grain system evaluation model analyzes 

the current situation of the grain system from multiple 
perspectives, introduces regulatory factors, simulates and 
forecasts the impact of different policies on all aspects of 
the grain system. This paper makes an objective 
evaluation of all aspects of the food system in the 
Philippines, and forecasts the situation after the priority of 
the food system changes. 
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Abstract: The fingerprint image occupies a large space and 
the image information is not suitable for computer 
analysis, which brings difficulties for the computer to 
realize the automatic fingerprint identification. Therefore, 
a method that can describe the fingerprint characteristics 
with a smaller number of bytes is needed. First, perform 
target detection and binarization processing on the 
captured fingerprint image, and extract the processed 
fingerprint pixel matrix, then use SVD singular value 
decomposition to find the singular value of the pixel 
matrix, and limit the maximum byte to 200 on the premise 
Next, select the first 48 singular values that can represent 
most of the features of the image to construct the 
fingerprint password. It is verified by examples that the 
constructed fingerprint password can represent 82.9% of 
the features of the image on average, and can represent 
90.8% of the features of the image at the highest. The 
accuracy is high. Therefore, SVD singular value 
decomposition can be considered to extract the singular 
value of the fingerprint pixel matrix to describe the 
fingerprint. feature. 
Key words: Applied Mathematics; Fingerprint 
Cryptography; Singular Value Decomposition; Pixel 
Matrix 
 
1. INTRODUCTION 
Fingerprints are important biological characteristics of 
people and have been widely used in access control, 
attendance, and electronic device unlocking. However, 
fingerprint images occupy a lot of space and pixel 
information is not suitable for computer analysis, which is 
not conducive to automatic identification by computers. 
Therefore, there is a need for a method to describe 
fingerprint characteristics and store them in the computer 
with the least number of bytes. 
In the field of fingerprint recognition, since Apple 
released the first push-type fingerprint recognition mobile 
phone Apple Iphone5s in 2013, fingerprint recognition has 
gradually become a standard feature in the mid-to-high-
end market, and the corresponding fingerprint algorithms 
and principles are constantly updated and developed. 
Beijing Forestry University In 2019, Professor Gao Bao 
instructed his students to publish a paper "Research on 
Fingerprint Recognition Algorithms" [1], which mentioned 
the use of Gabor filtering and other image processing 
methods, and then used the improved Poincare indexing 

method to extract singularities. Redundant singular points 
are effectively deleted, and the traditional extraction 
algorithm is improved. Professor Wang Botao of Beijing 
University of Posts and Telecommunications and others 
published a highly cited paper "Fingerprint Image 
Recognition Technology and Its Application"[2] 
introduced the definition and development of biometric 
technology, focusing on the most popular fingerprint 
recognition. The principle of technology and its 
application is a classic paper on fingerprint recognition 
principles in the early 21st century. 
In order to solve the problem of fingerprint image 
information occupying a large space and pixel information 
is not suitable for computer analysis, this article combines 
mathematical principles to give a representation method 
that does not exceed 200 bytes to describe the basic 
characteristics of fingerprints, and realizes the analysis of 
fingerprint pixel characteristic information. Compression 
provides a certain reference for my country's computer 
automatic identification technology. 
2.CONSTRUCT PIXEL MATRIX 
2.1 Image processing 
2.1.1 Analysis of fingerprint pressing depth and 
pressing position 

  
Figure 1 Comparison of the pressing depth of the same 
fingerprint 

  
Figure 2 Comparison of the position of the same 
fingerprint image 

The fingerprint pixels collected are all images after 
graying processing [3]. The graying degree of the image 
varies from 0 to 255. If the original image is used to 
describe the basic characteristics of the fingerprint, it may 
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be caused by different depths of individual pressing. The 
gray levels of pixels of the same fingerprint are 
inconsistent, causing the computer to be unable to analyze 
or match the pixel information of the same fingerprint. For 
example, in the situation shown in Figure 1, the same 
fingerprint may be inconsistent with the depth of pressing, 
resulting in inconsistent gray levels at the same location, 
which affects the computer's judgment. 
Considering the depth of the fingerprint for computer 
discrimination, the influence of the fingerprint pressing 
position on the computer discrimination should also be 
considered. For example, Figure 2 reflects that the same 
fingerprint may cause the pixel matrix of the entire picture 
to change due to the different pressing positions, causing 
the computer cannot recognize the same fingerprint. 
Therefore, when analyzing fingerprint passwords, the 
impact of fingerprint pressing depth and fingerprint 
pressing position on computer recognition should be 
considered at the same time, that is, the computer can also 
analyze or match fingerprint pixel information when the 
same fingerprint is pressed at different depths and 
positions. Therefore, this paper considers the application 
of target detection with binary processing [4] as the kernel 
function to process the image, and the application of the 
processed image to extract the characteristics of the 
fingerprint to solve the fingerprint password. 
2.1.2 Target detection on the fingerprint part of the 
image 
The whole target detection has 7 major processes. After 
target detection, the fingerprint can be located and the 
image can be binarized. The flowchart of target detection 
is shown in Figure 3. 

Grayscale Detection Gaussian filter 
denoising

Extract image 
gradient

Find the fingerprint 
area and draw the 

outline
Detail portrayal

Image 
morphology

Image denoising 
and binarization 

processing

Find the 
fingerprint area 

and draw the 
outline

Final target image

Target Detection

 
Figure 3 Flow chart of target detection 
2.2 Extract pixel matrix 
Since the image is a grayed out image, at this time R=G=B, 
so one of the color components can represent the entire 
pixel. Import the image after target detection and binary 
processing into MATLAB, and use the built-in function in 
MATLAB to read the pixels at each position of the image 
to construct a pixel matrix. 
3.EXTRACT SINGULAR VALUES  
3.1 Mathematical Principles of Singular Value 
Decomposition 
Considering that the fingerprint password needs to be 
controlled within 200 bytes, the original pixel matrix 
obviously needs to be compressed, so consider using 
singular value decomposition [5] to find the singular value 
of the entire pixel matrix, by selecting the singularity that 
can represent most of the image characteristics Value to 
construct a fingerprint password. 
The transformed matrix in eigenvalue decomposition 
must be a square matrix, and the eigenvalues will have the 

influence of redundant pixels. Singular value 
decomposition is a decomposition method that can be 
applied to any matrix, and singular value decomposition 
can reduce redundancy. Furthermore, by preserving 80% 
to 90% of the energy of the matrix, important features can 
be obtained and noise can be removed. SVD can be 
regarded as extracting relevant features from noisy data, 
singular value decomposition can be used in feature 
selection algorithms [6] and has high accuracy, so this 
paper uses singular value decomposition to select 
fingerprint features [7]. 
Step1 Representation of singular value decomposition 
Make𝐴𝐴 ∈ 𝑅𝑅𝑚𝑚×𝑛𝑛 , Orthogonal matrix𝐼𝐼 ∈ 𝑅𝑅𝑚𝑚×𝑛𝑛  and 𝑉𝑉 ∈
𝑅𝑅𝑚𝑚×𝑛𝑛, make 

𝐴𝐴𝑚𝑚×𝑛𝑛 = 𝐼𝐼𝑚𝑚×𝑚𝑚∑𝑚𝑚×𝑛𝑛𝑉𝑉𝑛𝑛×𝑛𝑛
𝑇𝑇  

Among them, U\V are all orthogonal matrices, ∑is the 
singular value matrix, it can be expressed as: 

∑ = �∑𝑐𝑐 0
0 0� 

And ∑𝑐𝑐 = 𝑝𝑝𝑝𝑝𝑙𝑙𝑔𝑔(𝜎𝜎1,𝜎𝜎2, … ,𝜎𝜎𝑐𝑐), the diagonal elements are 
arranged in descending order, namely: 

𝜎𝜎1 ≥ 𝜎𝜎2 ≥ ⋯ ≥ 𝜎𝜎𝑛𝑛 ≥ 0, 𝑝𝑝 = 𝑝𝑝𝑙𝑙𝑜𝑜𝑘𝑘(𝐴𝐴) 
The size of the singular value matrix is the same as that of 
A, and its main diagonal elements are arranged from large 
to small, and the diagonal elements are singular values. 
Step2 The mathematical principle of singular value 
decomposition 
Due to: 

𝐴𝐴𝑇𝑇 = 𝑍𝑍𝑌𝑌𝑇𝑇𝑋𝑋𝑇𝑇 
Therefore: 

𝐴𝐴𝐴𝐴𝑇𝑇 = 𝑋𝑋𝑌𝑌𝑍𝑍𝑇𝑇𝑍𝑍𝑌𝑌𝑇𝑇𝑋𝑋𝑇𝑇 = 𝑋𝑋𝑌𝑌𝑌𝑌𝑇𝑇𝑋𝑋𝑇𝑇 
Similar to diagonalization of𝐴𝐴𝐴𝐴𝑇𝑇 , then 

𝐴𝐴𝐴𝐴𝑇𝑇 = 𝐼𝐼𝛬𝛬1𝐼𝐼𝑇𝑇 
The comparison shows:              

𝑋𝑋 = 𝐼𝐼,𝑌𝑌𝑌𝑌𝑇𝑇 = 𝛬𝛬1 
In the same way, we diagonalize𝐴𝐴𝐴𝐴𝑇𝑇 similarly to get 
𝐴𝐴𝐴𝐴𝑇𝑇 = 𝑉𝑉𝛬𝛬1𝑉𝑉𝑇𝑇, then 

𝑍𝑍𝑌𝑌𝑇𝑇𝑋𝑋𝑇𝑇𝑋𝑋𝑌𝑌𝑍𝑍𝑇𝑇 = 𝑉𝑉𝛬𝛬2𝑉𝑉𝑇𝑇 
The comparison shows: 

𝑍𝑍𝑇𝑇 = 𝑉𝑉𝑇𝑇 ,𝑌𝑌𝑇𝑇𝑌𝑌 = 𝛬𝛬2 
Next, by discussing the relative size of m and n, and 
setting up the general form of  Y (the main diagonals are 
all represented by unknown numbers), Then use 𝑌𝑌𝑌𝑌𝑇𝑇 =
𝛬𝛬1and  𝑌𝑌𝑇𝑇𝑌𝑌 = 𝛬𝛬2to find the size of the unknown number, 
and you can find that the size of these position numbers is 
exactly the square root of the eigenvalue of 𝐴𝐴𝐴𝐴𝑇𝑇, that is∑. 
Which is 𝐴𝐴𝑚𝑚×𝑛𝑛 = 𝐼𝐼𝑚𝑚×𝑚𝑚∑𝑚𝑚×𝑛𝑛𝑉𝑉𝑛𝑛×𝑛𝑛

𝑇𝑇 , the certificate is 
complete. 
3.2 Solve for matrix singular values 
Step1 Solve the U matrix 
First calculate𝐴𝐴𝐴𝐴𝑇𝑇 , It is a symmetric matrix of order m, 
then 𝐴𝐴𝐴𝐴𝑇𝑇 can be diagonalized similarly, Here, the 
eigenvalues are arranged in descending order, which can 
be obtained by Schmidt orthogonalization: 𝐴𝐴𝐴𝐴𝑇𝑇 =
𝐼𝐼𝛬𝛬1𝐼𝐼𝑇𝑇, Where U is an orthogonal matrix, and U is also 
called A's left singular vector matrix. 
Step2 Solve the V matrix 
Calculate first 𝐴𝐴𝑇𝑇𝐴𝐴, It is a symmetric matrix of order n, 
then 𝐴𝐴𝑇𝑇𝐴𝐴the similarity can be diagonalized, where the 
eigenvalues are arranged in descending order and can be 
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obtained by Schmidt orthogonalization: 𝐴𝐴𝑇𝑇𝐴𝐴 = 𝑉𝑉𝛬𝛬2𝑉𝑉𝑇𝑇 , 
Where V is an orthogonal matrix, and V is also called A's 
right singular vector matrix. 
Step3 Solve for singular value matrix 
Because the non-zero eigenvalues of𝐴𝐴𝐴𝐴𝑇𝑇and𝐴𝐴𝑇𝑇𝐴𝐴are the 
same, take the non-zero eigenvalues and extract the square 
to get the singular values. First write an empty singular 
value matrix∑with the same size as A, and then fill these 
singular values on the main diagonal of ∑from large to 
small, and add 0 to other positions. The singular value 
matrix is expressed as follows: 

∑ = �

𝜎𝜎1 0 ⋯ 0
0 𝜎𝜎2 ⋯ 0
⋮ ⋮ ⋮
0 ⋯ 0 𝜎𝜎𝑐𝑐

� 

3.3 Fingerprint password representation 
Within the limit of 200 bytes, this article uses as many 
singular values as possible to represent fingerprint 
passwords to ensure that singular values can represent the 
characteristics of the entire matrix to the greatest extent. 
Through analysis, it is found that up to the first 48 
singularities of the pixel matrix can be obtained. The value 
represents the fingerprint password. Taking the fingerprint 
sample as an example, the comparison picture after 
extracting the first 48 singular values is shown in Figure 
4. The left side is the original image, and the right side is 
the image after extracting the singular values. 

  
Figure 4 Image comparison before and after extracting 
48 singular values 

After extracting 48 singular values, the image has a feature 
ratio of 90.8% of the original image. It can also be seen 
from the above figure that the image after extracting the 
first 48 singular values can represent the original image to 
a certain extent. 
4. CASE ANALYSIS 
This paper selects a set of fingerprint images (16 photos) 
as the research object, compares and extracts the image 
information after extracting the set of fingerprint images 
according to the SVD algorithm, and embodies the 
information in a fingerprint password based on 
mathematical principles, and requires code words The 
section is within 200 bytes, and the original fingerprint 
image part is as follows: 
Figures (a) and (b) are images of different fingerprint 
types with different pressing forces. Figures (e) and (f) are 
images caused by different pressing positions and 
repeated pressing. Therefore, they are different from other 
ordinary fingerprint images. The image has the following 
characteristics: 
The pressing force of different images is different, 
resulting in a large difference in the color of the original 

fingerprint image selected, which makes it difficult to 
extract and process the information in the later stage. 
There are images with a lot of fingerprint information lost 
because the pressed position is not in the center. 

  
(a) (b) 

  
(c) (d) 
Figure 5 Comparison of original images 

There are cases of repeated compressions in which 
compressions are performed again due to incorrect 
compressions. 
The fingerprint identification process requires very high 
accuracy and extremely high coding robustness. It is 
necessary to overcome extreme situations and maintain 
accurate identification under its conditions. 
This paper improves the original selected image and mines 
its image data information to improve the processing of 
the image under different extreme conditions, focusing on 
the degree of fingerprint color caused by the pressing 
force, the pressing position, and the number of pressings. 
Utilizing the target detection algorithm to uniformly 
standardize the image data, it is convenient for the 
subsequent example application of the SVD singular value 
algorithm. 
Image preprocessing process: 
Import the standard processed information into MATLAB 
for singular value processing. According to the restricted 
constraints, encode each image within 200 bytes. Use this 
as the constraint to perform iterative analysis. Finally, the 
first 48 singular value structures can be extracted The 
fingerprint password can be obtained, and most of the 
characteristics of the fingerprint image can be obtained, 
see the following table 1: 
The image features represented by the singular values 
selected in this paper can represent 82.9% of the features 
of the image group on average, and can represent 90.8% 
of the features at the highest.  
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Figure 6 Data preprocessing target detection flow chart 
Table 1 Partial passwords of the first 8 fingerprint images 
Singular value number Fingerprint1 Fingerprint2 Fingerprint3 Fingerprint4 Fingerprint5 Fingerprint6 Fingerprint7 Fingerprint8 
1 49182 51938 80581 61042 59753 60177 65224 62238 
2 5628 7957 4605 5833 9672 10770 14429 10492 
3 4521 5378 3921 4481 7497 9601 8625 8021 
4 4070 4589 3743 4417 6973 7442 5770 5479 
5 3986 4352 3422 4203 5788 5735 4933 4510 
6 3500 4227 3303 3240 5625 5591 4331 4185 
7 3420 4078 3220 3120 5374 5557 4108 4039 
... ... ... ... ... ... ... ... ... 
48 439 1120 959 660 1370 1514 1037 1030 

5.CONCLUSION 
This paper preprocesses the image before extracting the 
singular value of the pixel matrix, which effectively 
avoids the problem that the computer cannot recognize the 
same fingerprint due to the difference between the 
pressing position and the pressing depth, and ensures the 
accuracy of fingerprint recognition. In the feature 
extraction of the image, the singular value decomposition 
is cleverly used, and the singular value is used as the 
fingerprint password. While ensuring the accuracy, it 
solves the problem of large footprint of the fingerprint 
image, which is convenient for the computer to recognize 
and process. 
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Abstract: The year 2020 is the election year of the United 
States. As the only superpower in the world, the political 
stance and implementation of various policies of the ruling 
party of the United States will definitely affect global 
development. The election of different candidates in the 
United States election will have a non-negligible impact 
on China's economic development. GDP and per capita 
income were selected to represent China's economy by 
summarizing literature. GDP is more representative of 
China's economy judged by AHP. The grey forecasting 
model is used to predict the trend of China's economy in 
the next three years. It is concluded that China's economic 
development will show an overall upward trend no matter 
Trump or Biden is in office, but the economic 
development mode in some specific areas needs to be 
changed. 
Keywords: Economic impact; Analytic hierarchy process 
(APH); Grey prediction model 
 
1. INTRODUCTION 
As the only superpower in the world, the political stance 
of the ruling party and the implementation of various 
policies of the United States are bound to affect global 
development. The American election is held every four 
years, and 2020 happens to be the year of the American 
election. Trump, the current Republican candidate of the 
United States, and Biden, the Democratic candidate, have 
great differences in many fields, so the election of 
different candidates will have a great contrast.  
Trump and Biden have different political positions in 
finance and trade, economic and financial governance and 
other key development areas, such as novel coronavirus 
pneumonia epidemic prevention and control, taxation, 
employment, immigration and education. The election of 
different people will have an impact on China's economic 
development. Therefore, it is of great significance to study 
the impact of the election of different candidates on 
China's economic development and what measures should 
be taken to maintain its own high-quality economic 
development in the face of the impact.  
Collecting data on China's development in various fields 
since Trump took office in the past four years, since Biden 
has not yet taken office and Biden's remarks and political 
opinions are very similar to Obama's, we use the 
development data of various fields during Obama's 
administration, the ruling party of the same party, and 
predict its relevant data according to Biden's various 
campaign speeches. By consulting literature, China's 
economic development is reflected by GDP and per capita 
income, and four influencing factors are selected: 

unemployment rate, social security, personal consumption 
expenditure and interest rate. Using analytic hierarchy 
process and grey prediction model, this paper studies the 
indicators that can better represent China's economic 
development and predicts China's economic development 
under the leadership of Trump and Biden.  
Analytic Hierarchy Process (AHP) [2-4] is to analyze the 
problems to be solved by establishing a hierarchical model, 
which has three advantages: systematicness, practicability 
and conciseness. By constructing a comparative analysis 
matrix, the weights of each part are calculated respectively, 
and the final decision is made according to the weights. 
AHP has a wide range of applications, including economy 
and planning, project evaluation, enterprise management 
and production decision-making.  
Grey prediction is to predict the system containing both 
known information and uncertain information, and to 
predict the grey process that changes within a certain 
range and is related to time. Grey prediction generates and 
processes the original data to find the law of system 
changes, and generates a data sequence with strong 
regularity, and then establishes the corresponding 
differential equation model to predict the future 
development trend of things.  
2. APPLICATION OF THAT ANALYTIC 
HIERARCHY PROSS 
Using per capita income and GDP to reflect the impact on 
China's economic development, Unemployment rate, 
social security, personal consumption expenditure and 
interest rate are used to reflect the changes of per capita 
income and GDP respectively through weight calculation, 
and the analytic hierarchy process is used to select the 
indicators that can best reflect the impact on China's 
economic development from per capita income and GDP.  
2.1 ESTABLISH HIERARCHICAL STRUCTURE 
MODEL  

 
Figure 1: Hierarchical model  
The problem is divided into three layers, namely, target 
layer, criterion layer and scheme layer. The target layer is 
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China's economic development (O), the criterion layer is 
unemployment rate (C1), social security (C2), personal 
consumption expenditure (C3) and interest rate (C4), and 
the scheme layer is per capita income (P1) and gross 
domestic product (GDP) (P2). As shown in Figure 1. 
2.2 CONSTRUCTION OF JUDGMENT MATRIX  
The values of the elements of the judgment matrix will 
reflect the impact of unemployment rate, Social Security, 
personal consumption expenditure and interest rate on the 
economic development of the United States. Using the 
index of 1-9, the following judgment matrix is obtained by 
comparing the unemployment rate C1, social security C2, 
personal consumption expenditure C3 and interest rate C4 
of the four elements in the criterion layer by consulting 
literature and historical data, as shown in Table 1, and then 
the judgment result is quantified.  
Table 1: Judgment Matrix A 

O C1 C2 C3 C4 
C1 1 1/3 2 1/2 
C2 3 1 2 2 
C3 1/2 1/2 1 1/3 
C4 1/2 1/2 3 1 

Then, the per capita income and GDP are compared for 
unemployment rate, social security, personal consumption 
expenditure and interest rate respectively, and the 
following judgment matrix is obtained. 

𝐶𝐶1 − 𝑃𝑃 = � 1 3
1/3 1� ;𝐶𝐶2 − 𝑃𝑃 = �1 1/2

2 1 � ;𝐶𝐶3 − 𝑃𝑃 =

� 1 4
1/4 1� ;𝐶𝐶4 − 𝑃𝑃 = �1 1/3

3 1 � ;  

2.3 CALCULATE THE WEIGHT VECTOR AND 
CHECK THE CHECK THE CONSISTENCY  
(1) The weight of unemployment rate, social security, 
personal consumption expenditure and interest rate of the 
four elements in the criterion layer is calculated by using 
mathematical modeling software Matlab, as shown in 
Table 2.  
Table 2: Weight Table 

Weighted 
Arithmetic 

Mean 
Method(𝜔𝜔1) 

Geometric 
Mean 
Method(𝜔𝜔2) 

Eigenvalue 
Method(𝜔𝜔3) 

C1 0.1693 0.1678 0.1678 
C2 0.4155 0.4160 0.4197 
C3 0.1258 0.1201 0.1233 
C4 0.2895 0.2941 0.2892 

According to the formula A𝜔𝜔=𝜆𝜆𝜔𝜔, 𝜆𝜆1\𝜆𝜆2\𝜆𝜆3 are obtained 
respectively, and 𝜆𝜆𝑚𝑚𝑚𝑚𝑥𝑥  is obtained by comparing them. 
(2) Consistency check  
First, calculate the consistency index CI: 𝐶𝐶𝐼𝐼 = 𝜆𝜆𝑚𝑚𝑚𝑚𝑚𝑚−𝑛𝑛

𝑛𝑛−1
, 

where n=4 is the number of rows and columns of the 
matrix. 
Calculated: CI=0. 0550  
Secondly, by consulting the data, the corresponding 
average random consistency index RI (Table 3) is found:  
Table 3: Consistency indicator table 

n 1or
2 3 4 5 6 7 8 9 10 

R
I 0 0.5

2 
0.8
9 

1.1
2 

1.2
6 

1.3
6 

1.4
1 

1.4
6 

1.4
9 

When n=4, RI=0. 89  
Finally, calculate the consistency ratio CR: 𝐶𝐶𝑅𝑅 = 𝐶𝐶𝐶𝐶

𝑅𝑅𝐶𝐶
 

The calculation shows that CR=0. 0618 < 0.10, and the 
consistency of the judgment matrix is acceptable. 
Therefore, the consistency of the matrix passes the test, 
and the calculated weight can be used.  
2.4 CALCULATE SCORES BASED ON WEIGHTS 
AND COMPARE THEM 
Table 4: Weight Matrix 

China's Economic 
Development 

Heavy 
Indicator 

Per Capita 
Income GDP 

Unemployment 
Rate 0.1678 0.750 0.250 

Employment Rate 0.4197 0.333 0.667 
Personal 
Consumption 
expenditure 

0.1233 0.800 0.200 

Interest rate 0.2892 0.250 0.750 
(1) Per capita income:  
0.1678 × 0. 750 +0.4197 × 0. 333 +0.1233 × 0. 800 
+0.2892 × 0. 250=0. 43669  
(2) GDP:  
0.1678 × 0.250 +0.4197 × 0.667 +0.1233 × 0.200 +0.2892 
× 0.750 = 0.56331  
(3) After comparison:  
0.43669 < 0.56331  
Therefore, selecting GDP as an indicator to represent 
China's economic development will predict the next few 
years through China's GDP in recent years, and then more 
intuitively see the possible impact of current US President 
Republican Trump and Democratic candidate Biden on 
China's economic development. 
3.1 MODEL PRINCIPLE  
GM (1, 1) uses the original discrete non-negative data 
columns, generates a more regular new discrete data 
column that weakens randomness through one 
accumulation, and then establishes a differential equation 
model to obtain the solution at the discrete point. After 
accumulation and subtraction, the approximate estimation 
value of the original data is generated, thus predicting the 
subsequent development of the original data. [5-6] 
(1)Let 𝑥𝑥(0) = (𝑥𝑥(1),

(0)𝑥𝑥(2),
(0) … . , 𝑥𝑥(𝑛𝑛)

(0) )be the initial non-
negative data column, and accumulate it once to obtain a 
new data column 𝑥𝑥(1)(𝑥𝑥(0) 1−AGO sequence): 𝑥𝑥(1) =
(𝑥𝑥(1),

(1)𝑥𝑥(2),
(1) … . , 𝑥𝑥(𝑛𝑛)

(1)) 
Where 𝑥𝑥(𝑚𝑚)

(1) = � 𝑥𝑥(0)(𝑝𝑝)𝑚𝑚
𝑖𝑖=1 ,𝑀𝑀 = 1, 2, … ,𝑜𝑜 

(2)Let 𝑧𝑧(1)generate a sequence for the nearest mean value 
of the sequence𝑥𝑥(1), that is 𝑧𝑧(0) = (𝑧𝑧(1),

(1)𝑧𝑧(2),
(1) … . , 𝑧𝑧(𝑛𝑛)

(1)),  
Where 𝑧𝑧(1)(𝑀𝑀) = 𝛿𝛿𝑥𝑥(1)(𝑀𝑀) + [1 − 𝛿𝛿]𝑥𝑥(1)(𝑀𝑀) , m=2, 
3…n and 𝛿𝛿=0.5. 
(3)The equation𝑥𝑥(0)(𝑘𝑘) + 𝑙𝑙𝑧𝑧(1)(𝑘𝑘) is the basic form of 
GM (1, 1) model (k=2, 3, ... n),  
Where b represents the gray action amount and-a 
represents the development coefficient.  
(4) The matrix form is introduced below: 𝛥𝛥 =

(𝑙𝑙, 𝑏𝑏)𝑇𝑇 ,𝑌𝑌 =

⎣
⎢
⎢
⎡𝑥𝑥

(0)(2)
𝑥𝑥(0)(3)

⋮
𝑥𝑥(0)(𝑜𝑜)⎦

⎥
⎥
⎤

,𝐵𝐵 =

⎣
⎢
⎢
⎡−𝑍𝑍

(1)(2) 1
−𝑍𝑍(1)(3) 1

⋮ ⋮
−𝑍𝑍(1)(𝑜𝑜) 1⎦

⎥
⎥
⎤
 

Therefore, GM (1, 1) model 𝑥𝑥(0)(𝑘𝑘) + 𝑙𝑙𝑧𝑧(1)(𝑘𝑘)=ban be 
expressed as𝑌𝑌 = 𝐵𝐵𝛥𝛥. 
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The estimated values of parameters a and b obtained by 
the least square method are: 𝛥𝛥� = �𝑙𝑙�𝑏𝑏�� = (𝐵𝐵𝑇𝑇𝐵𝐵)−1𝐵𝐵𝑇𝑇𝑌𝑌 
3.2 DATA  
Through analytic hierarchy process, it is concluded that 

China's GDP can better reflect the changes of China's 
economy.  
Looking up the data, we can get relevant data on the 
development of related fields in China:  

Table 5: Data Sheet of Development in Related Fields 
Time Per Capita Income Unemployment Rate GDP Social Security Interest Rate Expenditure 
First quarter of 2013  4.1 129449.6 4221.57   
Second quarter of 2013  4.1 143518.6 3384.61  6257.2 
Third quarter of 2013 13556.5 4.04 152222.7 2968.27  9476.1 
Fourth quarter of 2013 18310.75 4.05 167772.3 3842.78  13220.42 
First quarter of 2014 55620.18 4.08 140759.8 4822.94  3754.99 
Second quarter of 2014 10024.97 4.08 156489.7 3802.48  6915.82 
Third quarter of 2014 14985.63 4.07 165484.7 3331.9  10402.36 
Fourth quarter of 2014 20167.12 4.09 180828.9 3956.08  14491.4 
First quarter of 2015 6086.93 4.05 151137.9 5402.98  4076.28 
Second quarter of 2015 10930.68 4.04 168549.7 5028.67  7546 
Third quarter of 2015 16367.1 4.05 176597.7 4209.13  11285.78 
Fourth quarter of 2015 21966.19 4.05 192572.9 4360.63  15712.41 
First quarter of 2016 6619.34 4.04 162410 6655.49  4453.55 
Second quarter of 2016 11886 4.05 181408.2 5339.96  8211 
Third quarter of 2016 17735.43 4.04 191010.7 4784.96  12247.06 
Fourth quarter of 2016 23821 4.02 211566.2 4767.59  17111 
First quarter of 2017 7184 3.97 181867.7 8182.91 2.7 4796 
Second quarter of 2017 12931.86 3.95 201950.3 6620.07 2.7 8834.12 
Third quarter of 2017 19341.77 3.95 212789.3 5143.27 2.7 13161.87 
Fourth quarter of 2017 25973.79 3.9 235428.7 4865.75 2.7 18322.15 
First quarter of 2018 7815 3.89 202035.7 9183.65 2.7 5162 
Second quarter of 2018 14063 3.83 223962.2 7298.53 2.7 9609 
Third quarter of 2018 21035 3.82 234474.3 5309.72 2.7 14281 
Fourth quarter of 2018 28228 3.8 258808.9 5292.17 2.7 19853 
First quarter of 2019 8493.21 3.67 218062.8 9903 2.7 5537.5 
Second quarter of 2019 15294.37 3.61 242573.8 7742 2.7 10330.45 
Third quarter of 2019 22882.05 3.61 252208.7 6252 2.7 15464.27 
Fourth quarter of 2019 30733 3.62 278019.7 5683 2.7 21559 
First quarter of 2020 8561 3.66 206504.3 9837 2.7 5082 
Second quarter of 2020 15666 3.84 250110.1 8115 2.7 9718 
Third quarter of 2020 23781 4.19 266172 7913 2.7 14923 

3.3 BIDEN FORECASTS AND ANALYZES CHINA’S 
GDP AFTER HIS ELECTION  
(1) Forecast and analyze China's GDP during Biden's 
administration: quasi-index law test.  
Index 1: The proportion of data with smoothness ratio less 
than 0.5 is 86.6667%  
Indicator 2: Excluding the first two periods, the proportion 
of data with a smoothness ratio of 0.5 is 100% . 
Therefore, the test of quasi-exponential law can pass. 
(2) The number of periods of the original data is greater 
than 4, and the data groups are divided into training group 
and experimental group.  
Training data:  
[129449.6, 143518.6, 152222.7, 167772.3, 140759.8, 
156489.7, 165484.7, 180828.9, 151137.9, 168549.7, 
176597.7, 192572.9, 162410]  
Test data:  
[181408.2, 191010.7, 211566.2]  
The sum of squares of errors predicted by traditional GM 
(1, 1) for the experimental group is 635470215.0385;  
The sum of squares of errors predicted by the new 
information GM (1, 1) for the experimental group is 
635622230.2256;  
The sum of squares of errors predicted by metabolism GM 
(1, 1) for the experimental group is 731031203.2913;  
The traditional GM (1, 1) model has the smallest sum of 

squares of errors, so it should be selected for prediction.  
The original data for GM (1, 1) prediction are:  
[129449.6, 143518.6, 152222.7, 167772.3, 140759.8, 
156489.7, 165484.7, 180828.9, 151137.9, 168549.7, 
176597.7, 192572.9, 162410, 181408.2, 191010.7, 
211566.2]  
(3) The development coefficient obtained by the least 
square method is 0.020993, and the gray action amount is 
141459.7132.  
Fitting results of original data:  
1: 129449.6; 2:145701.2884; 3:148792.3546; 4:15 
1948.998;  
5:155172.6098; 6:158464.6109; 7:16 1826.4521; 
8:165259.615;  
9:168765.6128; 10:17 2345.9907; 11:17 6002.3266; 
12:17 9736.2321;  
13:18 3549.3526; 14:18 7443.3689; 15:19 1419.9971; 
16:195480.9898;  
The results obtained in the following three periods are 
predicted:  
17:19 9628. 1368  
18:20 3863.2659  
19:20 8188.2437 
The average relative residual is 0.053738, and the results 
of residual test show that the model fits the original data 
very well. As shown in Figure 2.  
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The average grade ratio deviation is 0.092502, and the 
results of grade ratio deviation test show that the model 
fits the original data very well. As shown in Figure 2.  

 
Figure 2: Relative Residual and Stage Ratio Deviation 
Figure one 
From the forecast results (Figure 3), it can be seen that 
China's GDP will show an upward trend in the next three 
years during Biden's administration, which means that 
China's economy is on the rise.  

 
Figure 3: Comparison of original, fitted and predicted data 
Figure one 
3.4 FROECAST CHINA’S GDP DURING TRUMP’S 
ADMINISTRATION  
(1) Fitting results of original data:  
 1: 181867.7; 2:212036.6621; 3:215286.8046; 
4:218586.7661;  
5:221937.3101; 6:225339.2119; 7:228793. 2588; 
8:232300.25;  
9:235860.9971; 10:239476.3241; 11:243147.0677; 
12:246874.0771;  
13:250658.2149; 14:254500. 3568; 15:258401.3919; 
The results obtained in the last three periods are predicted:  
16:262362.2228  
17:264629.377  
18:267440. 7114  
The average relative residual is 0.06196, and the results of 
residual test show that the model fits the original data very 
well. As shown in Figure 4.  
The average grade ratio deviation is 0.1108, and the 
results of grade ratio deviation test show that the fitting 
degree of the model to the original data meets the general 
requirements. As shown in Figure 4.  

 
Figure 4: Relative Residual and Stage Ratio Deviation 
Figure two  
From the above forecast (Figure 5), it can be seen that 
China's economy is still on the rise during Trump's 
administration. 

 
Figure 5: Comparison of raw, fitted and predicted data 
Figure two  
To sum up, whether Trump or Biden is in power, China's 
economic development is on the rise. 
4. CONCLUSION 
The US presidential election is just around the corner. 
Because the political positions and policy agendas of 
Republican candidate Trump and Democratic candidate 
Biden in economy, trade, taxation, immigration, novel 
coronavirus pneumonia epidemic prevention and control, 
education, etc. are quite different, the election of different 
candidates is bound to have an impact on the global 
economy. Inevitably, China will also be greatly affected. 
Facing different election results, it is very important for 
China to take measures in the economic field to maintain 
its high-quality economic development. China is a big 
country. Its economic development does not depend on 
other countries. It is independent and self-reliant. Nothing 
can stop China from realizing the great rejuvenation of the 
Chinese nation. It is predicted that, on the whole, China's 
economic development will show an upward trend 
regardless of whether the US president is Trump or Biden. 
It is predicted that if Biden is elected, China and the 
United States can cooperate in epidemic prevention and 
control to promote their respective economic development 
and achieve a win-win situation. It is predicted that if 
Trump is re-elected, China should make full and long-
term preparations for Trump's anti-globalization and anti-
free trade bilateral policies, In terms of reserves and 
investment in the United States, managers of official 
overseas assets such as China Administration of Foreign 
Exchange and China Investment Corporation should be 
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careful about the US economic recession and the bursting 
of the stock market bubble, and suggest transferring major 
assets to low-risk and high-liquidity assets. 
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Abstract: Small and medium-sized micro enterprises are 
an important pillar of China's national economic 
development, and financing difficulty is an urgent 
problem to be solved for a long time. The development of 
credit business of small and medium-sized micro 
enterprises has become the top priority to break through 
the bottleneck and restrictions. In order to formulate the 
bank's credit strategy when the annual total amount of 
credit is fixed, we first use the scatter diagram analysis to 
get that there is a strong correlation between the annual 
loan interest rate and the customer churn rate under three 
credit ratings. By calculating Pearson correlation 
coefficient, we get the annual interest rates of enterprises 
under different ratings, which are 0.1336, 0.0517 and 
0.0512 respectively. Secondly, the multi-objective 
programming model is established, the inequality 
constraints are constructed, the linear programming is 
solved by Monte Carlo method, and the loan amount of 
enterprises under different annual interest rates is 
calculated. Finally, based on the 123 loan lines obtained 
and combined with the data of the top 40 loan lines 
obtained, the grey relational degree was used to analyze 
and calculate the qualitative expression 
y=0.97471x1+0.92835x2 of the loan line, the 
comprehensive strength of the enterprise and the 
probability of default of the enterprise, namely the credit 
strategy. 
Keywords: Multiobjective programming; The Monte 
Carlo method; Grey correlation; analysis 
 
1.THE BACKGROUND OF THE PROBLEM 
Small, medium and micro enterprises are the endogenous 
driving force for the development of market economy and 
scientific and technological innovation at present, but the 
problems of limited financing channels and lack of credit 
support have become an important factor restricting their 
development and transformation. As downward pressure 
on the economy mounts and the world economic and trade 
situation changes dramatically, it has made financing 
difficult and expensive for micro, small and medium-sized 
enterprises even more difficult. In reality, bank loan is the 
main financing channel of small, medium and micro 
enterprises. It mainly evaluates the credit risk of small, 
medium and micro enterprises based on their strength and 
reputation, and then selectively makes loans based on 
credit risk and other factors, and decides credit strategies 
such as loan amount, interest rate and term. How to deal 
with the credit decision-making problem of small, 
medium and micro enterprises, to a large extent, has 
become an urgent practical problem facing banks at 

present.According to the background of the above topic, 
through the analysis of relevant data, a mathematical 
model is established to study the problem of credit 
strategy for small, medium and micro enterprises: to 
develop the bank's credit strategy when the annual total 
credit is fixed. 
2.PROBLEM ANALYSIS 
First of all, a strong correlation between the loan annual 
interest rate and customer churn rate under credit rating is 
obtained through the scatter plot, and then Pearson 
correlation coefficient is determined to obtain the annual 
interest rate under different ratings. Then, through the 
establishment of multi-objective programming model, the 
Monte Carlo method and Linprog function are combined 
to solve the constraint equation, so as to get the loan 
amount of the bank to the lending enterprise. Due to the 
small number of samples and the economic background of 
the problem, based on the obtained loan amount, the grey 
relational qualitative analysis is conducted on the factors 
that mainly affect it: the comprehensive strength of the 
enterprise and the probability of default of the enterprise. 
By establishing the qualitative expression of the loan 
amount, the comprehensive strength of the enterprise and 
the probability of default of the enterprise, the credit 
strategy is obtained. 
3. ESTABLISHMENT AND SOLUTION OF THE 
MODEL 
Due to the different credit ratings of different enterprises, 
in order to develop a bank's credit strategy when the total 
annual credit is fixed, it is necessary to determine the 
annual interest rate of enterprises with different credit 
ratings, and then determine the loan amount for effective 
analysis. 
3.1 The use of Pearson correlation coefficient 
3.1.1 Determine the relationships between variables 

 
Fig.1 Relationship between annual interest rate and 
customer churn rate 
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Correlation refers to the objective and uncertain 
interdependence between various phenomena. Combined 
with loan annual interest rate and customer churn rate 
under credit rating, the correlation between annual interest 
rate and customer churn rate is analyzed in combination 
with the scatter chart: 
As can be seen from Figure 1, the scatter plot intuitively 
reflects the relationship between annual interest rate and 
customer churn rate under different credit ratings, and the 
two show a strong linear relationship. In order to analyze 
the specific results of the correlation, the correlation 
coefficient should be used to determine the degree of 
correlation among the variables. 
3.1.2 Determine Pearson correlation coefficient 
Correlation coefficient is usually used to illustrate the 
degree of correlation between two kinds of data in 
statistics[1]. Pearson correlation coefficient has the 
function of measuring the linear correlation between the 
two variables X and Y, and its value range is[−1, 1] . 
Pearson correlation coefficient r is calculated by the 
following formula[2]: 

𝑝𝑝 = ∑ (𝑋𝑋𝑖𝑖−�̄�𝑋)(𝑌𝑌𝑖𝑖−�̄�𝑌)𝑛𝑛
𝑖𝑖=1

�∑ (𝑋𝑋𝑖𝑖−�̄�𝑋)2𝑛𝑛
𝑖𝑖=1 �∑ (𝑌𝑌𝑖𝑖−�̄�𝑌)2𝑛𝑛

𝑖𝑖=1

      (1) 

In the formula, the greater the absolute value of r, the 
greater the correlation between variable X and variable 
Y;The smaller the absolute value of r, the smaller the 
correlation between the variable X and the variable Y. The 
evaluation criteria for Pearson correlation coefficient are 
shown in the table below: 
Table 1 Pearson correlation coefficient judgment criteria 

Relative value (Absolute 
value) Determine the results 

1.0 Complete related 
0.7-1.0 Strong correlation 
0.4-0.7 Weak correlation 
0.0-0.4 Not related to 

By using Matlab software, Pearson correlation coefficient 
diagram of annual interest rate and customer churn rate is 
obtained when credit rating is A, B and C. 

 
Fig. 2 Relationship between annual interest rate and 
customer churn rate 
As can be seen from the chart, when credit rating is A, B 
and C, the correlation coefficients between annual loan 
interest rate and customer churn rate are 0.9545, 0.96206 
and 0.96712 respectively, all of which have strong 
positive correlation.That is, a slight change in the annual 
interest rate will lead to a huge change in the customer 
churn rate, and the higher the annual interest rate, the 
higher the customer churn rate.Among the three credit 
ratings, C has A greater correlation between them, while 

A has A smaller correlation between them. 
Specific Pearson correlation coefficients under different 
credit ratings are shown in the following table: 
 Loan annual 

interest rate A B C 

Loan annual 
interest rate 1.00000 0.95450 0.96206 0.96712 

A 0.95450 1.00000 0.99816 0.99744 
B 0.96206 0.99816 1.00000 0.99869 
C 0.96712 0.99744 0.99869 1.00000 
Fig. 3 Pearson correlation coefficient 
3.1.3 Determine the annual interest rate corresponding to 
each credit rating 
Based on the obtained correlation coefficient, when the 
absolute value of the correlation coefficient is larger, the 
increase of the annual interest rate will lead to a rapid 
increase in customer churn rate.Therefore, in order to meet 
the bank's requirements of maximizing profits and 
minimizing customer loss, the average annual interest rate 
�̄�𝑤 is taken as the benchmark to obtain the annual interest 
rate under different ratings. 
Set the annual interest rate of loan B1, B2 and B3 with 
credit rating of A, B and C 

𝑏𝑏𝑖𝑖 = �̄�𝑤 − �̄�𝑤(𝑏𝑏𝑖𝑖 − 0.5)   𝑝𝑝 = 1, 2, 3    (2) 
Thus, the annual interest rate corresponding to each credit 
rating is obtained:b1=0.1336\b2=0.0517\b3=0.0512. 
3.2 Establish a multi-objective programming model 
By establishing a multi-objective programming model, the 
loan amount of different enterprises can be obtained.The 
multiobjective programming problem is to find the 
optimal compromise solution set by considering each 
objective comprehensively in the constrained region[3], 

and is to study the optimization problem of more than one 
objective function in a given domain. 
3.2.1 Selection of decision variables 
Set the following decision variables: 
I.The amount of money a bank can lend to a certain 
business 𝑥𝑥1, 𝑥𝑥2, … , 𝑥𝑥𝑛𝑛 , (N is the number of lending 
enterprises, the same as below); 
II.The annual interest rate a bank gives to a business 
𝑦𝑦1,𝑦𝑦2, … ,𝑦𝑦𝑛𝑛; 
III.Credit rating𝑧𝑧𝑖𝑖 
Credit rating is assessed manually, and banks do not lend 
to enterprises with a credit rating of D in principle. 
Therefore: 

𝑥𝑥𝑖𝑖 = �0         𝑧𝑧𝑖𝑖 = 𝐷𝐷 
𝑥𝑥𝑖𝑖        𝑧𝑧𝑖𝑖 ≠ 𝐷𝐷           

𝑦𝑦𝑖𝑖 = �0         𝑧𝑧𝑖𝑖 = 𝐷𝐷 
𝑦𝑦𝑖𝑖         𝑧𝑧𝑖𝑖 ≠ 𝐷𝐷           

IV.The probability of default of each firm𝑙𝑙𝑖𝑖 
Default probability is defined as the probability of 
invalidation of invoices caused by the enterprise's default 
for some reason, and its expression is as follows: Default 
probability is invalid invoice and than divided by the valid 
invoice and cancel the invoice. 
3.2.2 Establishment of multi-objective programming 
function 
If the total credit of the bank is 100 million yuan in a given 
year, then 
Target function: 

min∑ 𝑥𝑥𝑖𝑖𝑙𝑙𝑖𝑖𝑛𝑛
𝑖𝑖=1           (3) 
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𝑀𝑀𝑙𝑙𝑥𝑥 ∑ (1 + 𝑦𝑦𝑖𝑖)𝑥𝑥𝑖𝑖𝑛𝑛
𝑖𝑖=1        (4) 

Constraint conditions: 

𝑙𝑙. 𝐴𝐴.  �𝑥𝑥1 + 𝑥𝑥2 + ⋯𝑥𝑥𝑛𝑛 ≤ 108

105 ≤ 𝑥𝑥𝑖𝑖 ≤ 106
   (5) 

(𝑦𝑦𝑖𝑖 , 𝑥𝑥𝑖𝑖) = �(0, 0)           𝑧𝑧𝑖𝑖 = 𝐷𝐷 
(𝑦𝑦𝑖𝑖 , 𝑥𝑥𝑖𝑖)        𝑧𝑧𝑖𝑖 ≠ 𝐷𝐷  (6) 

Using linear weighted sum method, according to the 
importance degree of different indexes, respectively 
multiply a group of weight coefficients, and add them as 
the objective function.Thus, the multi-objective can be 
transformed into a single objective, and then the specific 
solution can be obtained. 
① Forward processing, Equation (4) can be obtained 

𝑀𝑀𝑙𝑙𝑥𝑥 (108 − ∑ 𝑥𝑥𝑖𝑖𝑛𝑛
𝑖𝑖=1 𝑙𝑙𝑖𝑖)      (7) 

② Without dimensional treatment, we get 

𝑀𝑀𝑙𝑙𝑥𝑥 (108−∑ 𝑥𝑥𝑖𝑖𝑚𝑚𝑖𝑖)
𝑛𝑛
𝑖𝑖=1

108
       (8) 

𝑀𝑀𝑙𝑙𝑥𝑥 ∑ (1+𝑦𝑦𝑖𝑖)𝑥𝑥𝑖𝑖
𝑛𝑛
𝑖𝑖=1
3×106

         (9) 
③ Weighting 
According to expert identification and relevant literature 
collection, credit risk is given a weight of 0.6 and set 
as𝜔𝜔1;The annual interest rate is given the weight of 0.4, 
and is set as 𝜔𝜔2, and 𝜔𝜔1 + 𝜔𝜔2 = 1.Get 
𝑀𝑀𝑙𝑙𝑥𝑥 �𝜔𝜔1 ⋅ 𝑀𝑀𝑙𝑙𝑥𝑥

�108−∑ 𝑥𝑥𝑖𝑖𝑚𝑚𝑖𝑖
𝑛𝑛
𝑖𝑖=1 �

108
+ 𝜔𝜔2 ⋅ 𝑀𝑀𝑙𝑙𝑥𝑥

∑ (1+𝑦𝑦𝑖𝑖)𝑥𝑥𝑖𝑖
𝑛𝑛
𝑖𝑖=1
3×106

� 
(10) 

Finally, to solve the bank to determine the loan amount of 
the enterprise 𝑥𝑥1, 𝑥𝑥2, … , 𝑥𝑥𝑛𝑛. 
3.3 Problem solving 
3.3.1 Use of the Monte Carlo method 
Monte Carlo method is a kind of numerical calculation 
method based on probability and statistics theory, which 
uses random numbers to solve important problems. This 
method constructs a probabilistic model from which we 
can sample and obtain statistical values to deduce 
unknown characteristic quantities, that is, to determine 
random variables, as approximate solutions to the required 
problems[4]. 
In order to solve the multi-programming under the loan 
amount 𝑥𝑥1, 𝑥𝑥2, … , 𝑥𝑥𝑛𝑛 , The Monte Carlo method and 
Linprog function were combined to compare the results 
obtained by the two methods, and the optimal method was 
selected. 
3.3.2 The use of grey relational degree analysis 
Grey relational analysis is a comparative analysis method 
to quantify the development situation. Based on the grey 
theory, it analyzes the similarity or dissimilarity degree of 
the development trend of system factors.Correlation 
coefficient is usually used to indicate the degree of 
correlation between factors[5], the closer the development 
and change situation is, the greater the correlation degree 
is. The general formula of correlation coefficient is as 
follows: 

𝜉𝜉𝑐𝑐𝑖𝑖 = 𝛥𝛥(𝑚𝑚𝑖𝑖𝑛𝑛)+𝜌𝜌𝛥𝛥(𝑚𝑚𝑚𝑚𝑥𝑥)
𝛥𝛥𝑜𝑜𝑖𝑖(𝑘𝑘)+𝜌𝜌𝛥𝛥(𝑚𝑚𝑚𝑚𝑥𝑥)

    (11) 
Where, 𝜉𝜉is the correlation coefficient;𝜌𝜌is the resolution 
coefficient, Usually takes the value of 0.5;𝛥𝛥𝑐𝑐𝑖𝑖(𝑘𝑘) is the 
absolute difference between a comparison sequence and a 
point on the curve of a reference sequence. To develop 
credit strategy based on the 123 loan lines obtained, it is 

necessary to find out the main factors affecting the loan 
line: the comprehensive strength of the enterprise, the 
probability of default of the enterprise, and conduct grey 
correlation analysis with the loan line.Definition of 
enterprise comprehensive strength: total average value of 
output - total average value of input. 
Therefore, the loan amount is taken as the dependent 
variable, the comprehensive strength of the enterprise and 
the default probability of the enterprise are taken as the 
independent variables, which are set as X1 and X2 
respectively. Combined with the data of the top 40 loan 
lines, the correlation coefficients obtained by using gray 
correlation analysis and MATLAB calculation are as 
follows: 0.974714149164\0.928352593345623. 
Take the value to 5 decimal places to establish the 
qualitative expression of the loan amount, the 
comprehensive strength of the enterprise and the 
probability of default of the enterprise, namely the credit 
strategy: 

𝑦𝑦 = 0.97471𝑥𝑥1 + 0.92835𝑥𝑥2  (12) 
The mean square error (MSE) was used to test: 

𝑀𝑀𝑆𝑆𝐸𝐸 = ∑ (𝑦𝑦𝑖𝑖−𝑦𝑦�)2𝑛𝑛
𝑖𝑖=1

𝑛𝑛
< 0.05  (13) 

Its value is less than 0.05, indicating that the established 
equation has a good fitting effect. 
4.EVALUATION AND GENERALIZATION OF 
THE MODEL 
·Monte Carlo simulation method is simple and fast, which 
uses Monte Carlo and Lingprog functions to solve linear 
programming respectively and avoids local optimization 
problems. 
·In multi-objective optimization, the topological structure 
of objective function becomes complex due to the mutual 
restriction of decision variables among various objectives. 
·Pearson correlation coefficient is simple and convenient 
to calculate, and is widely used in data prediction, fault 
diagnosis, parameter estimation and other fields[6]. 
·The theory and method of multi-objective optimization is 
an important branch in the field of mathematical 
programming and optimization, and has a very wide range 
of applications in engineering management, aerospace, 
traffic safety and other fields [7]. 
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Abstract:With the development of science and technology, 
human society has entered the age of information and 
Internet, and the data center that provides support for it 
needs to consume a large amount of energy every year.It 
covers a large area and consumes a lot of water.From this 
came the undersea data center.Therefore, how to optimize 
the subsea data center to improve heat dissipation and save 
costs has attracted widespread attention.However, 
seawater is a highly corrosive medium, and it is important 
to consider which metal materials to use when considering 
the cost.Fuzzy comprehensive evaluation method is used 
to evaluate the physical and chemical properties of some 
metals, and appropriate raw materials are used to 
continuously improve the heat dissipation effect of 
submarine data centers, so as to better serve the society. 
Keywords: Haitian Data Center; Fuzzy comprehensive 
evaluation; Principal component analysis 
 
1.INTRODUCTION 
The analysis of the physical and chemical properties of 
various kinds of metal materials of evaluation in the 
process of the fuzzy concept, there are many sometimes 
some factors influenced by several other factors, if only a 
single simple factors from the aspects of the size of the 
data to jump to conclusions, are often subjective, consider 
a problem but also a comprehensive, also cannot 
accurately reflect problems.Therefore, by using the multi-
factor comprehensive evaluation method, various factors 
can be better considered comprehensively, so as to have a 
comprehensive, reasonable and objective evaluation on 

which metal materials are more suitable for use. 
2.FUZZY COMPREHENSIVE EVALUATION 
PRINCIPLE AND MODEL 
Fuzzy comprehensive evaluation is to evaluate things 
affected by multiple factors, so as to achieve a 
comprehensive, ideal and objective evaluation. 
2.1 DETERMINISTIC FACTOR SET 
Determine the factor set, and let there be   factors related 
to the thing being evaluated 
Write for  𝐼𝐼 = {𝛥𝛥1,𝛥𝛥2, . . . ,𝛥𝛥𝑛𝑛}(1); 
2.2 DETERMINISTIC INDEX SET 
Determine the index set, and suppose that there are   
possible comments 
Write for  𝑉𝑉 = {𝑣𝑣1, 𝑣𝑣2, . . . , 𝑣𝑣𝑚𝑚}(2); 
2.3 SINGLE FACTOR EVALUATION 
By single factor evaluation  𝑝𝑝𝑖𝑖 = {𝑝𝑝𝑖𝑖1, 𝑝𝑝𝑖𝑖2, . . . , 𝑝𝑝𝑖𝑖𝑚𝑚}(3) 
Construct the comprehensive evaluation matrix  

𝑅𝑅 = �
𝑝𝑝11 … 𝑝𝑝1𝑚𝑚
⋮ ⋱ ⋮
𝑝𝑝𝑛𝑛1 ⋯ 𝑝𝑝𝑛𝑛𝑚𝑚

� (4) 

2.4 CARRY OUT COMPREHENSIVE EVALUATION 
For the weight 𝐴𝐴 = (𝑙𝑙1, 𝑙𝑙2, . . . , 𝑙𝑙𝑛𝑛)(5)  , To calculate 
𝐵𝐵 = 𝐴𝐴 ∘ 𝑅𝑅(6) 
2.5 CONCLUSION 
The comprehensive evaluation is made according to the 
principle of maximum membership degree. 
3.PHYSICAL AND CHEMICAL PROPERTIES of 
MATERIALS 
3.1As Shown in Table 1 

Table 1:Physical and chemical properties of materials 
Material Tensile Strength Yield strength Density   Elasticity  Corrosion Cost 
Aluminium alloy 5052 38 31 0.097 10*10^6 0.4 0.65 
Aluminium alloy 7075 83 73 0.101 10.4*10^6 0.43 0.64 
copper 55 50 0.322 17*10^6 0.12 0.43 
Beryllium copper 200 170 0.298 18*10^6 0.13 0.44 
Red brass 64.5 49 0.316 17*10^6 0.11 0.42 
Prohibited naval brass 92.5 72 0.308 16*10^6 0.14 0.5 
The navy brass 88 66 0.304 15*10^6 0.123 0.53 
Aluminum bronze 80 47.5 0.281 18*10^6 0.2 0.41 
High silicon bronze 88 51 0.308 15*10^6 0.17 0.43 
The 90-10 cupronickel 60 57 0.323 18*10^6 0.19 0.45 
The 70-30 cupronickel 79 85 0.323 22*10^6 0.18 0.46 
Cast silicon, brass, and bronze 62.5 28.5 0.302 16.5*10^6 0.3 0.42 
Cast Aluminium Bronze 102 60 0.2765 27*10^6 0.25 0.41 
Monel 120 110 0.319 26*10^6 0.2 0.55 
Inconel 219 201 0.305 29.8*10^6 0.6 0.34 
Inco Ni-Cr stainless steel 825 93 40 0.294 28*10^6 0.5 0.37 



306  International Journal of Computational and Engineering Vol.6 No.2 2021 

ACADEMIC PUBLISHING HOUSE 

Nodular cast iron 95 92.5 0.257 24*10^6 0.45 0.4 
AISI 1040 steel 113 86 0.283 30*10^6 0.2 0.6 
AISI 1080 steel 190 142 0.283 30*10^6 0.27 0.61 
Hy - 80 steel 103 90 0.284 30*10^6 0.3 0.64 
Hy - 100steel 114 102.5 0.284 30*10^6 0.5 0.63 
Low alloy high strength steel 70 50 0.283 30*10^6 0.74 0.56 
300 year maraging steel 301.5 299 0.29 29*10^6 0.87 0.62 
Pure titanium 100 90 0.163 15*10^6 0.34 0.7 
Ti 6 al 4 v 167.5 155 0.16 16.5*10^6 0.24 0.72 
302 stainless steel 125 75 0.29 28*10^6 0.27 0.57 
303 stainless steel 110 75 0.29 28*10^6 0.24 0.53 
304 stainless steel 110 75 0.29 28*10^6 0.24 0.53 
316 stainless steel 85 36 0.29 28*10^6 0.23 0.54 
17-4 pH stainless steel 200 191.5 0.281 28.5*10^6 0.31 0.56 
410 stainless steel 185 142.5 0.28 29*10^6 0.29 0.61 
Industrial pure magnesium 13 3 0.063 6.1*10^6 0.78 0.34 
Zinc 21       4 0.258 3*10^6 0.66 0.54 
Lead 2       8 0.41 2*10^6 0.63 0.63 
Gold 32 30 0.698 11.2*120^6 0.01 0.96 

First collected relevant data to understand the meaning of 
the material parameters in the table, including elastic 
modulus can be treated as one measure of this material to 
produce elastic deformation, the greater its value, make 
the material must be the greater the stress of the elastic 
deformation also occur, namely the stiffness of the 
material, the greater the that under certain stress, the 
smaller the elastic deformation.The elastic modulus refers 
to the stress required by the unit elastic deformation of the 
material under the action of external force. It is the index 
of the resistance ability of the material to elastic 
deformation, which is equivalent to the stiffness in the 
ordinary spring.Bending strength refers to the ability of a 
material to resist bending without breaking.Tensile 
strength is the critical value of metal transition from 
uniform plastic deformation to local concentrated plastic 
deformation, and is also the maximum bearing capacity of 
metal under static tensile conditions.Uniform tensile 
strength of the characterization of the largest plastic 
deformation resistance, tensile samples before the 
maximum tensile stress, when the deformation uniformity, 
but beyond, metal began to appear necking phenomenon, 
namely centralized deformations, for little or no uneven 
plastic deformation of brittle material, reflect the fracture 
resistance of materials.Through to the given materials 
were analyzed, and related information form due to the 
rubber elastomer, wood, concrete and glass in the FRP has 
strong water imbibition, and wooden materials are easy to 
be Marine decay resulting in severe damage, and so on 
many factors to consider its overall quality than metal in 
the alloy, so delete these materials, not be 
considered.Therefore, after comprehensive consideration, 
six indexes of tensile strength, yield strength, density, 
elastic modulus, corrosion degree and cost were selected 
as the criteria for judging whether the material was 
suitable or not. However, due to the large number of 
indexes selected, principal component analysis was 
adopted to screen the indexes through Matlab 
software.Principal component analysis (PCA) is a 
statistical analysis method that classifies the original 
variables into a few comprehensive indicators. 
3.2 THE MAIN IDEA 
Let's say I have n samples, p indicators, A sample matrix 

X of size N*P can be formed 

 𝑥𝑥 = �
𝑙𝑙11 … 𝑙𝑙1𝑝𝑝
⋮ ⋱ ⋮
𝑙𝑙𝑛𝑛1 ⋯ 𝑙𝑙𝑛𝑛𝑝𝑝

� = (𝑥𝑥1,⋯ , 𝑥𝑥𝑝𝑝)(7) 

First, it is standardized, Calculate the mean 
 �̄�𝑥𝑖𝑖 = 1

𝑛𝑛
∑ 𝑥𝑥𝑖𝑖𝑖𝑖𝑛𝑛
𝑖𝑖=1 (8) 

The standard deviation 𝑆𝑆𝑖𝑖 = �∑ (𝑥𝑥𝑖𝑖𝑖𝑖−�̄�𝑥)2𝑛𝑛
𝑖𝑖=1

𝑛𝑛−1
(9), Calculate 

standardized data 
 𝑋𝑋𝑖𝑖𝑖𝑖 =

𝑥𝑥𝑖𝑖𝑖𝑖−�̄�𝑥𝑖𝑖
𝑆𝑆𝑖𝑖

(10) 

The original matrix becomes  𝑋𝑋 = �
𝑋𝑋11 … 𝑋𝑋1𝑝𝑝
⋮ ⋱ ⋮
𝑋𝑋𝑛𝑛1 ⋯ 𝑋𝑋𝑛𝑛𝑝𝑝

� =

(𝑋𝑋1,𝑋𝑋2,⋯𝑋𝑋𝑝𝑝)(11) 
Secondly, the standardized sample covariance matrix is 
calculated  

    

11 1

1

(12)
p

p pp

r r
R

a a

 
 

=  
 
 

K
M O M

L
𝑝𝑝𝑖𝑖𝑖𝑖 =

1
𝑛𝑛−1

∑ 𝑋𝑋𝑘𝑘𝑖𝑖𝑛𝑛
𝑘𝑘=1 𝑋𝑋𝑘𝑘𝑖𝑖(13) 

𝑅𝑅 =
∑ (𝑥𝑥𝑘𝑘𝑖𝑖 − �̄�𝑥𝑖𝑖)𝑛𝑛
𝑘𝑘=1 (𝑥𝑥𝑘𝑘𝑖𝑖 − �̄�𝑥𝑖𝑖)

�∑ (𝑥𝑥𝑘𝑘𝑖𝑖 − �̄�𝑥𝑖𝑖)2𝑛𝑛
𝑘𝑘=1 ∑ (𝑥𝑥𝑘𝑘𝑖𝑖 − �̄�𝑥𝑖𝑖)2𝑛𝑛

𝑘𝑘=1
(14) 

Then, the eigenvalues and eigenvectors of R are calculated. 
 𝜆𝜆1 ≥ 𝜆𝜆2 ≥ ⋯ ≥ 𝜆𝜆𝑝𝑝 ≥ 0 

 𝑙𝑙1 = �

𝑙𝑙11
𝑙𝑙21
⋮
𝑙𝑙𝑝𝑝1

� , 𝑙𝑙2 = �

𝑙𝑙12
𝑙𝑙22
⋮
𝑙𝑙𝑝𝑝2

� ,⋯ , 𝑙𝑙𝑝𝑝 = �

𝑙𝑙1𝑝𝑝
𝑙𝑙2𝑝𝑝
⋮
𝑙𝑙𝑝𝑝𝑝𝑝

� 

Finally, the principal component contribution rate and 
cumulative contribution rate are calculated. 

 1

( 1, 2, , )(15)i
p

k
k

i pλ

λ
=

=

∑
L

∑ 𝜆𝜆𝑘𝑘
𝑖𝑖
𝑘𝑘=1

∑ 𝜆𝜆𝑘𝑘
𝑝𝑝
𝑘𝑘=1

(𝑝𝑝 =

1, 2,⋯ ,𝐾𝐾)(16) 
Generally, the first, second, and m(MP) principal 
components corresponding to the eigenvalue whose 
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cumulative contribution rate exceeds are taken.The ith 
principal component: 
 𝐹𝐹𝑖𝑖 = 𝑙𝑙1𝑖𝑖𝑋𝑋1 + 𝑙𝑙2𝑖𝑖𝑋𝑋2 + ⋯+ 𝑙𝑙𝑝𝑝𝑖𝑖𝑋𝑋𝑝𝑝(𝑝𝑝 = 1, 2,⋯ ,𝑀𝑀)(17) 
For a certain principal component, the larger the 

coefficient in front of the index is, the greater the influence 
of the index on the principal component is.The results of 
principal components were used for subsequent analysis. 
3.3 As Shown in Table 2, 3 

Table 2:Correlation coefficient matrix 
 Tensile Strength  𝑌𝑌𝑝𝑝𝑒𝑒𝑙𝑙𝑝𝑝 𝑙𝑙𝐴𝐴𝑝𝑝𝑒𝑒𝑜𝑜𝑔𝑔𝐴𝐴ℎ 𝐷𝐷𝑒𝑒𝑜𝑜𝑙𝑙𝑝𝑝𝐴𝐴𝑦𝑦 𝐸𝐸𝑙𝑙𝑙𝑙𝑙𝑙𝐴𝐴𝑝𝑝𝑝𝑝𝑝𝑝𝐴𝐴𝑦𝑦 𝐶𝐶𝑜𝑜𝑝𝑝𝑝𝑝𝑜𝑜𝑙𝑙𝑝𝑝𝑜𝑜𝑜𝑜  𝐶𝐶𝑜𝑜𝑙𝑙𝐴𝐴 
𝑇𝑇𝑒𝑒𝑜𝑜𝑙𝑙𝑝𝑝𝑙𝑙𝑒𝑒 𝑆𝑆𝐴𝐴𝑝𝑝𝑒𝑒𝑜𝑜𝑔𝑔𝐴𝐴ℎ 1.0000 0.9631 -0.1703 0.5459 0.3261 -0.0823 
 𝑌𝑌𝑝𝑝𝑒𝑒𝑙𝑙𝑝𝑝 𝑙𝑙𝐴𝐴𝑝𝑝𝑒𝑒𝑜𝑜𝑔𝑔𝐴𝐴ℎ 0.9631 1.0000 -0.1349 0.4485 0.3458 -0.0016 

𝐷𝐷𝑒𝑒𝑜𝑜𝑙𝑙𝑝𝑝𝐴𝐴𝑦𝑦 -0.1703 -0.1349 1.0000 0.1164 -0.4987 0.4473 
𝐸𝐸𝑙𝑙𝑙𝑙𝑙𝑙𝐴𝐴𝑝𝑝𝑝𝑝𝑝𝑝𝐴𝐴𝑦𝑦 0.5459 0.4485 0.1164 1.0000 0.2257 -0.1343 
𝐶𝐶𝑜𝑜𝑝𝑝𝑝𝑝𝑜𝑜𝑙𝑙𝑝𝑝𝑜𝑜𝑜𝑜 0.3261 0.3458 -0.4987 0.2257 1.0000 -0.2878 

𝐶𝐶𝑜𝑜𝑙𝑙𝐴𝐴 -0.0823 -0.0016 0.4473 -0.1343 -0.2878 1.0000 
Table 3:Eigenvector matrix 

The feature vectors 𝑙𝑙_1 𝑙𝑙_2 𝑙𝑙_3 𝑙𝑙_4 𝑙𝑙_5 𝑙𝑙_6 
𝑥𝑥_1 -0.5584 0.2491 -0.1345 0.2925 -0.0435 -0.7215 
𝑥𝑥_2 -0.5375 0.2675 -0.2686 0.2595 -0.2071 0.6761 
𝑥𝑥_3 0.2471 0.6128 0.3031 -0.1676 -0.6628 -0.0642 
𝑥𝑥_4 -0.386 0.2898 0.6288 -0.3472 0.4886 0.1113 
𝑥𝑥_5 -0.3882 -0.3606 -0.1821 -0.739 -0.3681 -0.0674 
𝑥𝑥_6 0.1963 0.5262 -0.6239 -0.3904 0.3764 -0.0349 

The eigenvalue 2.6352 1.6044 0.8156 0.5904 0.3299 0.0245 
contribution 0.4392 0.2674 0.1395 0.0984 0.055 0.0041 
Cumulative contribution rate 0.4392 0.7066 0.8425 0.9409 0.9959 1 

As can be seen from the above table, the cumulative 
contribution rate in the fourth index has reached 0.9409, 
so the tensile strength, yield strength, density and elastic 
modulus are selected as the indexes to evaluate the 
suitability of the material.2.3 Through the comprehensive 
consideration and analysis of these four indicators, eight 
different materials, namely aluminum alloy 5052, 
beryllium copper, aluminum bronze, cast silicon brass 
bronze, Monel, Inconel, 302 stainless steel, 410 stainless 
steel, are screened out, which are more suitable for the 
materials of container shell. 
4.ANSWER QUESTION 
●We take the method of questionnaire survey to evaluate 

the influence of each factor on the material for the physical 
and chemical properties of several materials selected 
above. Each single factor is graded according to the four 
grades of "very suitable, relatively suitable, general and 
unsuitable". 
●The questionnaire was collected for collation and 
statistics 
●The frequency of each grade was counted and the degree 
of membership was determined as m/n, where m refers to 
the frequency of a certain grade and n refers to the number 
of participants in the questionnaire, as shown in the table 
below: 
As Shown in Table 4 

Table 4:Degree of membership 
material Tensile strength The yield strength density Modulus of elasticity 
Aluminium alloy 5050 0.12, 0.3, 0.35, 0.5 0.11, 0.11, 0.18, 0.6 0.1, 0.2, 0.31, 0.2 0.3, 0.5, 0.6, 0.1 
Beryllium copper 0.91, 0.93.0.3, 0.1 0.81, 0.83, 041, 0.2 0.83, 0.9, 0.48, 0.19 0.31, 0.4, 0.9, 0.3 
Aluminum bronze 0.1, 0.5, 0.8, 0.3 0.1, 0.2, 0.8, 0.9 0.82, 0.9, 0.4, 0.2 0.31, 0.4, 0.9, 0.3 
Cast silicon brass bronze 0.09, 0.4, 0.5, 0.6 0.02, 01, 0.1, 0.8 0.8, 0.81, 0.7, 0.3 0.2, 0.5, 0.91, 0.4 
monel 0.5, 0.6, 0.7, 0.2 0.51, 0.62, 0.78, 0.18 0.9, 0.92, 0.7, 0.1 0.7, 0.81, 0.83, 0.21 
Inconel 0.91, 0.8, 0.7, 0.1 0.92, 0.79, 0.68, 0.09 0.81, 0.8, 0.3, 0.2 0.9, 0.7, 0.5, 0.1 
302 stainless steel 0.6, 0.78, 0.8, 0.3 0.1, 0.15, 0.3, 0.8 0.82, 0.85, 0.9, 0.3 0.91, 0.89, 0.3, 0.2 
410 stainless steel 0.8, 0.85, 0.3, 0.2 0.71, 0.8, 0.5, 0.3 0.82, 0.9, 0.6, 0.32 0.88, 0.68, 0.6, 0.15 

 
4.1COMPREHENSIVE  EVALUATION 
First, determine the factor set U={tensile strength, yield 
strength, density, elastic modulus}; 
Secondly, the judgment set V={very suitable, more 
suitable, ordinary, not suitable} is determined 
Then, a comprehensive evaluation matrix for each 
material was constructed: 

𝑅𝑅1 = �

0.12 0.3 0.35 0.5
0.11 0.18 0.2 0.6
0.1 0.2 0.31 0.7
0.3 0.5 0.6 0.1

� ,𝑅𝑅2 = �

0.91 0.93 0.3 0.1
0.81 0.83 0.41 0.2
0.83 0.9 0.48 0.19
0.31 0.4 0.9 0.3

� ,𝑅𝑅3

= �

0.1 0.5 0.8 0.3
0.1 0.2 0.8 0.9

0.82 0.9 0.4 0.2
0.31 0.4 0.9 0.3

� 
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𝑅𝑅4 = �

0.09 0.4 0.5 0.6
0.02 0.1 0.1 0.8
0.8 0.81 0.7 0.3
0.2 0.5 0.91 0.4

� ,𝑅𝑅5

= �

0.5 0.6 0.7 0.2
0.51 0.62 0.78 0.18
0.9 0.92 0.7 0.1
0.7 0.81 0.83 0.21

� ,𝑅𝑅6

= �

0.91 0.8 0.7 0.1
0.92 0.79 0.68 0.09
0.81 0.8 0.3 0.2
0.9 0.7 0.5 0.1

� 

𝑅𝑅7 = �

0.6 0.78 0.8 0.3
0.1 0.15 0.3 0.8

0.82 0.85 0.9 0.3
0.91 0.89 0.3 0.2

� ,𝑅𝑅8 = �

0.8 0.85 0.3 0.2
0.71 0.8 0.5 0.3
0.82 0.9 0.6 0.32
0.88 0.68 0.6 0.15

� 

( )= 0.8 0.6 0.7 0.5A 𝐵𝐵𝑖𝑖 = 𝐴𝐴 ∘ 𝑅𝑅𝑖𝑖(𝑝𝑝 = 1, 2,⋯ , 8) 
𝐵𝐵1=A ∘ 𝑅𝑅1 = (0.3 0.5 0.5 0.7),𝐵𝐵2=A ∘ 𝑅𝑅2

= (0.8 0.8 0.5 0.3) 
𝐵𝐵3=A ∘ 𝑅𝑅3 = (0.7 0.7 0.8 0.6),𝐵𝐵4=A ∘ 𝑅𝑅4

= (0.7 0.7 0.7 0.6) 
𝐵𝐵5=A ∘ 𝑅𝑅5 = (0.7 0.7 0.7 0.21),𝐵𝐵6=A ∘ 𝑅𝑅6

= (0.8 0.8 0.7 0.2) 
𝐵𝐵7=A ∘ 𝑅𝑅7 = (0.7 0.78 0.8 0.6),𝐵𝐵8=A ∘ 𝑅𝑅8

= (0.8 0.8 0.6 0.32) 
4.2 CONCLUSION 
According to the principle of maximum membership, it is 
concluded that Inconel is the best material for container 
composition. 
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Abstract: Aiming at the evaluation of higher education, 
this article constructs an evaluation model of the health of 
the higher education system, analyzes the health indicators 
of the higher education system in China, and provides 
reasonable policy recommendations for China to establish 
a sustainable health education system. First, on the basis 
of five indexes selected by principal component analysis, 
the Topsis higher education system evaluation model 
optimized based on the entropy weight method is 
constructed to comprehensively score the national higher 
education health or developmental level. Based on the 
comprehensive score, the neural network is used to 
establish a "physical examination" model of the higher 
education system based on the BP neural network. Second, 
the evaluation model and physical examination model 
constructed above were applied to China. Based on the 
uneven distribution of education resources in China, we 
have proposed a blueprint for China to rationally allocate 
teacher resources and increase the number of graduate 
students and college students. Using the evaluation model 
to score the proposed higher education, and finds that the 
score is increasing year by year, which proves that the 
blueprint proposed in this paper has a significant role in 
improving China's higher education system. 
Keywords: principal component analysis; entropy weight 
method; Topsis evaluation; BP neural network 
 
1.BACKGROUND 
Looking around the world, each country has its own 
unique education system, different education methods, but 
each has its own advantages and disadvantages. Novel 
coronavirus pneumonia is a major problem for students. 
Many students study abroad every year to receive different 
education. Especially during the current epidemic of new 
crown pneumonia, the epidemic has affected the way of 
education for most students. Many countries have adopted 
online teaching and offline teaching. Therefore, how to 
establish a reasonable, effective, healthy and sustainable 
development model of higher education has become an 
urgent problem for all countries. 
We need to develop a "physical examination" model, so 
that we can evaluate the health and sustainable 
development of higher education system in any country in 
the world, and then analyze several countries with room 

for improvement in higher education system, and provide 
them with reasonable and effective suggestions. At the 
same time, we need to put forward a clear policy and 
implementation schedule to ensure that our proposals 
support the transition from the current state to the desired 
state, and use our own "physical examination" model to 
measure and evaluate the effectiveness of our proposed 
policies. Finally, we need to consider the impact of our 
plans on schools, society and the country in the actual 
implementation process and the final stage. 
2.MODEL HYPOTHESIS 
The data are authentic and representative 
The trend of global education will not change dramatically 
and will be stable in the short term 
The novel coronavirus pneumonia situation will not result 
in the suspension of classes and the suspension of school. 
The error of software tools in data processing and drawing 
is not considered 
The government's expenditure on education will not 
fluctuate dramatically and will remain relatively stable 
3.EVALUATION MODEL OF HIGHER 
EDUCATION SYSTEM BASED ON TOPSIS 
ALGORITHM OPTIMIZED BY ENTROPY 
WEIGHT METHOD 
3.1dimension reduction by principal component analysis 
First of all, there are many factors affecting the level of 
higher education. The data we collected include the 
number of schools at all levels, the number of school 
teachers, the number of graduate students and so on. In 
order to analyze the higher education system more 
comprehensively and systematically, we must consider 
these factors. Because each factor reflects some 
information of the research problem in different degrees, 
but these indicators have certain correlation with each 
other, so that the information reflected by the obtained 
statistical data is overlapped to a certain extent. 
In order to solve the complexity of calculation and 
analysis caused by too many variables, this paper first uses 
the principal component analysis method to reduce the 
dimension, looking for the indicators that can represent 
most of the factors to explain the higher education system. 
Principal component analysis can reflect the correlation 
between variables, and make fewer indicators reflect the 
information of the original indicators as much as possible, 
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which fundamentally solves the problem of information 
overlap between indicators and simplifies the index 
structure of the original index system 
In order to avoid data overflow in calculation, we 
standardize the data before prediction, so that the original 
data are converted into dimensionless index evaluation 
value for comprehensive evaluation. Using SPSS to make 
a preliminary prediction, the eigenvalues and cumulative 
contribution percentage are obtained. Principal 
component analysis selects two principal components 
from 71 factors, and their cumulative contribution rate 
reaches 99.228%. It is concluded that the two principal 
components can accurately represent the information of 
other factors. 
According to the principal component analysis, the five 
influential indicators are: the number of universities, the 
number of ordinary middle schools, the number of college 
students and graduate students, the number of ordinary 
middle school teachers and the number of ordinary junior 
middle schools. 
3.2 health evaluation of education system based on ew 
topsis 
In order to better study the relationship between indicators 
and higher education system, we multiply the scores of 
two principal component coefficients obtained by 
principal component analysis and their weight 
(contribution rate) to get the comprehensive score of 
higher education system development in each year. In 
Python, TOPSIS method is used to build the evaluation 
class model. Firstly, the original data matrix is normalized. 
That is to say, all the data corresponding to the minimum 
index, intermediate index and interval index are 
transformed into very large index, which is convenient for 
unified calculation and processing. Secondly, normalize 
the forward matrix. That is to say, the influence of 
dimension can be eliminated through standardization. 
Finally, the scores are calculated and sorted. 
For an index, the entropy value can be used to judge the 
degree of dispersion of an index. The smaller the 
information entropy value is, the greater the degree of 
dispersion of the index is, the greater the influence of the 
index on the comprehensive evaluation (that is, the weight) 
is. If all the values of an index are equal, the index will not 
play a role in the comprehensive evaluation. Therefore, 
the entropy weight method (EW) can be used to calculate 
the weight of each index, which can provide a basis for 
multi index comprehensive evaluation and further 
optimize the TOPSIS evaluation model. 
The health evaluation of higher education system 
established by us confirms that the final comprehensive 
score of more than 75 is a good and sustainable health state, 
60 is a qualified health state (≥ 60), and less than 60 is an 
unhealthy state (< 60). 
3.3 physical Examination Model Of Higher Education 
System Based On Bp Neural Network 
According to the comprehensive score obtained by EW 
TOPSIS and various influencing factors, BP neural 
network was used to train, and the "physical examination" 
model of higher education system was established. 
The learning and training process of BP algorithm consists 

of two stages: forward propagation and reverse 
propagation. In the process of forward propagation, the 
sample data is transferred from the input layer to the 
output layer through the processing of implicit layer 
transfer function. If the output layer can not get the desired 
output, it will go back to the reverse propagation process, 
return the error signal along the original path of forward 
propagation, and use the mean square error and gradient 
descent method to modify the network connection right, 
so as to adjust the mean square error between the actual 
output of the network and the guidance learning signal. 
The process is repeated until the specified error 
requirements are met or the maximum number of training 
times is met. 
1) The input and output of each layer were calculated. 
ℎ𝑝𝑝ℎ(𝑘𝑘) = ∑ 𝑤𝑤ℎ𝑖𝑖𝑥𝑥𝑖𝑖(𝑘𝑘)𝑛𝑛

𝑖𝑖=0 ℎ = 1, 2,⋯ , 𝐾𝐾       (1) 
ℎ𝑜𝑜ℎ(𝑘𝑘) = f(ℎ𝑝𝑝ℎ(𝑘𝑘)) ℎ = 1, 2,⋯ , 𝐾𝐾            

(2) 
𝑦𝑦𝑝𝑝𝑐𝑐(𝑘𝑘) = ∑ 𝑤𝑤𝑐𝑐ℎℎ𝑜𝑜ℎ(𝑘𝑘)𝑝𝑝

ℎ=0 𝑜𝑜 = 1, 2,⋯𝑞𝑞       (3) 
𝑦𝑦𝑜𝑜𝑐𝑐(𝑘𝑘) = f(𝑦𝑦𝑝𝑝𝑐𝑐(𝑘𝑘)) 𝑜𝑜 = 1, 2,⋯𝑞𝑞            (4) 

2) The partial derivative of the error function to each 
neuron in the output layer is calculated by using the 
expected output and the actual output of the network. 

𝜕𝜕𝑁𝑁
𝜕𝜕𝑤𝑤𝑜𝑜ℎ

= 𝜕𝜕𝑁𝑁
𝜕𝜕𝑦𝑦𝑖𝑖𝑜𝑜

𝜕𝜕𝑦𝑦𝑖𝑖𝑜𝑜
𝜕𝜕𝑤𝑤𝑜𝑜ℎ

                          (5) 
𝜕𝜕𝑦𝑦𝑖𝑖𝑜𝑜(𝑘𝑘)
𝜕𝜕𝑤𝑤𝑜𝑜ℎ

= 𝜕𝜕(∑ 𝑤𝑤𝑜𝑜ℎℎ𝑐𝑐ℎ(𝑘𝑘)𝑝𝑝
ℎ )

𝜕𝜕𝑤𝑤𝑜𝑜ℎ
= ℎ𝑜𝑜ℎ(𝑘𝑘)               (6) 

3) Using the connection weight from hidden layer to 
output layer, and the output layer 𝛿𝛿𝑐𝑐(𝑘𝑘) and hidden layer 
is used to calculate the partial derivative of error function 
to each neuron in hidden layer 𝛿𝛿ℎ(𝑘𝑘). 

𝜕𝜕𝑁𝑁
𝜕𝜕𝑤𝑤𝑜𝑜ℎ

= 𝜕𝜕𝑁𝑁
𝜕𝜕𝑦𝑦𝑖𝑖𝑜𝑜

𝜕𝜕𝑦𝑦𝑖𝑖𝑜𝑜
𝜕𝜕𝑤𝑤𝑜𝑜ℎ

= −𝛿𝛿𝑐𝑐(𝑘𝑘)ℎ𝑜𝑜ℎ(𝑘𝑘)           (7) 
𝜕𝜕𝑁𝑁
𝜕𝜕𝑤𝑤ℎ𝑖𝑖

= 𝜕𝜕𝑁𝑁
𝜕𝜕ℎ𝑖𝑖ℎ(𝑘𝑘)

𝜕𝜕ℎ𝑖𝑖ℎ(𝑘𝑘)
𝜕𝜕𝑤𝑤ℎ𝑖𝑖

𝜕𝜕ℎ𝑖𝑖ℎ(𝑘𝑘)
𝜕𝜕𝑤𝑤ℎ𝑖𝑖

= 𝜕𝜕(∑ 𝑤𝑤ℎ𝑖𝑖𝑥𝑥𝑖𝑖(𝑘𝑘)𝑛𝑛
𝑖𝑖=0 )
𝜕𝜕𝑤𝑤ℎ𝑖𝑖

= 𝑥𝑥𝑖𝑖(𝑘𝑘) 
(8) 

4) Using the output layer of each neuron 𝛿𝛿𝑐𝑐(𝑘𝑘) and the 
output of each neuron in the hidden layer modify the 
connection weight 𝑤𝑤𝑐𝑐ℎ(𝑘𝑘), μ It's the set learning rate.  
𝛥𝛥𝑤𝑤𝑐𝑐ℎ(𝑘𝑘) = −𝜇𝜇 𝜕𝜕𝑁𝑁

𝜕𝜕𝑤𝑤𝑜𝑜ℎ
= 𝜇𝜇𝛿𝛿𝑐𝑐(𝑘𝑘)ℎ𝑜𝑜ℎ(𝑘𝑘)𝑤𝑤𝑐𝑐ℎ𝑁𝑁+1 = 𝑤𝑤𝑐𝑐ℎ𝑁𝑁 +

𝜇𝜇𝛿𝛿𝑐𝑐(𝑘𝑘)ℎ𝑜𝑜ℎ(𝑘𝑘)  (9) 
5)Using the neural network of hidden layer 𝛿𝛿ℎ(𝑘𝑘) and 
the input modified connection weights of each neuron in 
the input layer. 
𝛥𝛥𝑤𝑤ℎ𝑖𝑖(𝑘𝑘) = −𝜇𝜇 𝜕𝜕𝑁𝑁

𝜕𝜕𝑤𝑤ℎ𝑖𝑖
= 𝛿𝛿ℎ(𝑘𝑘)𝑥𝑥𝑖𝑖(𝑘𝑘)𝑤𝑤ℎ𝑖𝑖𝑁𝑁+1 = 𝑤𝑤ℎ𝑖𝑖𝑁𝑁 +

𝜇𝜇𝛿𝛿ℎ(𝑘𝑘)𝑥𝑥𝑖𝑖(𝑘𝑘)     (10) 
6) Calculate global error. 
𝐸𝐸 = 1

2𝑚𝑚
∑ ∑ (𝑝𝑝𝑐𝑐(𝑘𝑘) − 𝑦𝑦𝑐𝑐(𝑘𝑘))2𝑞𝑞

𝑐𝑐=1
𝑚𝑚
𝑘𝑘=1              (11) 

7) Judge whether the network error meets the 
requirements. When the error reaches the preset accuracy 
or the number of learning times is greater than the set 
maximum number, the algorithm ends. Otherwise, select 
the next learning sample and the corresponding expected 
output to return to the next round of learning. 
4.PHYSICAL EXAMINATION IN CHINA'S 
HIGHER EDUCATION SYSTEM 
We collected all kinds of Education Statistics in China 
from 1951 to 2017 to test their health level by using our 
physical examination model, and the results are shown in 
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the Figure 1 below. 

 
Figure 1. The health chart of China's higher education 
system 
Through the broken line chart, we can see that the health 
index score of China's higher education system shows an 
overall growth state, and the growth rate is faster than that 
of Vietnam. There are obvious fluctuations in the three 
periods from 1957 to 1960, 1975 to 1981, and 2008 to 
2011. After 2005, China's higher education system score 
has been in a healthy state, and in recent years, it has been 
in a good sustainable state. 
4.1AN ANALYSIS OF CHINA'S EDUCATION 
SYSTEM 

 
Figure 2. The trend chart of five categories of indicators 
and scores in China in recent 70 years 
The Figure 2 is based on the trend of the five factors 
selected by us over time. From the curve trend, the number 
of teachers in universities and middle schools is similar to 
that of the general middle school, and the preliminary 
conclusion is that the sustainable development of China 
higher education system is related to the number of 
teachers in schools and the number of ordinary high 
school schools. 
4.2BLUEPRINT 
Because the premise of our model is to use principal 
component analysis to eliminate the less influential factors 
and leave the more influential indicators. Therefore, our 
blueprint is to consider the influence scope of influential 
indicators in China's higher education system. In 
combination with the actual situation of uneven 
distribution of education in China, we propose the 
following blueprint and vision: 
(1) Areas with relatively poor educational resources, such 
as Gansu and Qinghai, have increased investment in 
school infrastructure. The number of ordinary high 
schools and universities is basically the same as other 
provinces. The number of college students from areas with 
relatively poor educational resources increases every year.  
(2) The number of teachers in ordinary high schools and 
universities should be reasonably allocated, and the 

number of teachers should be determined according to the 
actual situation of the province. Teachers in poor areas of 
educational resources have higher qualifications and 
stronger ability.   
(3) The number of students admitted by ordinary 
institutions of higher learning and the scale of 
postgraduate enrollment have increased. 
4.3MODEL CHECKING BEFORE AND AFTER 
BLUEPRINT 
The comparison of health status between the 10 years after 
the blueprint was put forward and that of China in recent 
10 years is shown in Figure 3: 

 
Figure 3. The cluster column diagram of model 
verification before and after the blueprint  
We find that after the blueprint is put forward, the score of 
Chinese higher education system shows a relatively stable 
growth trend, which is a healthy state of sustainable 
development. And the annual higher education system 
score is higher than that of China's current higher 
education system, which represents our blueprint and is 
very helpful for China to establish a sustainable health 
education system. 
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Abstract: Blood oxygen saturation is an important index 
to measure the ability of hemoglobin to transport oxygen, 
and also an important physiological parameter to reflect 
human respiratory and circulatory functions. This paper 
attempts to establish a model of blood oxygen saturation 
and study the relationship between several human 
characteristics and blood oxygen saturation. First of all, 
we combined the existing data and information of the 
topic to establish a multiple linear regression model, and 
studied the influence of each independent variable on the 
dependent variable. Specifically, we first find out 1 hour 
36 sample mean to represent a single sample of blood 
oxygen saturation of blood oxygen saturation and 
regression analysis, found that the result is not significant, 
so we residual analysis to eliminate the abnormal points, 
to continue with the rest of the sample regression analysis, 
the regression results by the joint significance test, On this 
basis, we also carry out heteroscedasticity test and 
multicollinearity test for the obtained regression equation. 
Through testing, the established regression equation has a 
certain reliability. The topic also asked us to analyze the 
effect of age on the series pattern of oxygen saturation, so 
we established a stepwise regression equation, and further 
obtained the standardized regression coefficient, the 
results show that age has the greatest impact on blood 
oxygen saturation. Finally, combined with relevant 
literature and data, we concluded that the elderly, 
compared with the young, had reduced oxygen uptake 
capacity due to physiological aging of heart and lung 
organs, decreased hemoglobin and other biological 
characteristics. 
Keywords: Correlation analysis; multiple linear 
regression model; Heteroscedasticity test; 
Multicollinearity test 
 
1.INTRODUCTION 
Blood oxygen saturation refers to the percentage of 
oxyhemoglobin capacity bound by oxygen in the blood 
that accounts for all the binding hemoglobin capacity. It is 
an important physiological parameter representing the 
respiratory cycle. The ability of blood oxygen to carry and 
transport oxygen is measured by blood oxygen saturation. 
Monitoring SPO2 can estimate the oxygenation of the 
lungs and the oxygen-carrying capacity of hemoglobin. 
Normal human arterial blood has an oxygen saturation of 
98% and venous blood of 75% [1]. Many characteristic 
parameters of human body are important factors affecting 
oxygen saturation of blood. In this report, a regression 
model was established to find typical patterns of oxygen 

saturation changes based on the data given, and further 
studies were conducted to investigate the effect of age on 
oxygen saturation. 
2. MULTIPLE REGRESSION LINEAR MODEL 
2.1 CORRELATION ANALYSIS 
According to the conditions given in the title, four 
variables including age, BMI, gender, smoking history 
and current smoking status were selected for study. 
Specifically defined as Table 1: 
Table 1: Variable definition 

Variable Definition 
BMI Height and body mass index of participants 
Age Age of participants 
Gender 1 for men and 0 for women 
Smoking Status 1 for smokers, 0 for nonsmokers and quitters 

First of all, we conducted a descriptive statistical analysis 
on the four variables of the sample data. From the Table 2, 
we can see that the average age of the participants is 33 
years old, the proportion of men and women is roughly 
equal, the BIM index basically meets the standard, and the 
participants basically do not smoke. 
Table 2: Descriptive statistics of variables 

Variable Average Standard error Minimum Maximum 

BMI 23.13611 0.45940183 17.9 28.4 

Age 33.88889 2.68321584 19 70 

Gender 0.472222 0.0843849 0 1 
Smoking 
 Status 0.083333 0.04671766 0 1 

According to Table 3, we can see that there is a certain 
correlation between the four characteristic variables: 
Table 3: Correlation analysis results of characteristic 
variables 

 
2.2 ESTABLISHMENT OF MULTIPLE LINEAR 
REGRESSION MODEL 
Firstly, the regression equation is established. Since 
gender, smoking history and current smoking status are 
qualitative variables, we use dummy variables to quantify 
them and establish the following regression equation: 
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𝑦𝑦 = 𝛽𝛽0 + 𝛽𝛽1𝐹𝐹𝑒𝑒𝑀𝑀𝑙𝑙𝑙𝑙𝑒𝑒𝑛𝑛 + 𝛽𝛽2𝑀𝑀𝑙𝑙𝑙𝑙𝑒𝑒𝑛𝑛 + 𝛽𝛽3𝐸𝐸𝑥𝑥 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛
+ 𝛽𝛽4𝑁𝑁𝑜𝑜𝑜𝑜 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛  

+𝛽𝛽5𝑆𝑆𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 + 𝛽𝛽6𝑋𝑋6 + 𝛽𝛽7𝑋𝑋7 + 𝜇𝜇𝑛𝑛(1) 
When 𝐹𝐹𝑒𝑒𝑀𝑀𝑙𝑙𝑙𝑙𝑒𝑒𝑛𝑛 = 1,𝑀𝑀𝑙𝑙𝑙𝑙𝑒𝑒𝑛𝑛 = 0 , the nth sample is 
female, When 𝐹𝐹𝑒𝑒𝑀𝑀𝑙𝑙𝑙𝑙𝑒𝑒𝑛𝑛 = 0,𝑀𝑀𝑙𝑙𝑙𝑙𝑒𝑒𝑛𝑛 = 1  indicates that 
the nth sample is male, When 𝑆𝑆𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 = 1,𝐸𝐸𝑥𝑥 −
𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 = 0,𝑁𝑁𝑜𝑜𝑜𝑜 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 = 0, the nth sample is a 
Smoker, When 𝑆𝑆𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 = 0,𝐸𝐸𝑥𝑥 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 =
1,𝑁𝑁𝑜𝑜𝑜𝑜 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 = 0, the nth sample is a Ex-smoker, 
When 𝑆𝑆𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 = 0,𝐸𝐸𝑥𝑥 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 = 0,𝑁𝑁𝑜𝑜𝑜𝑜 −
𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 = 1 , it means that the nth sample is Non-
smokers, and 𝑋𝑋6 \𝑋𝑋7 represents the age of participants 
and BMI, 𝛽𝛽𝑖𝑖(𝑝𝑝 = 0, 1, 2, 3, 4, 5, 6, 7)  is the regression 
coefficient, which means that when other independent 
variables are controlled unchanged, the influence of each 
additional unit of single independent variable on y can be 
defined by partial derivative, so it is also called partial 
regression coefficient, 𝜇𝜇𝑛𝑛 is an unobservable disturbance 
term satisfying certain conditions. 
We use the mean value of oxygen saturation in a given 
hour to represent the oxygen saturation of participants, 
and then use Stata to solve the problem. 
Table 4: Regression model results 

Parameter Parameter 
estimates 

Parameter confidence 
interval 

𝛽𝛽1 0.2779275 [-0.5713679, 1.127223] 
𝛽𝛽3 1.818715 [-0.0541741, 3.691604] 
𝛽𝛽4 1.671317 [0.2134493, 3.129186] 
𝛽𝛽6 -.0331583 [-0.0604837, -0.0058329] 
𝛽𝛽7 -.0136834 [92.98444, 101.6133] 

R2=0.2917 P=0.0546 F=2.47 
It can be seen from Table 4 that the overall model is not 
significant, and most of the confidence intervals of the 
regression coefficient contain the origin, obviously the 
results are not satisfactory [2]. 
Therefore, on this basis, we draw the residual diagram of 
the regression equation and analyze the residual error, as 
shown in Figure 1: 

 
Figure 1: Residual graph of regression equation 
Through the Figure 1 we can clearly see that the third 
sample point is an abnormal point, so it is eliminated. 
Then, the remaining sample points are used for regression 
analysis, and Stata is still used for regression solution. The 
results of each regression coefficient are as shown in 
Table 5: 
Table 5: Regression results after removing outliers 

 Oxygen saturation 
Gender==F 0.000 
 (.) 
Gender==M -0.136 
 (-0.324) 
SmokingStatus==Ex-Smoker 0.000 
 (.) 
SmokingStatus==Non-Smoker -0.116 
 (-0.197) 
SmokingStatus==Smoker -1.857** 
 (-2.061) 
BMI -0.030 
 (-0.386) 
Age -0.035** 
 (-2.646) 
_cons 99.783*** 
 (55.690) 
N 35 

*** p<0.01  ** p<0.05 * p<0.1 
At this time, the probability corresponding to f is P = 
0.0385, less than 0.05, which has passed the joint 
significance test, and only a few confidence intervals of 
regression coefficients contain zeros, indicating that the 
regression model is relatively ideal. 
The regression equation is as follows: 
𝑦𝑦 = 99.783 − 0.136𝑀𝑀𝑙𝑙𝑙𝑙𝑒𝑒𝑛𝑛 − 0.116𝑁𝑁𝑜𝑜𝑜𝑜 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 − 1.857𝑆𝑆𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 − 0.035𝑋𝑋6 − 0.030𝑋𝑋7(2) 

2.3 TEST AND CORRECTION OF 
HETEROSECDASTICITY 
If there is Heteroscedasticity in the disturbance term of the 
regression equation, then the hypothesis test will not be 
used, and the OLS estimator is no longer the best unbiased 
linear estimator. Therefore, before regression analysis, we 
need to test the heteroscedasticity of the regression 
equation. First, we draw the scatter diagram of the residual 
and the fitting value [3]. From the Figure 2, we can 
roughly see that the regression equation has 
heteroscedasticity. 

 
Figure 2: Scatter plot of residuals and fitting values 
Then, the white test is used for further and more accurate 
test. The general steps are as follows: 
Step1: firstly, OLS regression is performed on the 
regression equation to obtain the residual error. 
Step2: and then we make an auxiliary regression. 
Step3: suppose that there is no Heteroscedasticity in the 
perturbation term of the original regression equation. 
Step4: Then calculate the value of the statistic NR2, where 
n is the sample size and R2 is the decisive coefficient of 
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the auxiliary regression model. 
Step5: Given the significance level α, the critical value χ 
was obtained by looking up the table 𝜒𝜒𝛼𝛼2(𝑘𝑘0 − 1) , 
If nR2 < 𝜒𝜒𝑘𝑘−12 , then the original hypothesis H0 is rejected, 
indicating that the random error term has 
heteroscedasticity. 

 
Figure 3: Test results 
From Figure 3, we can see that the p value is less than 0.05, 
indicating that the original hypothesis is rejected at the 95% 
confidence level, that is, we think that the disturbance 
term has heteroscedasticity. To correct heteroscedasticity, 
according to Stock and Watson's recommendation, "OLS 
+ robust standard error" should be used in most cases. 
Using OLS + robust standard error, that is, if 
heteroscedasticity is found, OLS regression is still 
performed, but robust standard error is used. As long as 
the sample size is large, even in the case of 
heteroscedasticity, if robust standard error is used, all 
parameter estimation and hypothesis testing can be carried 
out as usual. In other words, as long as the robust standard 
error is used, it can coexist peacefully with 
heteroscedasticity. However, in the study of this problem, 
because of the small number of samples, it is not suitable 
for this method. Here we choose the generalized least 
square method, namely weighted least square method. The 
basic principle of weighted least square method is to 
minimize the sum of squares of residuals, that is, OLS 
method is applied to the weighted sum of squares of 
residuals. The results show that the regression coefficients 
of the model increase significantly. 

𝑦𝑦 = 98.748 + 0.025𝑀𝑀𝑙𝑙𝑙𝑙𝑒𝑒𝑛𝑛 + 1.710𝐸𝐸𝑥𝑥 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 + 1.671𝑁𝑁𝑜𝑜𝑜𝑜 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛
−0.031 𝑋𝑋6 − 0.070𝑋𝑋7 (3) 

2.4 MULTICOLLINEARITY TEST 
If the regression equation exists multicollinearity, so even 
if the regression equation of the R2 gets bigger, F test is 
also very significant, but not significant single variable 
regression coefficient t or estimate is unreasonable, even 
contrary to the expectations theory there will be a symbol, 
so we must carry on the multicollinearity test, general 
steps as follows: 
Assuming that there are k independent variables, the 
variance inflation factor of the NTH independent variable 
𝑉𝑉𝐼𝐼𝐹𝐹𝑚𝑚 = 1

1−𝑅𝑅1−𝑘𝑘\𝑚𝑚
2, where 𝑅𝑅1−𝑘𝑘\𝑚𝑚

2 is the goodness of fit 

obtained by regression of the NTH independent variable 
as the dependent variable and the remaining K-1 
independent variables. The larger the VIF is, the greater 
will be 𝑅𝑅1−𝑘𝑘\𝑚𝑚

2, indicating the correlation between the 
NTH variable and other variables. We define the 
regression model VIF=max {VIF1, VIF2, ….. VIFk} in 
general, we believe that if VIF>10, there is a serious 
multicollinearity in the regression equation. 
Table 6: Collinearity test results 

Variable VIF 1/VIF   
B1 2.04 0.491361 
B2 1.94 0.514151 
BMI 1.37 0.730981 
A2 1.31 0.765349 

Age 1.1 0.909425 
According to Table 6, it can be concluded that there is no 
multicollinearity problem in the regression equation. 
2.5 ANALYSIS OF MODEL RESULTS 
According to the above steps, the linear regression results 
of four independent variables on oxygen saturation can be 
obtained as follows: 

𝑦𝑦 = 98.748 + 0.025𝑀𝑀𝑙𝑙𝑙𝑙𝑒𝑒𝑛𝑛 + 1.710𝐸𝐸𝑥𝑥 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 + 1.671𝑁𝑁𝑜𝑜𝑜𝑜 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛
−0.031 𝑋𝑋6 − 0.070𝑋𝑋7 (4) 

The regression equation showed that, other things being 
equal, the oxygen saturation of male participants was 
0.025 percentage points higher than female participants. 
Smokers who had quit had oxygen saturation that was 
1.710 percentage points higher than that of smokers. If the 
participants were non-smokers, oxygen saturation was 
1.671 percentage points higher than that of smokers. For 
each one-year increase in age [4], oxygen saturation 
decreased by 0.031 percentage points. For every unit 
increase in BMI, oxygen saturation decreased by 0.07 
percentage points. 
2.6 ESTABLISHMENT OF STEPWISE REGRESSION 
MODEL 
Since not every variable has a great influence on oxygen 
saturation in the establishment of regression, we adopted 
the stepwise regression method to screen the variables. 
The specific process is as Figure 4: 
Step1: Adopt the multiple linear regression equation 
established in Model 1. 
Step2: Test the significance of regression coefficient and 
take the maximum probability value Pmax corresponding 
to t value. 
Step3: judge whether Pmax is ≤0.05. If it meets, go to 
step5; if it does not meet, go to step4. 
Step4: H0 is acceptable, that is, the linear relationship 
between the independent variable and the dependent 
variable is not significant, the independent variable is 
eliminated, and Step1 is returned. 
Step5: H0 can be rejected, that is, all independent 
variables and dependent variables have significant linear 
relationship, output equation, end. 

 
Figure 4: Flow chart of stepwise regression model 
2.7 THE SOLUTION OF MULTIPLE REGRESSION 
MODEL 
On the basis of model 1, oxygen saturation of 35 samples 
was solved by Stata, and the ternary linear regression 
equation of oxygen saturation was obtained. 

𝑦𝑦 = 97.108 + 1.999𝐸𝐸𝑥𝑥 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 + 1.840𝑁𝑁𝑜𝑜𝑜𝑜 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 − 0.036𝑋𝑋6(5) 
After screening and elimination, the remaining 
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independent variables affecting blood oxygen saturation 
were age and smoking status. 
Table 7: Significance test results 

R2 Adjust- R2 F P 
0.8656 0.8132 7.14 0.0085 

As can be seen from Table 7, P <0.05 passed the 
significance test and the Adjust- R2 was 0.8132. The 
larger the Adjust- R2 value was, the better the fitting effect 
was. 
In order to more accurately study the important factors 
affecting blood oxygen saturation, we further use the 
standardized regression coefficient. The larger the 
absolute value of the standardized coefficient is, the 
greater the influence of the corresponding independent 
variable on the dependent variable. The regression 
equation is as follows: 
𝑦𝑦 = 97.108 + 0.25𝐸𝐸𝑥𝑥 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 + 0.28𝑁𝑁𝑜𝑜𝑜𝑜 − 𝑙𝑙𝑀𝑀𝑜𝑜𝑘𝑘𝑒𝑒𝑝𝑝𝑛𝑛 − 0.35𝑋𝑋6(6) 

The above regression results showed that age had the 
greatest influence on oxygen saturation. In other words, 
when two people's gender, BMI and current smoking 
status were the same or similar, oxygen saturation 
decreased by 0.35 percentage points for every year of age 
increase. 
2.8 INFLUENCE OF AGE ON OXYGEN 
SATURATION SERIES 
Blood transport of O2, mainly in combination with 
hemoglobin in the red blood cells, the amount of 
dissolution is very small, often negligible. Therefore, the 
maximum capacity of hemoglobin binding O2 per 100mL 
of blood can be considered as the capacity of hemoglobin 
to be actually bound to O2[5], which is called oxygen 
Content. The percentage of oxygen content in oxygen 
capacity is called oxygen saturation. The metabolic 
process of human body is the process of biological 
oxidation, and the oxygen needed in the process of 
metabolism is to enter the human blood through the 
respiratory system, and the hemoglobin in the blood red 
blood cells into oxygenated hemoglobin, and then 
transported to the human body to each part of the tissue 
cells. Compared with young people, elderly people have 
decreased lung and respiratory function, weakened 
cardiac blood circulation function, decreased hemoglobin, 
and slowed metabolism, which may affect the binding of 
hemoglobin to O2, and thus affect blood oxygen 
saturation. 
Below we make a specific analysis of the reasons for the 
decrease of blood oxygen saturation caused by the above 
four physiological characteristics. 

 Decline of pulmonary respiratory function: it 
is manifested as gradual increase of alveolar 
volume, degeneration of elastic supporting 
structure of lung and weakness of respiratory 
muscle, enhanced abdominal breathing, which 
affects the ventilation and ventilation functions 
of lung, thus leading to hypoxia and reduction 
of blood oxygen saturation. 

 Cardiac blood circulatory function decline: the 
performance is the myocardial systolic 
function decline, causes the heart to discharge 
blood quantity to decrease, causes the blood to 
stagnation in the system circulation, causes the 

heart's blood transport efficiency to decrease, 
thus reduces the blood oxygen saturation. 

 Reduction of hemoglobin: Because 
hemoglobin is involved in the transport and 
binding of oxygen, the reduction of 
hemoglobin will directly lead to a decrease in 
the carrier of oxygen. There is not enough 
hemoglobin to bind with oxygen, thus leading 
to a decrease in blood oxygen saturation. 

 Metabolism slow down: metabolism slow 
down means that the speed of blood 
transportation material is reduced, the body of 
waste and carbon dioxide cannot promptly 
eliminate in vitro, and fresh nutrients and 
oxygen can be collected into the body[6], 
leading to can be combined with hemoglobin 
oxygen reduction, lower the blood oxygen 
saturation. 

3. RESULTS AND DISCUSSION 
3.1 EVALUATION OF THE MODEL 
In this paper, the typical patterns of blood oxygen 
saturation change were studied. First, we use the data to 
establish a multiple linear regression model, to achieve the 
purpose of using several parameters to describe a person's 
oxygen saturation. Secondly, we established a stepwise 
regression model to specifically study the influence of age 
on oxygen saturation, and found the changes in biological 
characteristics caused by age when other conditions were 
the same. Thirdly, we evaluate the modeling method and 
analyze its advantages and disadvantages objectively. 
3.2 ADVANTAGES 
The greatest advantage of this paper lies in the use of a 
variety of methods to fit the original data to make it more 
and more perfect. 
During the establishment of the regression model, residual 
analysis was carried out and abnormal data were removed, 
so that the remaining sample data could fully reflect the 
relationship between independent variables and dependent 
variables and the corresponding results could be obtained. 
Since time series data are prone to autocorrelation 
problems, heteroscedasticity test and multicollinearity test 
are carried out for the regression equation after the 
establishment of multiple linear regression model, so as to 
make the regression results more reliable. 
3.3 DISADVANTAGES 
When correcting heteroscedasticity, the generalized least 
square method is used. Since we do not know the true 
covariance matrix of the disturbance term, we can only use 
the sample data to estimate, and the result obtained in this 
way is not robust and has contingency. 
The use of stepwise regression analysis, after the 
elimination of some unimportant independent variables is 
likely to cause endogeneity problems. 
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Abstract: According to the calculation formula and 
principle of COP refrigeration performance coefficient 
and refrigerating capacity Q and the basic principle of 
central air conditioning refrigeration cycle, the practical 
and theoretical analysis was carried out by RefProp 
refrigerant physical property querying software. The 
central air conditioning with refrigerating working 
substances of R134a, R407C, R22, R600A and R410A 
were selected for the experiment. The cooling coefficient 
and cooling capacity Q of the system were calculated by 
setting different condensation temperature and 
evaporation temperature for combination and collocation, 
and the fitting equation was established by using binary 
cubic component polynomial, and the degree of influence 
of the two was compared by partial derivative. The results 
show that the change of evaporation temperature has a 
greater impact on the refrigeration performance than the 
change of condensation temperature. The evaporation 
pressure increases appropriately, and the condensing 
pressure decreases significantly to improve the system 
efficiency, which provides a theoretical basis for the 
refrigeration performance regulation and energy saving 
and emission reduction of air-conditioning system. 
Keywords: refrigeration; Partial functions; Fitting 
equation; Evaporation temperature; Condensation 
temperature 
 
1. INTRODUCTION 
With the continuous development of economy and society, 
people's living standards are improving day by day. In 
order to meet people's demand for indoor air quality in the 
new era, the problem of resource energy consumption is 
still the focus of attention of all countries in the world. 
According to the survey found that in the process of 
economic development, building energy consumption in 
the total energy consumption accounted for a large 
proportion [6], the proportion of air conditioning energy 
consumption in building energy consumption is also large, 
accounting for about 40%-60% of the total energy 
consumption of the whole building [1] . Obviously, it does 
not meet China's increasingly tense energy situation, and 
does not meet China's low-carbon environmental 
protection, energy conservation and emission reduction 
development requirements [4].. Therefore, how to improve 

the cooling capacity and COP of the refrigeration system 
is very critical. In the refrigeration system, the parameters 
such as inspiratory volume, air transport volume, 
refrigerant circulation volume, gas transport coefficient 
and so on are almost unchanged in the operation. 
Therefore, the main factors affecting the refrigeration 
performance of the refrigeration system are the 
evaporation temperature and condensation temperature. 
At the same time, evaporation temperature and 
condensation temperature will also have a certain impact 
on refrigeration energy consumption, so it is necessary to 
study the impact of evaporation temperature and 
condensation temperature on refrigeration performance. 
2. THE RELATIONSHIP BETWEEN 
EVAPORATION TEMPERATURE, 
CONDENSATION TEMPERATURE, 
REFRIGERATING CAPACITY AND COP 
In order to establish the fitting equation of refrigeration 
performance, we select the main parameters that can 
reflect the refrigeration performance of the refrigeration 
system: 𝑞𝑞𝑣𝑣 ------- Volume flow (m3/h), 𝑞𝑞𝑚𝑚 ------- 
Instantaneous mass flow ( kg/ s), m------- Cumulative 
mass flow ( kg), Q--------refrigerating capacity (W), W--
----- The input power (W), COP, The basic formula is as 
follows: 

𝑞𝑞𝑣𝑣 = � 𝑣𝑣𝑝𝑝𝛼𝛼
𝛼𝛼

0

                                                   (1) 

𝑞𝑞𝑚𝑚 = 𝜌𝜌𝑞𝑞𝑣𝑣                                                        (2) 

m = � 𝑞𝑞𝑚𝑚𝑝𝑝𝐴𝐴
𝑡𝑡

0
                                                 (3) 

Q = m ∙ 𝑞𝑞0                                                       (4) 

W = R
1

𝜆𝜆 − 1
𝐴𝐴𝑐𝑐 ��

𝑃𝑃𝑁𝑁
𝑃𝑃𝑐𝑐
�
𝜆𝜆−1
𝜆𝜆
− 1�                    (5) 

COP =
Q
W                                                         (6) 

Among them, v is the fluid velocity of pipeline working 
medium, 𝛼𝛼 is the cross-sectional area of pipeline, 𝜌𝜌 is 
the density of refrigeration working medium, t is cycle 
time, 𝑞𝑞0  is unit cooling capacity, 𝜆𝜆  is the adiabatic 
index, R  is a constant (8.314), 𝐴𝐴𝑐𝑐  is the evaporation 
temperature, 𝑃𝑃𝑁𝑁  is condensation pressure, 𝑃𝑃𝑐𝑐  Is 
evaporation pressure. 
Using the above formula, central air conditioners with 
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refrigerating working medium R134a, R407C, R22, 
R600A and R410A were selected for experimental 
analysis, and statistical cooling capacity and COP data 
were recorded. The central air conditioner is a water-
cooled screw chiller, and its compressor is Danfoss 
compressor. Suction, exhaust pipe, fluid pipe, suction pipe, 
heat pipe adopts Cu as raw materials, as well as EN 12735-
1 as a standard, by controlling the temperature of each 
node, the node pressure, dryness, and using REFPROP 
refrigerant property query software to detect the enthalpy 
value of each node, and the following formula to calculate 
the capacity of Q and COP. 

Q=h1-h4    (7) 
COP=h1−h3

h2−h1
(8) 

h1 represents the enthalpy of working substance after 
passing through the evaporator, h2 through the 
compressor, h3 through the condenser, and H4 through 
the expansion valve. After calculating the statistical data, 
import the experimental data into Origin and draw a 3D 
Wireframe curved figure, as shown in the figure below: 

 
Fig.1 The relationship between evaporation temperature𝐴𝐴𝑐𝑐, 
condensation temperature𝐴𝐴𝑁𝑁 and COP 

 
Fig.2 The relationship between evaporation temperature𝐴𝐴𝑐𝑐, 
condensation temperature𝐴𝐴𝑁𝑁and refrigerating capacity Q 
As shown in the figure above, it can be seen that in a 
certain range, the cooling capacity Q and COP decrease 
with the rise of condensation temperature, and increase 
with the rise of evaporation temperature. But in the actual 
cycle, condensing temperature and evaporating 
temperature not too low, because temperature is too low, 
can reduce stress and thermal expansion valve down, 

reduce refrigerant flow, make the cycle refrigerating 
capacity drop, so when the condensation temperature 
decrease, evaporation temperature increases, the 
appropriate refrigerating capacity Q with the COP can 
significantly increase, increase the cooling performance of 
the refrigeration system, To achieve the best results. 
3. FIT EQUATIONS OF EVAPORATION 
TEMPERATURE, CONDENSATION 
TEMPERATURE, COOLING CAPACITY AND 
COP WERE ESTABLISHED 
In order to reflect the changing trend of the statistical data 
as much as possible and get better accuracy, we chose to 
use the binary cubic decomial polynomial to establish the 
fitting equation, so as to ensure that the evaporation 
temperature and the condensation temperature are 
independent of each other and avoid the mutual influence 
of the two temperatures, as shown below 

X = 𝑘𝑘1 + 𝑘𝑘2𝐴𝐴𝑐𝑐 + 𝑘𝑘3𝐴𝐴𝑐𝑐2 + 𝑘𝑘4𝐴𝐴𝑐𝑐3 + 𝑘𝑘5𝐴𝐴𝑐𝑐𝐴𝐴𝑁𝑁 + 𝑘𝑘6𝐴𝐴𝑐𝑐𝐴𝐴𝑁𝑁2
+ 𝑘𝑘7𝐴𝐴𝑐𝑐2𝐴𝐴𝑁𝑁 + 𝑘𝑘8𝐴𝐴𝑁𝑁 + 𝑘𝑘9𝐴𝐴𝑁𝑁2 + 𝑘𝑘10𝐴𝐴𝑁𝑁3 

X is the performance parameter to be fitted, 𝑘𝑘𝑖𝑖(𝑝𝑝 =
1⋯ 10) is the coefficient of the fitting equation, 𝐴𝐴𝑐𝑐  is 
the evaporation temperature, and 𝐴𝐴𝑁𝑁 is the condensation 
temperature. Matlab data processing software for data 
analysis, and thus obtained, the condensation temperature 
and evaporation temperature as the main independent 
variables of the fitting equation, and through the 
condensation temperature and evaporation temperature to 
compare the refrigeration working medium temperature 
and pressure gauge, calculate the evaporation temperature 
corresponding to the evaporation pressure and 
condensation temperature corresponding to the 
condensation pressure. Because this paper mainly studies 
the impact of evaporation temperature and condensation 
temperature on the refrigeration performance of the 
refrigeration system, we mainly study two performance 
indicators: Q-------- cooling capacity (W) and COP, and 
we can get the constant coefficient of the fitting equation 
of the two performance indicators. This is shown in the 
following table: 
Tab. 1 Coefficients of each constant term of COP fitting 
equation 

 R134A R407C R22 R600a R410a 

 13.27259 14.951 10.37898 13.06538 14.285374 

 0.50124 0.52145 0.457819 0.51832 0.52019 

 0.0067197 0.0068697 0.0061632 0.0068125 0.0068518 

 3.04E-05 3.56E-05 2.98E-05 3.18E-05 3.37E-05 

 -0.0011397 -0.001201 -0.000975 -0.001293 -0.001169 

 7.52E-05 8.14E-05 6.98E-05 7.63E-05 8.05E-05 

 -9.54E-05 -0.000101 -7.69E-05 -9.62E-05 -9.86E-05 

 -0.33897 -0.377816 -0.301764 -0.341783 -0.359325 

 0.00369874 0.0039012 0.0032413 0.0037132 0.0038421 

 -1.67E-05 -1.72E-05 -1.35E-05 -1.73E-05 -1.71E-05 

Tab. 2 Coefficients of each constant term of refrigerating 
capacity Q fitting equation 
 R134A R407C R22 R600a R410a 

 18330.28 28099.25 61268.75 26287.63 35173.42 

 737.0709 979.5593 2131.1032 786.4631 1163.3273 

 12.28397 13.25502 27.84195 12.75943 15.32936 

 0.059 0.0507 0.1047 5.46E-02 0.0723 
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 -1.3608 -1.2908 -3.72301 -1.3589 -2.4257 

 -0.044 -0.044721 -0.088385 -4.43E-02 -0.065 

 -0.069 -0.066971 -0.136 -0.06824 -0.085 

 -45.036 -136.6301 -196.0099 -118.251 -148.213 

 -1.289 -0.34401 -2.347628 -1.421 -1.745 

 0.0023 -0.017 -0.014 0.0021 -0.0018 
Through error analysis, the fitting equation coefficient 
was tested to judge the relative error with experimental 
data and the accuracy and precision of the fitting equation 
coefficient. The average relative error, root mean square 
error and uncertainty of the fitting equation coefficient and 
experimental data of the five refrigerating working 
substances were taken as the judgment indexes. The 
results are shown in the table below. 
Tab. 3Error analysis of fitting equation 
 R134A R407C R22 R600a R410a 
Mean relative error 0.20% 0.17% 0.09% 0.18% 0.19% 
Root mean square 
error 0 .03826 48.253 0 .00167 0.07425 0.47631 
The uncertainty 0.32 0.41 0.21 0.64 0.57 
From this we can see that the coefficient of the fitting 
equation is in good agreement with the experimental data 
points. 
4. INFLUENCE DEGREE OF EVAPORATION 
TEMPERATURE AND CONDENSATION 
TEMPERATURE ON COOLING CAPACITY AND 
COP 
In order to compare the influence of evaporation 
temperature and condensation temperature on the cooling 
capacity Q and COP of the refrigeration system, according 
to the refrigeration performance fitting equation obtained 
above, the qualitative analysis is carried out, so as to study 
the direction of improving the refrigeration performance. 
Taking R134A as refrigeration working medium for 
example, the analysis and research are as follows. 
 
4.1 COP FITTING EQUATION OF R134A 
COP fitting equation of R134a is: 
COP = 13.27259 + 0.50124𝐴𝐴𝑐𝑐 + 0.0067197𝐴𝐴𝑐𝑐2 + 3.04E− 05𝐴𝐴𝑐𝑐3

+ −0.0011397𝐴𝐴𝑐𝑐𝐴𝐴𝑁𝑁 + 7.52E − 05𝐴𝐴𝑐𝑐𝐴𝐴𝑁𝑁2
+ −9.54E− 05𝐴𝐴𝑐𝑐2𝐴𝐴𝑁𝑁 + −0.33897𝐴𝐴𝑁𝑁
+ 0.00369874𝐴𝐴𝑁𝑁2 + −1.67E− 05𝐴𝐴𝑁𝑁3 

(10) 
In the formula, 𝐴𝐴𝑐𝑐 is the evaporation temperature and 𝐴𝐴𝑁𝑁 
is the condensation temperature. In order to determine the 
influence of evaporation temperature 𝐴𝐴𝑐𝑐  and 
condensation temperature 𝐴𝐴𝑁𝑁  on COP, the partial 
derivatives of COP with respect to evaporation 
temperature 𝐴𝐴𝑐𝑐  and condensation temperature 𝐴𝐴𝑁𝑁  are 
respectively taken to obtain: 

𝜕𝜕𝐶𝐶𝜕𝜕𝑃𝑃
𝜕𝜕𝑡𝑡𝑜𝑜

= 0.0134𝐴𝐴𝑐𝑐 − 0.0011𝐴𝐴𝑁𝑁 + 0.50124     (11) 
𝜕𝜕𝐶𝐶𝜕𝜕𝑃𝑃
𝜕𝜕𝑡𝑡𝑒𝑒

= 0.006𝐴𝐴𝑁𝑁 − 0.0011𝐴𝐴𝑐𝑐 − 0.33897      (12) 
Since the evaporation temperature of most refrigeration 
systems under normal working conditions is between 0℃ 
and 10℃, and the condensation temperature is between 40℃ 
and 50℃, the value range of evaporation temperature is 
set between 0℃ and 10℃, and the condensation 
temperature is set between 40℃ and 50℃ for the 
convenience of calculation and analysis. The absolute 

values of 𝜕𝜕𝐶𝐶𝜕𝜕𝑃𝑃
𝜕𝜕𝑡𝑡𝑜𝑜

and𝜕𝜕𝐶𝐶𝜕𝜕𝑃𝑃
𝜕𝜕𝑡𝑡𝑒𝑒

are compared. As known above, 
𝐴𝐴𝑐𝑐 is always greater than 𝐴𝐴𝑁𝑁, that is, 𝐴𝐴𝑐𝑐 >𝐴𝐴𝑁𝑁. will 

𝐴𝐴𝑐𝑐 ∈ [0, 10]    (13) 
𝐴𝐴𝑁𝑁 ∈ [40, 50]  (14) 

Put in  𝜕𝜕𝐶𝐶𝜕𝜕𝑃𝑃
𝜕𝜕𝑡𝑡𝑜𝑜

and𝜕𝜕𝐶𝐶𝜕𝜕𝑃𝑃
𝜕𝜕𝑡𝑡𝑒𝑒

, because the absolute value of the 
partial derivative constant term is greater than 3E-01, so 
when the first fitting coefficient is less than 1E-02, it 
shows that the monomial has very little influence on the 
numerical results, which is easy to be obtained by taking 
it as 0 omission 

�
𝜕𝜕𝐶𝐶𝜕𝜕𝑃𝑃
𝜕𝜕𝐴𝐴𝑐𝑐

� > �
𝜕𝜕𝐶𝐶𝜕𝜕𝑃𝑃
𝜕𝜕𝐴𝐴𝑁𝑁

�  (15) 

4.2 THE COOLING CAPACITY Q FITTING 
EQUATION OF R134A 
The cooling capacity Q fitting equation of R134a is: 

Q = 18330.28 + 737.0709𝐴𝐴𝑐𝑐 + 12.28397𝐴𝐴𝑐𝑐2
+ 0.059𝐴𝐴𝑐𝑐3 + −1.3608𝐴𝐴𝑐𝑐𝐴𝐴𝑁𝑁
+ −0.044𝐴𝐴𝑐𝑐𝐴𝐴𝑁𝑁2 + −0.069𝐴𝐴𝑐𝑐2𝐴𝐴𝑁𝑁
+ −45.036𝐴𝐴𝑁𝑁 + −1.289𝐴𝐴𝑁𝑁2
+ 0.0023𝐴𝐴𝑁𝑁3          (16) 

In the formula, 𝐴𝐴𝑐𝑐 is the evaporation temperature and 𝐴𝐴𝑁𝑁 
is the condensation temperature. Similarly, the partial 
derivatives of the two independent variables, evaporation 
temperature 𝐴𝐴𝑐𝑐  and condensation temperature 𝐴𝐴𝑁𝑁 , are 
respectively taken to study and determine the influence of 
evaporation temperature 𝐴𝐴𝑐𝑐  and condensation 
temperature 𝐴𝐴𝑁𝑁 on the cooling capacity Q, and the partial 
derivatives of the two independent variables can be 
obtained as follows: 
𝜕𝜕𝜕𝜕

    𝜕𝜕𝑡𝑡𝑜𝑜
= 0.18𝐴𝐴𝑐𝑐2 + 24.56𝐴𝐴𝑐𝑐 − 0.15𝐴𝐴𝑐𝑐𝐴𝐴𝑁𝑁 + 737.0709 − 1.3608𝐴𝐴𝑁𝑁 − 0.044𝐴𝐴𝑁𝑁2   (17) 

𝜕𝜕𝑄𝑄
𝜕𝜕𝐴𝐴𝑁𝑁

= 0.0069𝐴𝐴𝑁𝑁2 − 2.58𝐴𝐴𝑁𝑁 − 0.088𝐴𝐴𝑐𝑐𝐴𝐴𝑁𝑁 − 45.036− 1.36𝐴𝐴𝑐𝑐
− 0.07𝐴𝐴𝑐𝑐2   (18) 

Similarly, 𝐴𝐴𝑐𝑐 > 𝐴𝐴𝑁𝑁, as mentioned above, the value range 
of evaporation temperature is set between 0℃ and 10℃, 
and the value range of condensation temperature is set 
between 40℃ and 50℃, that is, it satisfies Equations (11) 
and (12), and the two Equations are substituted to compare 
the absolute value of 𝜕𝜕𝜕𝜕

𝜕𝜕𝑡𝑡𝑜𝑜
and 𝜕𝜕𝜕𝜕

𝜕𝜕𝑡𝑡𝑒𝑒
. Because the absolute 

value of the constant term of 𝜕𝜕𝜕𝜕
𝜕𝜕𝑡𝑡𝑜𝑜

 is 737.0709, much 

larger than the absolute value of the constant term of 𝜕𝜕𝜕𝜕
𝜕𝜕𝑡𝑡𝑒𝑒

 
is 45.034, and other monomials have little influence on the 
absolute value of the two expressions, it can be concluded 
that: 

�
𝜕𝜕𝑄𝑄
𝜕𝜕𝐴𝐴𝑐𝑐

� > �
𝜕𝜕𝑄𝑄
𝜕𝜕𝐴𝐴𝑁𝑁

� (19) 

The partial derivative is the derivative of one of the 
independent variables, and the other independent 
variables are kept constant. The derivative of the 
independent variable is the rate of change of the function, 
which can be expressed as the influence size and influence 
degree of the independent variable on the function. 
Moreover, the influence of this independent variable on 
the function is independent from other independent 
variables [3]. Therefore, Equation (15) indicates that if 
evaporation temperature and condensation temperature 
change by one quantity unit, the influence of evaporation 
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temperature change on COP change is greater than that of 
condensation temperature change. Equation (19) indicates 
that if the evaporation temperature and condensation 
temperature change by one quantity unit respectively, the 
influence of the evaporation temperature change on the 
cooling capacity Q is greater than that of the condensation 
temperature change on the cooling capacity Q. 
Similarly, we can derive the partial derivatives of cooling 
capacity Q and COP with respect to evaporation 
temperature 𝐴𝐴𝑐𝑐  and condensation temperature 𝐴𝐴𝑁𝑁 , and 
compare the absolute values of partial derivatives of 
evaporation temperature 𝐴𝐴𝑐𝑐  and condensation 
temperature 𝐴𝐴𝑁𝑁  according to the fitting coefficient 
equations of other four refrigeration plants. Through 
calculation and analysis, the other four refrigerating 
working media are all in line with the above results, so it 
can be concluded that the influence of evaporation 
temperature on refrigeration performance is greater than 
that of condensation temperature in refrigeration system. 
Therefore, compared with the condensing temperature 𝐴𝐴𝑁𝑁, 
evaporation temperature 𝐴𝐴𝑐𝑐  can be mainly adjusted to 
maximize the efficiency of improving the refrigeration 
performance when the refrigeration performance is 
improved. 
5. ADJUSTMENT OF EVAPORATION 
TEMPERATURE 
Adjust the evaporation temperature, in fact, is to adjust the 
evaporation pressure, usually by adjusting the opening of 
the thermal expansion valve to adjust the level of 
evaporation pressure, the pressure value of the low-
pressure gauge expansion valve opening degree is large, 
the low pressure also rises, the evaporation temperature 
rises. The thermal load can be increased to improve the 
evaporation temperature by increasing the opening and 
closing degree of the thermal expansion valve, thereby 
increasing the circulation amount of refrigerant. However, 
each time the opening and closing degree of the thermal 
expansion valve is adjusted, the adjustment amount should 
not be too large, gradually make the cooling capacity and 
heat load reach balance, and the evaporation temperature 
reaches a stable level. In the actual operation process, the 
evaporation area will gradually decrease due to 
insufficient liquid supply or oil accumulation in the 

evaporator, to reduce the evaporation temperature. 
Therefore, to increase the evaporation temperature 
appropriately, it is necessary to adjust the compressor 
energy and expansion valve to drain oil out of the 
evaporator, so as to maintain the maximum evaporation 
area. 
6. CONCLUSION 
In summary, evaporation temperature changes have a 
greater impact on refrigeration performance than 
condensing temperature changes. The evaporation 
pressure increases appropriately, and the condensing 
pressure decreases can significantly improve the system 
efficiency, better regulate the refrigeration performance of 
the air conditioning system, improve the refrigeration 
effect, reduce the pollution to the environment, and 
achieve energy saving and emission reduction. 
 
REFERENCE 
[1] Chen Xiaohua. Research on Energy Consumption 
Status and Energy Saving Measures of Building Central 
Air Conditioning in China [J]. Science and Technology 
Information, 2013(14):241-242. 
[2] GONG Liangwei. Study on Solving Algorithm of 
Wind Pressure Characteristic Equation of Main 
Ventilators [J]. Journal of China Coal Society, 2012, 
37(05):868-873. 
[3] JiaYongchang, Jin Liang, Huang Kaizhi, et al. A 
Nonlinear Correction Method for VCO Based on 
Estimation of Optimal Solution of Frequency Shift 
Function [J]. Journal of Information Engineering 
University, 2010, 11(04):390-393. 
[4] Qin Xiaoli. Energy consumption status and energy 
saving measures of building central air conditioning in 
China [J]. China High-tech Enterprises, 2008(13):64+67. 
[5] LIU Xian-ying. Discussion on Energy Consumption 
Status and Energy Saving Way of Central Air 
Conditioning [J]. China Construction Information 
(Heating and Refrigeration Special Issue), 2005(06):21-
26. 
[6] Zhong Wei. Energy Consumption Status and 
Comprehensive Energy Saving Measures of Building 
Central Air Conditioning in China [D]. Chongqing 
University, 2004. 
 

 
 
  



International Journal of Computational and Engineering Vol.6 No.2 2021  321 

ACADEMIC PUBLISHING HOUSE 

Analysis of Oxygen Saturation based on Fitting 
Classification 

 
Bing Zhang1, 2, *, Renzhuo Wang1, 2, Yunan Wang1 

1Mathematical Modeling Innovation Lab, North China University of Science and Technology, Tangshan 063210, 
China; 
2Engineering Computing and Simulation Innovation Lab, North China University of Science and Technology, 
Tangshan 063210, China 
*Corresponding Author. 
 
Abstract: Oxygen saturation is an important parameter in 
human circulatory system. It is of great practical 
significance to study the blood oxygen saturation which 
can reflect the health status of human body. Firstly, a 
model reflecting the oxygen saturation level was 
constructed. K-means clustering model was established, 
and the given data (data of the 2020 Certificate Authority 
Cup International Mathematical Contest in Modeling) 
were iteratively clustering, and the overall level of the 
group was evaluated by clustering center attribute. 
Secondly, Fourier curve or multiple linear fitting is 
performed for the time domain data of each group of 
oxygen saturation within about 1 hour. Fitting Fourier 
curves and polynomial curves of the group of participants 
closest to the clustering center were compared to retain the 
curve with better fitting effect. Finally, 36 participants 
were judged based on the normal range of oxygen 
saturation. Decision tree model was used to analyze and 
judge the information indicators given in the problem, and 
K-means clustering was used to divide the data into two 
categories: the elderly and the young. Taken together, the 
oxygen saturation of the elderly is unstable and below the 
normal range compared to that of the young. 
Keywords: K-means clustering model; The Fourier curve; 
Multiple linear. 
 
1. INTRODUCTION 
Oxygen saturation is human body by oxygen in the blood 
of the capacity of oxyhemoglobin hemoglobin of all can 
be combined with the percentage of capacity, through the 
blood oxygen saturation oxygen to reflect the cells and 
cell metabolism rate, can provide meaningful for clinical 
observation condition change, avoid the repeated blood 
patients and the study of it is of great significance in clinic.  
In order to comprehensively study the oxygen saturation 
of blood, we mainly studied from the following questions:  
Problem 1  
During continuous monitoring, develop a model to 
describe the pattern of oxygen saturation:  
Problem 2  
Whether the pattern of oxygen saturation series is age-
related, that is, what characteristics change in older people 
compared to younger ones. Ideally, these features should 
have biological or medical significance. 2.MODEL 
ASSUMPTIONS 
Assumption1: Assuming that no signi^cant mood swings 
were observed among all participants. 

Assumption2: Ignoring the instrument error during pulse 
oximetry. 
Assumption3: Ignoring the impact of major physical 
diseases on the data  
Assumption4: The participants are in the same 
environment. 
3.EXPERIMENTAL  
3.1 K-MEANS CLUSTERING MODEL 
CONSTRUCTION 
The basic idea of K-means algorithm is to cluster K points 
in the space and classify the objects closest to them. By 
iterative method, the values of each cluster center are 
updated successively until the best clustering result is 
obtained. 
3.2 LEAST SQUARES POLYNOMIAL CURVE 
FITTING 
The least square method is a mathematical optimization 
technique. It finds the best functional match by 
minimizing the sum of squares of errors. The unknown 
data can be obtained simply by using the least square 
method, and the sum of squares of the error between the 
obtained data and the actual data is minimized. 
3.3 FOURIER ANALYSIS AND FITTING 
Fourier analysis has a wide range of applications in the 
field of signal processing. In real life, most signals contain 
multiple different frequency components, and the 
frequency of these signal components changes with time 
or more or less. 
By providing the time domain of the participant’s oxygen 
saturation for about an hour at a frequency of 1 HZ, to 
extract the curve features The Fourier analysis was done: 
• The least square principle and its curve fitting method 
Suppose the measured data of discrete N +  1 
nodes .Construct an m degree fitting polynomial function 
g (x) (m ≤ N) as follows: 
The so-called least square principle of curve fitting is to 
minimize the square sum of the deviation of the above 
fitting polynomial at each data point. 
All of the above equations are known values, while the 
coefficients in the equations are unknown, so they can be 
regarded as functions of yes, namely. Therefore, we can 
reduce the above. 
curve fitting to the extremum problem of functions of 
several variables. In order to take the minimum value, the 
following equations must be satisfied: 
Through simple derivation, a linear algebraic equation set 
Sa =  t of order M + 1 can be obtained, where S is the 
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coefficient matrix of order m + 1, t is the right end term, 
and A is the unknown vector, namely, m +  1 
coefficients of the desired m-degree fitting polynomial. 
This system of equations is also called the regular system 
of equations. 
4.RESULTS AND DISCUSSION 
4.1 CLUSTERING RESULTS 
With the index of 36 participants as input data, its initial 
clustering center is the following Table 1: 
Table 1. Initial Clustering Center 
 1 2 3 4 5 6 
Smoking Status 2 0 1 0 0 0 
BMI 26.8 20.5 18.5 23.0 28.2 25.1 
Age Rate 0 0 2 0 1 2 
Gender 0 1 1 0 1 0 
After iteration, the final output clustering center is the 
following Table 2: 
Table 2. Final Clustering Center 
 1 2 3 4 5 6 
Smoking Status 2 0 1 0 0 1 
BMI 25.7 20.8 18.4 23.8 27.1 24.2 
Age Rate 0 0 1 0 1 2 
Gender 0 1 1 1 0 1 
Description of clustering results: 
•The first group: Smoker Chubby Youth Male 
•The second group: Non-Smoker Normal Youth Female 
•The third group: Non-Smoker Normal Youth Female 
•The fourth group: Non-Smoker Normal Youth Female 
•The fifth group: Non-Smoker Normal Youth Female 
•The sixth group: Non-Smoker Normal Youth Female 
4.2 FITTING RESULTS AND COMPAEISON 
The above 36 participants were divided into 6 groups, and 
the individual attribute closest to the cluster center in each 
group was selected to represent the overall characteristics 
of each group. Take the fifth group as an example, firstly, 
multiple regression fitting was carried out and the result is 
shown in Figure 1. 

 
Figure 1.Multiple regression fitting curve 
And then Fourier fitting, and the result is shown in Figure 
2: 

 

Figure 2. Fourier fitting curve 
It is not difficult to find that the two curves fit similarly, 
so both can be used to describe a person’s health. 
4.3 THE SOLUTION OF OXYGEN SATURATION 
INFLUENCE FACTOR JUDGMENT MODEL 
To BMI, age, smoking status, current gender as a model 
of the independent variable, the participants whether there 
is any abnormal blood oxygen saturation as the dependent 
variable to build decision tree model, draw the decision 
tree analysis model is shown in Figure 3, the decision tree 
to grow 3 layers, a total of six terminal nodes, the BMI, 
age, the current situation is the influence factors of oxygen 
saturation is abnormal. 

 
Figure 3. Influence Factor judgment Decision Tree 
Finally, the weight of BMI, age, current smoking status 
and gender was 0.436, 0.269, 0.211 and 0.084, 
respectively. Among them, the weight proportion of age 
influencing factors was 0.269. Therefore, it could be 
considered that the serial patterns of blood oxygen 
saturation were related to age. 
4.4 FEATURE INDEX SOLUTION 
The oxygen saturation data of 36 individuals within one 
hour were plotted in a box diagram, and the median, 
oxygen saturation anomaly rate, variance, and mean value 
were calculated. In the box diagram, the abnormal rate of 
blood oxygen saturation w refers to the ratio between the 
number of times beyond the on-line and off-line n and the 
total number of times of blood oxygen saturation N 
measured within one hour. namely, w =  n ÷ N (1) 

 
Figure 4. Box plan (part) 
Where, mean and median represent the overall level of 
blood oxygen saturation of participants. 



International Journal of Computational and Engineering Vol.6 No.2 2021  323 

ACADEMIC PUBLISHING HOUSE 

If it exceeds the normal range, it indicates that there is an 
abnormal situation of blood oxygen saturation of 
participants. The variance and abnormal rate can represent 
the change of oxygen saturation of participants within one 
hour, while the fluctuation of oxygen saturation within 
one hour is too large, indicating that the blood oxygen 
saturation of participants is unstable. 
4.5 K-means based clustering of old age and middle age 
Using the four indicators of mean value, variance, 
anomaly rate and median, k-means clustering was carried 
out for the data of young people and old people. The four 
data indicators of the elderly group and the youth group 
obtained by clustering were compared with the data of the 
actual elderly group and the youth group, respectively, and 
a scatter plot was made. 
 

 
Figure 5. Mean scatter plot comparison 

 
Figure 6. Variance scatter plot comparison 
It was found that the matching effect with the actual 
situation was good. Thus, the four indicators of mean 
value, variance, anomaly rate and median can distinguish 

the young from the old. Therefore, mean value, variance, 
anomaly rate and median are the characteristics that 
distinguish the oxygen saturation of the young from the 
old. 
5. CONCLUSIONS 
• The abnormal rate and variance of blood oxygen 
saturation of young people are lower than that of old 
people, indicating that the blood oxygen saturation of 
young people is more normal, and its fluctuation degree is 
less, and their physical quality is better than that of old 
people.  
• Compared with young people, the variance and median 
of blood oxygen saturation of the elderly are both lower 
than the normal value of 95, thus it can be seen that the 
elderly are more prone to hypoxia and other related 
pathological characteristics.  
• The lower variance and median overall level of oxygen 
saturation in older adults also indicates  
that older adults metabolize more slowly than younger 
adults.  
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Abstract: In recent years, with the emergence of the 
sharing economy, shared cars have become popular, this 
paper mainly studies the problem of site scheduling in 
shared car systems. In floating shared car system, single-
day scheduling due to data lag brings a large error, 
changed to a short window, multiple scheduling. Using the 
Markov chain model to forecast the number of vehicles 
available in the site for a short period of time, based on the 
forecasted site available vehicles and demand, to meet the 
site demand to improve user usage target optimization, the 
scheduling scheme is obtained. In the simulation system, 
the scheme simulation is carried out to evaluate the 
computational power and optimization performance of the 
scheduling method, and to demonstrate the effectiveness 
and adaptability of the method.  
Key word: shared car; Markov chain model; scheduling 
optimization; Matlab programming 
 
1.THE QUESTION IS RESTATED 
Since2015, the shared automotive industry has begun to 
gradually "spend a lot of money", the growth rate 
gradually exceeds the network car and online car rental, 
coupled with the impact of the 2020 outbreak, and in 
recent years the consumer decision-making process has 
gradually become longer, the car update iteration is 
getting faster and faster, consumers' desire to buy a car is 
getting smaller and smaller, at this time the car sharing 
"time-sharing lease" is a good solution to this problem. 
However, the choice of delivery point, as well as the 
delivery of vehicle control links too many, too heavy 
mode, operating costs are too high, making it very difficult 
for enterprises to make profits.  
This paper will analyze the distribution of shared car use 
in the city by studying the location information such as the 
time of use of shared cars, the latitude and longitude of 
parking locations, and the list of vehicles and vehicles 
parked at parking spots, so as to work out a most favorable 
plan for enterprises to plan the use of shared cars. 
2.PROBLEM ANALYSIS 
With the development of the national shared economy, the 
state has great help for shared cars, making the shared car 
become the "new expensive" under the development of the 
shared economy model in recent years, because it adopts 
the "time-sharing" model, so that consumers can "take it 
with them" greatly save consumers' time Shared cars are 
mostly new energy vehicles, greener and more 
environmentally friendly, which is why the country is 
focusing on developing it. 
However, the problems caused by car sharing are also 
obvious to all, from the following aspects of analysis and 

finishing. 
First of all, shared cars for urban road resources utilization 
is not high, in some time periods, some places share car 
use 
The situation is not ideal, resulting in the location of the 
utilization rate of parking spaces is not high, for the 
parking problems of car owners caused a lot of trouble. 
Secondly, because of the uneven distribution of parking 
places, there is a problem that can drive away but there is 
no parking spot to stop, which is contrary to the 
convenience of sharing cars "on-the-go, follow-up" 
concept of the establishment, the user experience is also 
reduced, so that the competitiveness of shared cars is in 
danger of decline.  
Then, because the number of cars placed at each parking 
spot did not carry out an in-depth investigation of the 
surrounding environment, in the shared car appeared in 
the public view of these years, there will always be an 
imbalance between supply and demand phenomenon, in 
some places such as the suburbs, oversupply, will make 
many cars in the "scrap" state, can not reflect the value;  
At the same time, in the city center and other places where 
there is a lot of traffic, supply is less than demand, will 
lose some potential customers;  
Finally, because most of the shared cars are electric, short 
range has become another problem, in recent years in the 
market has also appeared vehicles half way no electricity, 
the embarrassing incident of the user cart, which brings 
great inconvenience to the customer's travel, some 
maintenance personnel can not timely repair and treatment 
of bad vehicles, so that more and more cars on the market, 
can really use fewer and fewer vehicles, the city becomes 
increasingly crowded, the loss of enterprises will follow. 

 
Share a bubble chart of car distributions at car sites 
3.THE SYMBOL DESCRIPTION 

symbol Express the meaning 
n Share a car site 

𝑥𝑥𝑛𝑛 Share the status of the car site 
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I The number of cars shared 
J The number of cars shared 

𝐾𝐾(𝑥𝑥𝑛𝑛=𝑖𝑖) The probability of a state 
𝑙𝑙𝑖𝑖(𝑜𝑜) The probability of a state 

𝐾𝐾𝑖𝑖𝑖𝑖 = (𝑥𝑥𝑛𝑛+1 = 𝑗𝑗|𝑥𝑥𝑛𝑛 = 𝑝𝑝) The probability of transfer 

4.MODEL ASSUMPTIONS 
1) The model is built to discrete shared car sites 
2) The model is established for normal working days 

and is assumed to be a working day on a weekly basis 
3) The model is based on the number of cars sharing car 

sites at different times 
5.MODEL-BUILDING 
Shared car sites are discrete (one node per hour).𝑜𝑜 =
0, 1, 2, 3, 4, 5⋯⋯ 
The basic equation is 
𝑙𝑙𝑖𝑖(𝑜𝑜 + 1) = ∑ 𝑙𝑙𝑖𝑖(𝑜𝑜)𝐾𝐾𝑖𝑖𝑖𝑖4

𝑖𝑖=0             𝑝𝑝 = 0, 1, 2, 3, 4 

And should be satisfied
( )ia n

𝐾𝐾𝑖𝑖𝑖𝑖  
∑ 𝑙𝑙𝑖𝑖(𝑜𝑜) = 14
𝑖𝑖=0             𝑜𝑜 = 0, 1, 2, 3, 4, 5⋯⋯ 

𝐾𝐾𝑖𝑖𝑖𝑖 ≥ 0                𝑝𝑝, 𝑗𝑗 = 0, 1, 2, 3, 4 
∑ 𝐾𝐾𝑖𝑖𝑖𝑖 = 14
𝑖𝑖=1               𝑝𝑝 = 0, 1, 2, 3, 4 

Introduce a state probability vector (row vector) and a 
transfer probability matrix 
𝑙𝑙(𝑜𝑜) = (𝑙𝑙0(𝑜𝑜), 𝑙𝑙1(𝑜𝑜), 𝑙𝑙2(𝑜𝑜), 𝑙𝑙3(𝑜𝑜), 𝑙𝑙4(𝑜𝑜))      
P={𝐾𝐾𝑖𝑖𝑖𝑖}4×4 
rule 
   𝑙𝑙(𝑜𝑜 + 1) = 𝑙𝑙(𝑜𝑜)             P 
The state transfer matrix is calculated by the data 

𝐾𝐾 = �
𝐾𝐾00 … 𝐾𝐾04
⋮ ⋱ ⋮
𝐾𝐾40 ⋯ 𝐾𝐾44

� 

𝐾𝐾00 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 0|𝑥𝑥𝑛𝑛 = 0) = 0.0637   
  𝐾𝐾20 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 2|𝑥𝑥𝑛𝑛 = 0) = 0.0537 
𝐾𝐾01 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 1|𝑥𝑥𝑛𝑛 = 0) = 0.0027   
  𝐾𝐾21 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 1|𝑥𝑥𝑛𝑛 = 2) = 0.0245 
𝐾𝐾02 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 2|𝑥𝑥𝑛𝑛 = 0) = 0.0339   
  𝐾𝐾22 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 2|𝑥𝑥𝑛𝑛 = 2) = 0.0735 
𝐾𝐾03 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 3|𝑥𝑥𝑛𝑛 = 0) = 0.0295   
  𝐾𝐾23 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 3|𝑥𝑥𝑛𝑛 = 2) = 0.0592 
𝐾𝐾04 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 4|𝑥𝑥𝑛𝑛 = 0) = 0.0144   
  𝐾𝐾24 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 4|𝑥𝑥𝑛𝑛 = 2) = 0.0615 
𝐾𝐾10 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 1|𝑥𝑥𝑛𝑛 = 0) = 0.0379   
     𝐾𝐾30 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 0|𝑥𝑥𝑛𝑛 = 3) = 0.0345 
𝐾𝐾11 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 1|𝑥𝑥𝑛𝑛 = 1) = 0.0548   
  𝐾𝐾31 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 1|𝑥𝑥𝑛𝑛 = 3) = 0.0500 
𝐾𝐾12 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 2|𝑥𝑥𝑛𝑛 = 1) = 0.0584   
  𝐾𝐾32 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 2|𝑥𝑥𝑛𝑛 = 3) = 0.0213 
𝐾𝐾13 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 3|𝑥𝑥𝑛𝑛 = 1) = 0.0526   
  𝐾𝐾33 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 3|𝑥𝑥𝑛𝑛 = 3) = 0.0507 
𝐾𝐾14 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 4|𝑥𝑥𝑛𝑛 = 1) = 0.0126   
  𝐾𝐾34 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 4|𝑥𝑥𝑛𝑛 = 3) = 0.0092 
𝐾𝐾40 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 0|𝑥𝑥𝑛𝑛 = 4) = 0.0385 
𝐾𝐾41 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 1|𝑥𝑥𝑛𝑛 = 4) = 0.0742 
𝐾𝐾42 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 2|𝑥𝑥𝑛𝑛 = 4) = 0.0263 
𝐾𝐾43 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 3|𝑥𝑥𝑛𝑛 = 4) = 0.0453 
𝐾𝐾44 = 𝐾𝐾(𝑥𝑥𝑛𝑛+1 = 4|𝑥𝑥𝑛𝑛 = 4) = 0.0173 
Based on the results calculated from the model, it can be 
concluded that: 
When a shared car site parks a smaller vehicle at this time 
of day, then at this time of day there is a greater probability 

that there will be fewer parked vehicles at that point in the 
day, then the shared car site should be used more 
frequently, the number of parking spaces at that point 
should be expanded, and vice versa. 
6.OPTIMIZE THE SCHEME 
 Based on the above research, we have selected an 
optimal scheduling scheme for enterprises 
1: In the city center, office buildings and other major 
demand points, to meet the demand for vehicles, and to 
place more charging piles, to ensure the range of electric 
vehicles. 
2: In the suburbs, it is possible to build a low-cost, high 
coverage of the surrounding environment of medium-
sized bus stations, while the number of delivery can be 
greatly reduced, saving resources. 
3: Vehicle maintenance personnel should regularly and 
repeatedly check the use of vehicles, to avoid the 
emergence of "less and less vehicles can be used, more 
and more vehicles on the market" problem, to save money 
for enterprises to put. 
4: Install positioning systems on each vehicle to use big 
data to analyze the uneven delivery of integrated regions, 
gain insight into consumers, improve user experience, 
maximize customer needs, and reduce business operating 
costs. 
7.MODEL EVALUTION AND IMPORTANT 
Benefits of the model: 
1. The model transforms complex electoral questions into 
easy-to-understand mathematical problems, simplifying 
their meaning and helping to understand them. 
2. The model combines with language software to solve 
problems, making them simple and easy for readers to 
understand and analyze. 
3. The model is highly applicable and suitable for solving 
many model problems. This is relatively classic. 
5. The concept of cluster analysis is incorporated into the 
group AHP approach and expert weights are determined 
based on the class capacity of each category.  
6. In data processing and display, we use SPSS and 
MATLAB dual mapping to adapt to trends in data and 
normal Q-Q charts, making problem results clearer, more 
organized, and more intuitive.  
The disadvantages of the model: 
1. The model is relatively simple and can be optimized and 
transformed to make it relatively complex. 
2. The amount of computation is large and the data 
required is large. 
3. Several questions of the model are set up relatively 
closely, and problem thinking can be appropriately 
changed. 
4. Too many factors are considered, the calibration 
workload is too large, and it is easy to cause confusion in 
judgment 
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Abstract: Construction epidermis is refers to the buildings 
and outer space directly contact interface, and the image 
display and form, or buildings for construction of interface 
and its combination collectively, building skin is a very 
important part of the architectural design, architectural 
design in recent years, more and more the skin of 
construction that will put forward alone, building skin to 
maintain building structure, Making up the whole building 
entity plays an important role. The architectural skin plays 
an important transitional role between the indoor space 
and the outdoor space, which to some extent determines 
people's primary impression of the building. Building skin 
is a direct expression of designers design intent, the 
modelling of architectural appearance design directly 
affect the overall design of the building, therefore, in the 
design, the modelling of different element is adopted to 
improve the construction epidermis modelling design, can 
show different visual impression, express different design 
consciousness and thought, at the same time also 
gradually become a new information carrier. 
Keyword: Building skin; Architectural modeling  
 
1. DEVELOPMENT OF ARCHITECTURAL SKIN 
Usually, the building skin is the enclosure structure that 
divides the indoor and outdoor space. In many buildings, 
the building skin is integrated with the main structure of 
the building at one time. Early architects believed that the 
building facade should be unified with the interior space 
as much as possible, and the decoration should be 
removed, and the existence of the building skin should be 
diluted deliberately[1-4]. With the development of The 
Times, building technology and building materials 
continue to update, roughly experienced the following 
stages: the original architectural skin -- ancient 
architectural skin -- the architectural skin after the 19th 
century industrial revolution -- the descendants of the 20th 
world to the present architectural skin -- the first half of 
the 21st century architectural skin. [figure 1-1.] 
In general, the development of building skin is closely 
related to the development of building materials and 
building technology 

 

 

 [figure 1-1] 
2. BUILDING SKIN AND BUILDING FACADE 
Building elevation refers to the specific external image of 
building surface. Although building elevation has a certain 
relationship with architectural function and architectural 
technology, it is still one of the main problems of 
architectural aesthetics. From the "Ten Books on 
Architecture" by Vitruvius of ancient Rome, building 
facade is an important research field of architecture, and 
the study of building skin also involves its external image, 
and nature has a certain connection with architectural 
aesthetics. Therefore, the law of architectural image 
beauty is studied, such as the proportion, scale, contrast 
and coordination of each part. These studies, while also is 
an important component of architectural theory, but also 
form a branch in the study of aesthetics, the attention of 
the construction epidermis external image, from the 
perspective of typology, more less form aesthetic issues 
involved, so more emphasis on the overall characteristics 
of the external image, the starting point is not only the 
building facade building image, At the same time, it is also 
the combination of its architectural function and the 
realization of the means of architectural technology, and 
the renovation of the architectural space combined with 
consideration, the final building facade is the result of this 
design idea and thinking. It embodies the values of 
modernism architecture and creates a new fashion interest 
at the same time. 
2.1 Aesthetic changes of architectural skin shape 
The principle of free facade in Le Corbusier's famous 
"Five Principles of Modern Architecture" is a new idea of 
building skin treatment from the form of modern 
architecture. The most commonly used architectural skin 
replacement has three kinds: the replacement of wall 
veneer material, the outsourcing skin and the complete 
replacement of building skin, but the standard for judging 
whether to replace is to see whether it causes enough 
changes to the architectural image. Such as building 
outside facing renovation, because there is no enough 
change in the structure and image, so the skin of 
construction that can only be maintained, rather than a 
replacement, in the contemporary under the specific 
environment, building skin replacement is a more popular 
term is "decorate" appearance, hereinafter referred to as 
"outside", in architecture is called "the building facade 
transformation". The aim was to preserve the frame 
structure of the building while changing the appearance of 
the skin. 
People in different periods have different aesthetic 
standards for architecture. Modernism mainly adopts the 
building modelling concise form, and pay attention to the 
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expression of real materials, pay attention to the 
relationship between space and form, through building 
mechanical and monotonous defects, at the same time 
with the method of visual continuity and integrity began 
to explore diversified construction design, new type 
construction epidermis can fully reflect the technology of 
construction, and can reflect the time factor, For example, 
the entrance of the Louvre in France adopts the design of 
glass pyramid [Figure 2-2], which maintains the dialogue 
between contemporary and classical, visually and even 
topically, and shows the artistic strength of Paris. It not 
only makes the museum and artists the focus, but also 
expands the attention of many non-art background visitors. 

 
[figure 2-2] 
3. DIALOGUE OF ARCHITECTURAL SKIN 
The focus of architectural design has changed from the 
"space" era to the "skin" era. To architects, architectural 
skin materials are just like pigments in the hands of 
painters and notes written by composers, which are the 
material basis for architects' creation and the essential 
material conditions for architectural creation to be 
transformed from drawings into concrete architectural 
works. Architects' ideas and intentions should not only be 
reflected through architectural space modeling, but also be 
shaped by building materials. It can be said that 
architectural skin material is the inseparable material 
language of architectural form, cultural characteristics, 
emotional transmission and personality embodiment. The 
change of building skin not only changes the image of 
building skin, but also changes its function and technology. 
3.1 Heavy skin of the building 
Heavy skin is usually associated with the structure, such 
as concrete and brick walls. Architectural heavy skin can 
be divided into structural heavy skin and functional heavy 
skin. The function and function of functional heavy skin 
are interrelated. The load-bearing wall of a building is a 
typical structural heavy skin. 
3.2 Light skin of building 
The main feature of the light skin of the building is that 
the structure and skin are separated from each other. Glass, 
sheet wood, steel, aluminum, wood and other synthetic 
materials are all light skin. Usually light skin has both 
function and decoration, and because of the particularity 
of the material has a great degree of decorative freedom. 
In the development of building skin, glass and other 
building skin gradually replaced the traditional heavy wall, 
but also produced radiation and light pollution. With the 
development and progress of science and technology, new 
building materials have been developed continuously, 

such as radiation-proof glass and heat-insulating glass 
curtain wall, which have been widely used in architectural 
design. The use of glass materials, more reflect the shape 
of the building and the sense of The Times. [figure 3-3] 

 
[figure 3-3] 
4. BUILDING MATERIALS AND ECOLOGICAL 
SYMBIOSIS 
4.1 Architectural form mainly includes two elements of 
architectural entity and architectural space, which is the 
concrete embodiment of buildings in space. Architecture 
is the main place for human activities and reflects cultural 
characteristics to a certain extent, adding added value to 
raw materials. There is an inseparable relationship 
between architectural entity form and building materials. 
Therefore, in the design and implementation of 
architecture, it is necessary to perfectly integrate the 
performance of the form and the exquisite material. 
Building materials circulation coexistence problem is 
around the corner, at the same time how to deal with the 
building materials industry "waste" and "no waste", the 
problem of how to implement "into" the depth and 
promote the development of green building materials 
circulation and how to correctly handle the green 
circulation and "into" cost between the problem, has 
become a major subject of the present. The report to the 
19th National Congress of the Communist Party of China 
clearly calls for harmony between man and nature, and for 
the ecological environment to be treated like life itself. At 
the same time, it stresses the need to promote green 
development and establish and improve the economic 
system of green, low-carbon and circular development. 
We will build a market-oriented green technology 
innovation system, develop green finance, and strengthen 
the energy conservation, environmental protection, clean 
production, and clean energy industries. 
4.2 It can be seen that the green transformation task of the 
current building materials industry is very urgent, the 
development of "green building materials" is imminent, 
and the promotion of green cycle of building materials 
industry is urgent. How to deal with the problems of 
"waste" and "non-waste" in building materials industry, 
how to realize "turning waste into treasure" and deeply 
promote the development of green building materials 
cycle, and how to correctly deal with the problems 
between the green cycle and the cost of "turning waste into 
treasure" have become the major issues in front of us. 
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5. OPEN ARCHITECTURE AND ARCHITECTURAL 
PERFORMANCE QUALITY 
5.1 open building, in the process of form and shape, 
people pay more attention to the relationship between the 
buildings with the surrounding environment and buildings 
is an important medium of human activities and natural 
communication, buildings can't exist independently, so 
building graduation have open quality, through the 
absorption and utilization of the outside world things 
improve their own system and structure, in order to better 
adapt to the environment. 
The open architectural skin directly reflects the 
architectural aesthetics through the rational use of 
building materials. For example, the transparency of glass 
leads the outdoor scene into the interior, so that the scene 
is extended and continuous inside. 
5.2 Open expression of building skin -- completely 
separated from the building structure, using the 
transparency of glass to show the interior of the building, 
stairs, beams and columns. The openness of architecture 
is conveyed by the architectural skin, which is closer to 
the natural environment than the internal activities of 
architecture. Only in the natural environment can 
architecture show its vitality and vitality, and it is an 
important way to express and convey architecture.     
6.CONCLUSION 
In Towards a New Architecture, Le Corbusier regarded 
the treatment of architectural skin as a means to strengthen 
architectural form, which in fact amounted to denying the 

independent architectural value of architectural skin. 
When people also deny the significance of building skin 
replacement based on the building skin's own value. But 
on the other hand, Le Corbusier's architectural theory 
acquiesced in the change of architectural skin based on the 
principle of function. Construction epidermis 
transformation, not only has an important role in creating 
a comfortable indoor environment, but also gradually 
become a new information carrier, building skin design 
cannot leave the building materials, with the development 
of science and technology, new construction constantly, 
and gradually become more high-tech technology and 
materials to respond to the environment system of skin, 
And it can convey more social information. 
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Abstract: Harmonics refer to the components of the 
periodic nonsinusoidal alternating current which are 
greater than the integral multiple of the fundamental 
frequency obtained by Fourier series decomposition. They 
are usually called high-order harmonics, and the 
fundamental wave refers to the component whose 
frequency is the same as the power frequency (50 Hz). The 
interference of high-order harmonic is a big ‘public hazard’ 
which affects the power quality in the current power 
system.This essay discusses the harm of harmonic and 
puts forward two solutions: installing filter device and 
changing network parameters.Also, analyzing the energy-
saving effect and its economic benefits. 
Keywords: Harmonic Wave; High-Order Harmonics; 
Power System; Solutions. 
 
1. INTRODUCTION 
With the rapid development of China, the demand for 
electricity is increasing ‘The energy part of the 14th five 
year’ plan points out that in order to achieve the goal of 
‘30 carbon peak, 60 carbon neutral’, the renewable energy 
power generation based on wind and light will increase 
substantially in the 13th five year plan, and promote the 
low-carbon transformation of the power industry. 
Meanwhile, according to the white paper on ubiquitous 
power Internet of things issued by State Grid in 2019, 
China is expected to build the ubiquitous power Internet 
of things in 2024. How to use modern information 
technology to ensure the safe and efficient operation of the 
power grid and promote clean energy consumption is one 
of the priorities of the State Grid. 
2.HARM OF HARMONICS 
Harmonic causes additional harmonic loss of equipment 
components in public power grid system, which reduces 
the efficiency of power generation, transmission and 
power equipment (leading to a large increase in power 
consumption). When a large number of harmonics flow 
through neutral lines for more than three times, it will 
cause overheating damage and even fire. Harmonic affects 
the normal operation of various electrical equipment. 
Besides additional losses, harmonic influences the motor, 
but also causes mechanical vibration, noise increase and 
over-voltage; make the transformer part, capacitor, cable 
and other equipment heating. Accelerate the aging of 
equipment insulation, reduce service life and damage and 
scrap of equipment. The occurrence of harmonic will 
cause local parallel resonance or series resonance in public 
power grid, which will further cause harmonic 
amplification, which will greatly increase the harm 
mentioned above, and even cause serious power accidents. 
Harmonic wave also affects the protection elements in the 

electrical circuit, the wrong operation of relay and 
automatic system device, and the inaccurate electrical 
measuring instrument. 
2.1 Harmonic causes additional loss of equipment and 
reduces efficiency.  
Especially, the influence on capacitor bank increases with 
the increase of frequency; for transmission lines, due to 
the high harmonic frequency and skin effect, the line 
resistance will increase, which leads to the loss of 
accessory line; at the same time, transformer and motor 
will cause some additional copper consumption and iron 
loss, and local overheating will occur. 
According to the impedance formula: 
𝑍𝑍 = 𝑅𝑅 + 𝑝𝑝𝑋𝑋 = 𝑅𝑅 + 𝑝𝑝[2𝜋𝜋𝐸𝐸𝐿𝐿 − 1

2𝜋𝜋𝑐𝑐𝐶𝐶
] 2.1.1 

It can be seen that the impedance varies with frequency. 
△𝐼𝐼 = 𝑃𝑃𝑋𝑋−𝜕𝜕𝑅𝑅

𝐶𝐶
 2.1.2 

The voltage drop varies with the impedance. 
2.2 Accelerate insulation aging, greatly shorten the service 
life of equipment. Under the action of harmonics, the 
physical process of insulation aging is obviously 
intensified, which is harmful to cables and capacitors. 
Therefore, harmonics will lead to the waste of electric 
energy due to the reduction of additional loss and 
equipment in power generation and transmission. And 
because harmonics will accelerate insulation aging, 
shorten equipment life, and may increase the line loss rate 
of transmission line, which will also lead to the waste of 
electric energy and increase the corresponding equipment 
cost. 
3.IMPROVEMENT MEASURES 
3.1 improve harmonic voltage and harmonic current 
distortion 
3.2. restrain harmonic oscillation 
3.2.1 Method 1: install filter 
A. (Problem) The DG system or large new energy station 
is connected to the grid through long transmission line, 
and LCL filter is generally used, while the inherent 
resonance peak of LCL filter will cause resonance of grid 
connected inverter system. 
B. (Measures) Add active damping scheme to current 
feedback loop and select appropriate damping coefficient 
to suppress harmonic oscillation. 
C. (Principle)The active damping cascade notch filter is 
used to eliminate the influence of resonance peak on the 
resonance of grid connected system, and the proportional 
resonance component is used to reduce the steady-state 
error of output current, so as to improve the stability of the 
system. 
D. (Limitation) The influence of background harmonics is 
not considered in this method. The problem of harmonic 
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amplification is solved by installing the impedance active 
power filter matching the characteristic impedance of the 
transmission line, but the scheme has no effect on the 
harmonic oscillation of the system. 
E. (Prospect) Since the background harmonic voltage not 
only amplifys the harmonic, but also produces resonance 
interaction, it will cause more serious oscillation and 
serious threat to the stability of the system. Therefore, 
based on the new energy generation system with long 
transmission line, considering the background harmonic 
voltage, the multi resonance problem of grid connected 
system is studied, It is a hot research direction of filter. In 
addition, the existing filter devices are mostly for low 
harmonic, less consideration of harmonics with frequency 
above 1250 Hz, so the research of high-order harmonic 
filter is also an urgent problem. 
3.2.2 Method 2: change network parameters 
A. (Problem) The existing suppression measures usually 
compensate the influence of distributed capacitance by 
shunt reactors at both ends of transmission line, so as to 
eliminate harmonic oscillation. The controllable reactor of 
transformer type (CRT) is placed directly on the high 
voltage line side. The practical application cost of this 
method is high, and the current and flux harmonics in 
reactor can not be suppressed. 
B. (Measures) Parallel LC filter is used in the harmonic 
suppression winding of CRT, which can suppress 
harmonic oscillation, stabilize system voltage and 
improve operation economic benefits. The shunt capacitor 
bank with hybrid series reactor can suppress the third and 
fifth harmonic in the system side and capacitor branch, 
and further reduce the cost of reactor transformation. 
C. (Principle)The series reactor can increase the harmonic 
frequency of the compensation branch of the shunt 
capacitor, and introduce the resonance frequency to the 
high harmonic, avoid the low harmonic resonance in the 
cable, and weaken the harm of harmonic current 
amplification. The parameters of series reactor can be 
adjusted to cooperate with parallel capacitor bank, and the 
amplification ratio of harmonic current of cable 
transmission line can be controlled in the appropriate 
range. For some specific values, the series reactor and 
shunt reactor interact, even weaken or filter out the 
harmonic current of a specific number of times in the 
power cable. 
D. (Limitation) Although harmonic oscillation can be 
eliminated by shunt reactors at both ends of transmission 
line, the power factor at the outlet side of photovoltaic 
power station will be reduced, and even the voltage 
fluctuation of parallel point will be caused. 
E. (Prospect) Because hybrid active power filter has the 
same effect as connecting a harmonic impedance in series 
on the power grid side under a specific control mode, it 
can suppress resonance and filter out harmonic. Therefore, 
this method has certain reference significance for 
harmonic control in new energy grid. 
4.ANALYSIS OF ENERGY SAVING EFFECT AND 
ECONOMIC BENEFIT 
4.1 User profile 
Hebei Iron and steel company specializes in producing 

various stainless steel list and linear materials, with annual 
design capacity of 300000 tons, annual design capacity of 
450000 tons and annual output value of more than 6 
billion yuan. The company has more than 1000 employees, 
and the plant area is more than 60000 square meters. 
4.2 Power grid status and power equipment 
4.2.1 1 × transformer capacity is 16000kva, the 
transformation ratio is 35kv/10kv, the load under the load 
is 2 7200kva intermediate frequency furnace transformers 
and one 1800kVA heating furnace transformer. The 
characteristic harmonic generated by the operation of the 
intermediate frequency furnace is mainly 11 and 13 times, 
and the filter device is connected to 10kV bus. 
4.2.2 4 × the transformer capacity is 20000kva, the 
transformation ratio is 35kv/10kv, the main load is 2 
8000kVA intermediate frequency furnace transformers 
and 4200kW DC rolling mill at 10kV bus side, and the 
filter device is connected to 10kV bus. 
4.3 Analysis of investment effect 
4.3.1 Total investment: the project is implemented in two 
sections, which are 1 change and 4 change respectively. 
The total investment of 1 # variable, 1 # harmonic filter 
and reactive power compensation device is only discussed 
in this case. 
4.3.2 Harmonic control and reactive power compensation 
effect: 
After the filter is put into operation, the harmonic voltage 
distortion rate on 10kV side of the system is reduced from 
10.5% to 3.85%, and the harmonic current distortion rate 
is also reduced from 10.20% to 7.1%, and each harmonic 
is within the allowable value of national standard. The 
power factor of the system has also been increased from 
0.827 to 0.99. After the filter is put into operation, the total 
reactive power consumed by the system is reduced by 
4800kvar. 
4.3.3Power saving effect: 
4.3.3.1Power saving after the frequency loss of the line: 
The maximum load of the main transformer of the 
company is set up for 3000 hours in the whole year(τ), The 
ratio of line energy loss to transmission energy is 0.03 δ 
For the whole year after compensation, the energy 
consumption is as follows: 
△ WL=SL×cos φ 1× δ×τ×{ 1-[cos φ 1/cos φ 2]2} 
=0.8×16000×0.827×0.03×3000×[1-
(0.827/0.99)]≈288000(kw·h) 
Note: 0.8 load rate of main transformer 
4.3.3.2The annual power saving of the transformer after 
compensation: 
△ WT= △ Pd×(S1/S2)2× τ×[ 1-(cos φ 1/cos φ 
2)2]=240×{(0.8×16000)/16000}2×3000×0.30218 
≈140000(kw·h) 
 Note: PD is short circuit loss of transformer, 240kw 
4.3.3.3The total energy saving effect of the whole year 
after compensation input: 
△W=△WL+△WT 
=288000 + 140000 = 428000 (kW · h) = 428000×RMB 
0.58 = RMB 240000 
 Note: the electricity charge is 0.58 yuan / degree, and the 
working time of load is 3000 hours for one year 
4.3.34 Power rate electricity cost saving: 
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According to the pricing method of electricity charge in 
Zhejiang Province, the power factor of the user shall be 
adjusted about the power factor (calculated by the power 
factor assessment point of local power supply bureau at 
0.9, and the power factor penalty rate of the user system 
before compensation is 0.827, the power factor penalty 
rate is +3.5%). 
The power rate fine electricity fee = active power cost × 
power rate = Active Power × annual working hours × unit 
price of power charge × power ratio because the 
equipment put in has certain energy saving effect, and 
through reactive power compensation, the power factor is 
improved, and the annual energy saving benefit is obvious. 
Only one item of power saving can make the investment 
be recovered within 6 months. The investment benefit is 
significant. 
Fine electricity fee = 10500 × 3000 × 0.58 × 3.5% = RMB 
640000. Since the reactive power compensation device is 
put into operation, the system power factor reaches the 
power factor assessment point of more than 0.99, so it will 
not generate power factor fine electricity charge, but there 
will be some electricity fee rewards. 
Power rate reward electricity fee = active power cost × 
power rate = Active Power × annual working hours × unit 
price of electricity charge × power rate=10500 × 3000 × 
0.58 × 0.75% = RMB 137000  
4.3.3.5Total annual electricity saving: 24.8 + 64 + 13.7 = 
RMB 1025000 
4.3.4Investment payback period: 
The investment recovery period is about 54/102.5 ≈ 6 
months 

5.CONCLUSION 
Through the harmonic control equipment, the harmonic is 
effectively suppressed, the power quality of users is 
improved, and the service life and production efficiency 
of users' power equipment are improved; At the same time, 
it reduces the impact of harmonics on the power grid, 
effectively controls the harmonic pollution, and achieves 
significant social benefits in the process of energy saving 
and emission reduction. 
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Abstract: The Spring Festival is approaching. For the first 
spring festival transportation, which is the normalization 
of epidemic prevention and control, it is more difficult to 
ensure that the epidemic will not spread due to the Spring 
Festival transportation. In this paper, the quantitative 
analysis of COVID-19, the integration of population flow 
trajectory and other factors, and the improvement of the 
original model, the establishment of an early warning 
model of communication intelligence, to provide a 
guarantee for the implementation of COVID-19 forecast 
and precise prevention and control. Our task is to collect 
real-time epidemic data and moving track data and 
conduct quantitative analysis, to characterize the historical 
and spatial information and patient attributes of confirmed 
and suspected cases, and then to establish relevant 
mathematical models to analyze the disease situation of 
suspected cases. And based on the original infectious 
disease dynamics model to improve, integrated human 
factors and the impact of sudden factors and other 
conditions, the intelligent early warning model of 
epidemic spread was rebuilt to provide accurate prediction 
for the implementation of relevant policies. 
Keywords: Epidemic prevention and control; Time series; 
D-W test; Greedy Algorithm 
 
1. INTRODUCTION 
At a press conference on the joint prevention and control 
mechanism of the State Council, Wang Xiuchun, deputy 
director of the Department of Transport Services, said that 
combined with the pre-sale of tickets and the recent 
changes in passenger flow, it is estimated that around 1.7 
billion passengers will be transported during the Spring 
Festival travel rush in 2021, with an average of 40 million 
passengers per day[1]. To this end, the General Work Plan 
for Prevention and Control of the Epidemic of the Spring 
Festival Transportation in 2021 was issued, which 
specifically proposed 16 specific measures in six aspects, 
including avoiding the peak travel, reducing the gathering 
of people, and formulating classified response plans, to 
guide the work of the Spring Festival transportation in 
various regions and reduce the risk of the spread of the 
epidemic[2]. During the Spring Festival travel rush, the 
large-scale population flow increases the complexity of 
the control work. How to scientifically guide and 
accurately predict and control the epidemic has become a 
pressing matter of the moment. 
2. EXPERIMENTAL  

2.1 DATA PROCESSING AND VISUAL 
REPRESENTATION 
Firstly, the current real-time epidemic data of each 
province and the whole country can be obtained through 
the network crawling. Due to the different epidemic 
prevention and control situation and the number of 
infections in each province, it cannot be generalized. 
Therefore, Hebei Province, which has been severely 
affected recently, is selected as the main reference object, 
and the effect of simplifying the data is also achieved[3]. 
For the current epidemic situation, the development of the 
epidemic situation is a secondary infection, which is the 
rebound of the rapid improvement of the epidemic 
situation. Before January 2021, there had been no new 
confirmed cases in Hebei Province, and there was a long 
gap period in the data, so we could not study it. Since 
January 2, 2021, the first confirmed case of COVID-19 
was detected in Hebei Province, indicating a rebound 
trend in the epidemic. In order to better study the 
development trend of the secondary epidemic and more 
accurate epidemic prevention and control, the cumulative 
diagnosis, cure, death, new diagnosis, new death and new 
cure of Novel coronavirus epidemic in Hebei Province on 
January 1, 2021 and January 24 were selected, as shown 
in Figure 1. 

 
Figure 1. Epidemic data of Hebei Province 
It can be seen from Figure 1 that the number of confirmed 
cases shows an S-shaped increase[4]. Due to the lack of 
data and relevant information of suspected cases, the 
disease situation of suspected cases cannot be accurately 
controlled, but the overall disease situation can be 
predicted and analyzed based on the above data. 
Considering that there are no relevant factors to provide 
and relevant data to support, and the data is a time series 
trend, this paper adopts the time series model. The 
advantage of this model is that it only requires endogenous 
variables without the help of other exogenous variables, 
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which meets our requirements of a small amount of data. 
2.2 Establishment of time series model 
The principle of time series lies in that, in the process of 
transforming non-stationary time series into stationary 
time series, the model established by regressing the 
dependent variable only to its lag value and the present 
value and lag value of the random error term is shown in 
Figure 2. 

 
Figure 2. Flow chart of the ARIMA model 
Since the original sequence has no stationarity, the 
sequence is basically stable after the difference 
operation[5]. By observing the autocorrelation and partial 
correlation graphs after difference, it can be seen that the 
sequence is basically around 0 in the confidence interval. 
Through the unit root test, the P value of the observed 
sequence is 0.3682, and the P value of the sequence after 
difference is 0, p <0.05. It is also indicated that the 
sequence is stationary, and the autocorrelation and partial 
correlation graphs are shown in Figure 3. 

 
Figure 3. Autocorrelation and partial autocorrelation 
graphs after difference operation 
Through the observation of the sequence after the above 
difference, it is found that the autocorrelation graph and 
partial correlation graph of the time series after the 
difference are strictly trailing, in which the confidence 
interval is included after order 0 of the autocorrelation 
graph, and the autocorrelation graph is trunked after order 
0. Therefore, the final result of model construction is 
ARIMA(1, 1, 1). After that, the cumulative number of 
people diagnosed with COVID-19 on January 1, 2021 
solstice and January 24 was taken as the original time 
series, and the prediction was made by using ARIMA(1, 
1, 1), the result is shown in Table 1. 
Table 1. Estimated cumulative number of diagnoses 

Data 1.25 1.26 1.27 1.28 1.29 
cumulative 
confirmed 

1293 1310 1334 1361 1391 

The actual data were integrated with the predicted data, 
and the 95% confidence interval was drawn according to 

the Gaussian distribution. The predicted results were 
shown in Figure 4. 

 
Figure 4. Forecast results 
2.3 THE DISEASE MODEL OF SUSPECTED CASES 
WAS ESTABLISHED 
According to the analysis of the disease situation of the 
suspected cases, it can be found that the new confirmed 
cases of the pneumonia epidemic include two sources: one 
is the suspected cases with suspected diagnosis; the other 
is the patients without symptoms who are tested positive 
for nucleic acid test and suffer from COVID-19 symptoms. 
The structure is shown in Figure 5. 

 
Figure 5. Relationship between the number of people 
diagnosed 
Next, we will conduct further analysis on the suspected 
cases. We divided the disease situation of the suspected 
cases into two aspects, one is affected by the movement 
trajectory of the patients, the other is affected by the 
attributes of the patients themselves. 
Study of patients' movement, which can be collected from 
the Internet quite a lot of mobile trajectory data, due to the 
movement of the patients was textual descriptions, and 
format of the specification and some text messages don't 
get ambiguous, lead to rather complicated to handle, so we 
choose the second outbreak of serious handling of mobile 
trajectory of shijiazhuang city, hebei province, However, 
there is a long gap between the first outbreak of the 
epidemic and the second outbreak of the epidemic, and 
long-term data have no reference value and effect for the 
present. Therefore, we chose the mobile data of 
Shijiazhuang patients on January 1, 2021, solstice and 
January 24 for analysis and processing, and many patients 
were infected nearby[6]. For this, select the most 
representative movement trajectory in each region, as 
shown in Figure 7. 

 
Figure 6. Patient movement trajectory 
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It is assumed that the patient is not infectious during 
movement, but is only slightly infectious at the place 
where he or she stays. Since COVID-19 is transmitted by 
close contact, for this reason, we assume that the radius of 
the surrounding infectious area r is 50 meters, and the 
transmission situation in the area 𝛿𝛿𝑖𝑖 is as follows: 
𝛼𝛼(𝛿𝛿𝑖𝑖) = 𝑘𝑘 ∗ �𝑝𝑝(𝛿𝛿𝑖𝑖) − 𝑥𝑥(𝛿𝛿𝑖𝑖)�/𝑝𝑝(𝛿𝛿𝑖𝑖), 𝑘𝑘 = 𝛾𝛾 ∗ 𝛿𝛿𝑖𝑖, 𝑥𝑥(𝛿𝛿𝑖𝑖) < 𝑝𝑝𝑖𝑖(1) 
Where 𝛼𝛼  is the probability of contracting Novel 
Coronavirus in the 𝛿𝛿𝑖𝑖 region of the suspected patient, 𝑝𝑝𝛿𝛿𝑖𝑖  
is the radius of the infection range in the𝛿𝛿𝑖𝑖 region, and 
𝑥𝑥𝛿𝛿𝑖𝑖 is the distance from the center of the infection range 
if the patient is in this range. k represents the mobility 
contagion coefficient of the patient in 𝛿𝛿𝑖𝑖 , 𝛾𝛾 represents the 
correlation coefficient affected by other factors in each 
region. 
Using the above formula, we can calculate the probability 
that a suspected case is likely to develop COVID-19 in all 
regions: 

𝛼𝛼 = �𝛼𝛼(𝛿𝛿𝑖𝑖)

20

𝑖𝑖=1

∗ 𝑞𝑞𝑖𝑖 , 𝑞𝑞𝑖𝑖 = � 1,𝑇𝑇ℎ𝑒𝑒 𝐾𝐾𝑙𝑙𝐴𝐴𝑝𝑝𝑒𝑒𝑜𝑜𝐴𝐴 ℎ𝑙𝑙𝑙𝑙 𝑏𝑏𝑒𝑒𝑒𝑒𝑜𝑜 𝐴𝐴𝑜𝑜 𝑝𝑝𝑒𝑒𝑔𝑔𝑝𝑝𝑜𝑜𝑜𝑜 𝛿𝛿𝑖𝑖
0,𝑇𝑇ℎ𝑒𝑒 𝐾𝐾𝑙𝑙𝐴𝐴𝑝𝑝𝑒𝑒𝑜𝑜𝐴𝐴 ℎ𝑙𝑙𝑙𝑙 𝑜𝑜𝑜𝑜𝐴𝐴 𝑏𝑏𝑒𝑒𝑒𝑒𝑜𝑜 𝐴𝐴𝑜𝑜 𝑝𝑝𝑒𝑒𝑔𝑔𝑝𝑝𝑜𝑜𝑜𝑜 𝛿𝛿𝑖𝑖

(2) 

By collecting the typical symptoms and signs data of 55, 
924 laborator-confirmed cases as of February 20, 2020, 
and sorting out the proportion of symptoms, we can find 
that fever, dry cough, fatigue, and sputum are the typical 
characteristics of COVID-19 symptoms. Since the 
pathogenic mechanism of COVID-19 is still unknown, 
other symptoms cannot be ignored. The weighted effects 
of these symptoms are obtained, as shown in Figure 7. 

 
Figure 7. Symptom distribution of patients 
The age of patients with suspected cases was analyzed and 
classified directly. Since the COVID-19 was mainly 
spread between 10 and 70 years old, younger or older 
people had low immunity and could not represent all the 
people, so people who did not meet the age range were 
excluded. Taking age 𝑧𝑧𝑖𝑖 as the independent variable, the 
following formula is used to obtain the influence μ of age 
of suspected patients on COVID-19: 

𝜇𝜇 = 𝑔𝑔 ∗ �
𝑧𝑧𝑖𝑖
70
� , 𝑧𝑧𝑖𝑖 ∈ (10, 70) (3) 

Through the quantification and analysis of various data 
indicators, the disease status model of suspected cases was 
finally obtained. This model was further analyzed on the 
basis of the predicted cumulative diagnosis of suspected 
cases, including the movement trajectories of suspected 
cases and their own attributes, as shown in Figure 8. 

 
Figure 10. Analysis of suspected cases 
2.4 THE MODEL OF DISEASE PROBABILITY WAS 
ESTABLISHED 
After establishing the disease status model of the 
suspected case, probability was used to represent the 
disease status of the suspected case. By quantifying the 
above data and indicators, 𝐴𝐴𝑖𝑖 represented the probability 
of the suspected case I contracting novel coronavirus, and 
the disease status equation of the suspected case i was 
finally obtained: 

𝐴𝐴𝑖𝑖 = 𝛼𝛼𝑖𝑖 + 𝛽𝛽𝑖𝑖 + 𝜇𝜇𝑖𝑖 + 𝜎𝜎𝑖𝑖

⎩
⎪
⎪
⎨

⎪
⎪
⎧ 𝛼𝛼 = �𝛼𝛼(𝛿𝛿𝑖𝑖)

20

𝑖𝑖=1

∗ 𝑞𝑞𝑖𝑖, 𝑞𝑞𝑖𝑖 = � 1,𝑇𝑇ℎ𝑒𝑒 𝐾𝐾𝑙𝑙𝐴𝐴𝑝𝑝𝑒𝑒𝑜𝑜𝐴𝐴 ℎ𝑙𝑙𝑙𝑙 𝑏𝑏𝑒𝑒𝑒𝑒𝑜𝑜 𝐴𝐴𝑜𝑜 𝑝𝑝𝑒𝑒𝑔𝑔𝑝𝑝𝑜𝑜𝑜𝑜 𝛿𝛿𝑖𝑖
0,𝑇𝑇ℎ𝑒𝑒 𝐾𝐾𝑙𝑙𝐴𝐴𝑝𝑝𝑒𝑒𝑜𝑜𝐴𝐴 ℎ𝑙𝑙𝑙𝑙 𝑜𝑜𝑜𝑜𝐴𝐴 𝑏𝑏𝑒𝑒𝑒𝑒𝑜𝑜 𝐴𝐴𝑜𝑜 𝑝𝑝𝑒𝑒𝑔𝑔𝑝𝑝𝑜𝑜𝑜𝑜 𝛿𝛿𝑖𝑖

𝛽𝛽 = �𝑤𝑤𝑖𝑖

20

𝑖𝑖=1

∗ 𝑦𝑦𝑖𝑖 ,𝑦𝑦𝑖𝑖 = � 1,𝑇𝑇ℎ𝑒𝑒 𝐾𝐾𝑙𝑙𝐴𝐴𝑝𝑝𝑒𝑒𝑜𝑜𝐴𝐴 ℎ𝑙𝑙𝑙𝑙 𝐴𝐴ℎ𝑝𝑝𝑙𝑙 𝑙𝑙𝑦𝑦𝑀𝑀𝐾𝐾𝐴𝐴𝑜𝑜𝑀𝑀
0,𝑇𝑇ℎ𝑒𝑒 𝐾𝐾𝑙𝑙𝐴𝐴𝑝𝑝𝑒𝑒𝑜𝑜𝐴𝐴 𝑝𝑝𝑜𝑜𝑒𝑒𝑙𝑙 𝑜𝑜𝑜𝑜𝐴𝐴 ℎ𝑙𝑙𝑣𝑣𝑒𝑒 𝐴𝐴ℎ𝑝𝑝𝑙𝑙 𝑙𝑙𝑦𝑦𝑀𝑀𝐾𝐾𝐴𝐴𝑜𝑜𝑀𝑀

𝜇𝜇 = 𝑔𝑔 ∗ �
𝑧𝑧𝑖𝑖
70
� , 𝑧𝑧𝑖𝑖 ∈ (10, 70)

(4) 

2.5 REGIONAL PREVENTION AND CONTROL -- 
INTELLIGENT EARLY WARNING MODEL OF 
COVID-19 TRANSMISSION 
Will stay patient point transmission as the center, the 
selection of a suitable transmission radius r, 20 each 
transmission point to the picture draw the transmission 
range, can be observed in the red circle on the drawing is 
concentrated in the center of Shijiazhuang area, but it does 
not reflect that will be coronavirus propagation direction 
and trend, we use the nature of the geometric figure line 
inscribed circle, The irregular image composed of the 
above 20 small circles was analyzed, and its 
circumferential circle was made by Python, as shown in 
Figure 9. 

 
Figure 9. Image processing steps 
Then the original image is extracted, the irregular image 
composed of small circles is saved, and its mean value is 
filtered and binarization is carried out. Then, the 
outermost contour of the image is obtained [7]. 
MinareaRect method is used to calculate the minimum 
outer rectangle of the contour, and the four vertex 
coordinates of the rectangle are obtained by 
transformation, and the rectangle is drawn. Use the 
MinEnclosure Circle method to find the minimum 
perimeter circle for the contour, obtain the center and 
radius information, and draw the circle, as shown in 
Figure 10. 
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Figure 10. Renderings 
The above figure is the effect diagram of the outer circle. 
It can be clearly seen that the overlapping scope of the two 
outer circles is the area with more infected area and the 
area with more serious epidemic, while the non-
overlapping part is the trend of the epidemic transmission 
direction. As can be seen from the above figure, the most 
severe areas in Shijiazhuang are Xinle, Zhengding, 
Luquan and other areas. There are two main directions of 
transmission of the epidemic: one is to the northwest; 
Second, it wants to spread to the southeast. Using the 
movement of patients, we can get a rough idea of the 
direction and severity of the epidemic in Shijiazhuang. 
3. RESULTS AND DISCUSSION 
3.1 EVALUATION OF THE MODEL 
Through the above methods, we established a precise 
prevention and control model for the spread of the 
epidemic in Shijiazhuang City. Considering the future 
prediction of the newly confirmed number of people in the 
area of Shijiazhuang City and the movement trajectory of 
patients, we established a general trend and development 
trend of the spread of the epidemic. Through this method, 
we can establish a model for accurate prevention and 
control of the spread of the epidemic in all cities across the 
country. However, due to limited technology, unknown 
factors and emergencies were not taken into account in the 
model established by us. In general, this model is 
relatively accurate, and the difference between the results 
obtained by us and the actual results in Shijiazhuang is 
small, showing a certain accuracy. 
This model is oriented to cities, and the relevant 
government ensures that the epidemic in all provinces and 
even the whole country can be controlled and effective 

through accurate prediction of cities. Starting from local 
areas, the epidemic can be extended to the whole country 
to effectively control the development of the epidemic 
situation. 
3.2 APPLICATION OF THE MODEL 
The relevant government can realize accurate prevention 
and control on the basis of this model. The overlap range 
of the outer circle of the model results was taken as the 
main prevention and control area in the region. There were 
many patients in this area and the intensity of infection 
was certain. The prevention and control awareness of the 
personnel in this area was strengthened. The area where 
the model results do not overlap is taken as the future 
prevention and control area. This area may be impacted by 
COVID-19 in the future, so it is necessary to strengthen 
the inspection of outsiders, control the prevention and 
control awareness of people in this area, and organize the 
spread of COVID-19. 
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Abstract: Important during the manufacturing of the 
shaving material. Cutting the raw material of the shaving 
material, the reason for the stipulation, the cutting method 
of the shaving material, and the important action related 
to the arrival of the shaving material company. General 
material division board charge Japanese charge Two types 
of sample formula, because of the disparate sample 
formula, there is a dissimilar solution plan, but the 
minimum amount of raw materials for the purpose and the 
maximum utilization rate of the total material ratio. Period, 
with cut-off method Horizontal cut-off Japanese cutting 
Direct cut-off. Opposite charges, neck tip analysis, one 
type of raw material cutting, one type of research, re-
development of one type of raw material cutting, multiple 
types of single-layered surface, utilization equality, 
bundled linear programming method, ratio of material 
utilization rate, standard number of functions, sum of 
individual numbers Analysis amount of change, research 
A certain material cut-off raw material acquisition actual 
92% target material rate. For mixed raw materials, the 
"sheet material + coil material" co-optimization model is 
adopted, and the respective optimum is first achieved 
before the overall optimum. Linear programming method, 
plate-based cutting method, long-term basic standard 
cutting, arranging, and most of the mixed type raw 
materials, the actual material ratio is 92%. 
Keywords: Cutting Material; Linear Programming; 
Integer Index; Co-Existing Model  
 
1. SMALL-QUANTITY CUTTING PLAN MODEL  
1.1 ONE KIND OF RAW MATERIAL CUTTING ONE 
KIND OF MODEL 
Suppose that the size of the steel raw material of a steel 
manufacturer is 𝑀𝑀 ∗ 𝑁𝑁 (𝑀𝑀> 𝑁𝑁), and now it is necessary 
to cut out the order 3 that meets the conditions on the basis 
of the raw material (the name of the order is specified here 
as order 1), and the coil material Both types of orders and 
sheet materials are rectangular orders. Therefore, suppose 
the specification of order 1 is 𝑀𝑀 ∗ 𝑜𝑜 (𝑀𝑀> 𝑜𝑜). Since steel 
materials and orders are also rectangular, when 
considering the cutting order issue, Starting with the 
length and width of the steel material, two cutting methods 
are drawn up: horizontal cutting and vertical cutting. The 
horizontal cutting requires that the length m of order 1 be 
parallel to the length M of the steel material, which is used 
as a benchmark for cutting; vertical cutting The width n of 
order 1 is required to be parallel to the length m of order 

1, and the cutting is performed on this basis, as shown in 
Figure 1 for the cutting method. The specific process is as 
follows: Set the number of orders 1 to be cut along the 
horizontal direction of M of the steel as x, and the number 
of vertical cuts as y, to satisfy 𝑀𝑀𝑙𝑙 + 𝑜𝑜𝑏𝑏 ≤ 𝑀𝑀, along the 
horizontal direction of N of the steel material The number 
of cutting order 1 is u, and the number of vertical cutting 
steel materials is v, then it satisfies 𝑀𝑀𝛥𝛥 + 𝑜𝑜𝑣𝑣 <= 𝑁𝑁, then 
two integer plans are established [1]: 
𝑀𝑀𝑙𝑙𝑥𝑥 𝐹𝐹1 = 𝑀𝑀𝑙𝑙 + 𝑜𝑜𝑏𝑏,𝑀𝑀𝑙𝑙𝑥𝑥 𝐹𝐹2 = 𝑀𝑀𝛥𝛥 + 𝑜𝑜𝑣𝑣    (13) 

s. 𝐴𝐴. �𝑀𝑀𝑙𝑙 + 𝑜𝑜𝑏𝑏 ≤ 𝑀𝑀
𝑙𝑙, 𝑏𝑏 ∈ 𝑁𝑁 , 𝑙𝑙. 𝐴𝐴. �𝑀𝑀𝛥𝛥 + 𝑜𝑜𝑣𝑣 ≤ 𝑁𝑁

𝛥𝛥,𝑤𝑤 ∈ 𝑁𝑁  (14) 

 
Figure 1 Two ways of order cutting 
Among them, the objective functions are F1 and F2, 
respectively representing the utilization of the length of 
the M side and N side of the steel material, and N is a set 
of natural numbers. The optimal solutions a, b and u, v are 
obtained by two integer programs, namely: the best 
cutting plan for cutting an order with raw materials. 
1.2 ESTABLISH A MODEL FOR CUTTING 
MULTIPLE ORDERS OF RAW MATERIALS 
Because users generally require more than one order 
quantity, a multi-order cutting model is proposed on the 
basis of a single order cutting model. When the steel is cut 
along the assembly line, the gang tool holder is cut parallel 
to the wide edge of the steel plate, and the disc cutter is 
parallel to the wide edge of the steel plate. The long side 
of the steel plate is cut. Suppose the order is placed 
vertically, and x1 product S1, x2 product S2...xi product 
Si are cut longitudinally along the long side M of the steel, 
so that 𝑀𝑀1𝑥𝑥1 + 𝑀𝑀2𝑥𝑥2 + ⋯+ 𝑀𝑀𝑖𝑖𝑥𝑥𝑖𝑖 ≤ 𝑀𝑀  assumes the 
order is placed horizontally, the long side of the order 
Parallel to the wide side of the steel, cut u1 pieces of 
product S1, u2 pieces of product S2...ui pieces of product 
Si, so that 𝑀𝑀1𝑥𝑥1 + 𝑀𝑀2𝑥𝑥2 + ⋯+ 𝑀𝑀𝑖𝑖𝑥𝑥𝑖𝑖 ≤ 𝑀𝑀  screen the 
raw materials and remove the length Mj(j=1, 2, 3...) or the 
width Nj (j=1, 2, 3...) can not meet the requirements of the 
order, reserve the remaining materials and calculate the 
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order cutting order. 
𝑀𝑀𝑙𝑙𝑥𝑥  𝐹𝐹𝑙𝑙 = 𝑀𝑀1𝑥𝑥1 + 𝑀𝑀2𝑥𝑥2 + ⋯+ 𝑀𝑀𝑖𝑖𝑥𝑥𝑖𝑖  
  𝑀𝑀𝑙𝑙𝑥𝑥  𝐹𝐹𝑃𝑃 = 𝑀𝑀1𝑥𝑥1 + 𝑀𝑀2𝑥𝑥2 + ⋯+ 𝑀𝑀𝑖𝑖𝑥𝑥𝑖𝑖 

(3) 

𝑥𝑥1𝑀𝑀1 + 𝑥𝑥2𝑀𝑀2 + ⋯+ 𝑥𝑥𝑖𝑖𝑀𝑀𝑖𝑖 ≤ 𝑀𝑀𝑗𝑗 (4) 
𝑥𝑥1, 𝑥𝑥2, … , 𝑥𝑥𝑖𝑖 ∈ 𝑁𝑁 (5) 

1.3 LINEAR PROGRAMMING CALCULATES THE 
NUMBER OF ORDER CUTS 

𝐴𝐴1 = �
𝑙𝑙11 ⋯ 𝑙𝑙1𝑛𝑛
⋮ ⋱ ⋮

𝑙𝑙𝑚𝑚1 ⋯ 𝑙𝑙𝑚𝑚𝑛𝑛
� ,𝐴𝐴2

= �
𝑏𝑏11 ⋯ 𝑏𝑏12
⋮ ⋱ ⋮

𝑏𝑏𝑚𝑚1 ⋯ 𝑏𝑏𝑚𝑚𝑛𝑛
� ,𝐴𝐴3

= �
𝑝𝑝11 ⋯ 𝑝𝑝1𝑛𝑛
⋮ ⋱ ⋮
𝑝𝑝𝑚𝑚1 ⋯ 𝑝𝑝𝑚𝑚𝑛𝑛

� 

(6) 

𝐴𝐴3 = 𝐴𝐴1 ∗ 𝐴𝐴2 (7) 
A1 is the raw material length utilization matrix, A2 is the 
raw material width utilization matrix, and A3 is the order 
cut number matrix (derived from the product of each 
element in A1 and A2) 
Construct a system of linear programming equations: 

𝐴𝐴3 ∗ (𝑥𝑥1, 𝑥𝑥2 … 𝑥𝑥𝑛𝑛)′ = (𝛥𝛥1,𝛥𝛥2 ⋯𝛥𝛥𝑛𝑛)′ (8) 
According to the above formula, the equation group about 
the quantity of cutting orders can be listed, and combined 
with the actual constraint conditions, the final cutting 
result can be calculated as shown  
in the data in the following table: 

Table 1 Final cutting situation and raw material usage 

The cutting plan can be drawn based on the cutting data in 
the above table, so as to achieve the cutting purpose.On 
the basis of the above cutting plan, we can calculate the 
yield T of this plan: 

Yield rate T

=
Cutting area Sm1 + Remaining material area 𝑆𝑆𝑚𝑚2

Total area of raw materials used SM
 (9) 

Evaluation of the plan by calculating the yield rate. 
2. CO-OPTIMAL MODEL OF "COIL + SHEET" 
2.1 OPTIMAL SOLUTION CALCULATION BASED 
ON INTEGER PROGRAMMING 
For two types of raw materials: sheet material and coil 
material, the optimal plan for cutting 5 kinds of coil 
material has been clarified in question 1. Therefore, on the 
one hand, the integer programming model of question 1 is 
used to continue to realize the coil material The same 
treatment, while considering the remaining material and 
waste after cutting the coil, use it to cut a part of the sheet; 
on the other hand, the optimal cutting plan is given for the 
sheet. On the one hand, after the operation of cutting the 
coil in the first question, we can use the raw material and 
the original waste part to cut the sheet at the same time 
during the cutting of the coil to realize the cutting of part 
of the sheet [1]. Among them, the specific implementation 
plan of "remnant material cutting" is as follows: 
When cutting the sheet, using the original scrap part of 
raw material 1 can cut 3 orders 12, and using three sheets 
of raw material 1 can be cut 3 times, a total of 9 orders 12 
can be obtained, and the other 12 orders are processed in 
the same way. 

 
Figure 2 Schematic diagram of cutting order 12 
As shown in Figure 2, the remaining material in the raw 
material 7 is used to cut the order 12. The red dotted line 
around the order 12 is the long path, and the purple dotted 
line is the wide path. The schematic diagram shows the 
complete cutting process. The schematic diagram is 
compressed horizontally. 

 
Figure 3 Flow chart of use of remaining and waste 
materials 
Final cutting plan: (1) Use the waste part of raw material 
1 to cut 9 orders 12, (2) Use the waste part of raw material 
7 to cut 2 orders 12, (3) Reuse one raw material 7 to cut 
14 Order 12, 3 orders 1 can still be cut from this raw 

Raw 
material 
number 

Inventory All cutting method (order number × quantity of one piece × quantity of raw materials used) Usage 
amount 

1 5 Order 2×(5×3) Order 3×(5×3)  
Order 5×(4×3) Order 1×(9×2) 

5 

6 10 Order 1×(1×4) Order 2×(3×4) Order 3×(3×4) 4 
7 12   Order 1×(2×2) Order 5×(3×2) Order 1×(3×1) Order 1×(2×5) Order 4×(5×5) Order 1×(2×1) 

Order 4 ×(4×1) 
8 

8 9 Order 3×(6×2) 2 
9 3 Order 3×(3×1) Order 4×(3×1) 1 
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material 7. (4) According to problem 1, all 5 raw materials 
1 will be used. Here, take out 1 raw material 1 for cutting 
the back sheet., The operation transfer on the raw material 
1 is to find a raw material 7 cut 4 orders 1 + raw material 
7 cut 3 orders 1, thereby reusing the remaining material, a 
total of 2 raw materials 7. The specific process is shown 
in Figure 3. 
2.2 OPTIMAL SOLUTION MODEL FOR SHEET 
METAL 
On the other hand, for other sheet materials, we use integer 
programming [2] to calculate the optimal cutting plan:By 
comparing the length and width of the sheet with the 
length and width of the raw material, a superior cutting 
method can be found. For example, take the first sheet as 
an example, use the length as the reference edge, and the 
length and length are arranged next to each other. Form a 
large rectangle with constant width and increasing length, 
where the length is the length of the first sheet × the 
required quantity. The other sheets are operated in the 
same way. Various sheets can be arranged in close 
proximity in length, with relative widths, such as As 
shown in Figure 4: 

 
Figure 4 Schematic diagram of the optimal cutting method 
for sheet metal 
In order to reduce the number of raw materials, we directly 
use the longer raw materials to cut the synthesized 
rectangle, so before cutting, we need to arrange the length 
of each order, And according to the respective demand of 
the sheet material, as shown in Table 3, since 4 of the raw 
materials 1 have been used up when cutting the coil 
material, in Figure 1, the raw material 1 is used to cut 
seven orders 1 is changed to raw material 7 and four are 
cut. Order 1, and finally use the remaining raw material 1 
to cut the sheet. 
Table 2 Demand for sheets 

Order number length width Demand 
6 897.32 603.06 38 
7 896.09 714.72 23 
8 1096.33 435.84 31 
9 890.53 343.08 40 
10 752.61 641.45 42 
11 970.16 667.21 34 
12 998.29 472.30 25 
13 1024.87 340.51 24 
14 621.91 476.60 22 
15 1243.03 471.25 28 

The specific optimal cutting solution process of the sheet 
is shown in the figure below. 
According to Figure 5, arrange the long-phase of each 
kind of sheet into a row. This arrangement realizes the 

situation of the final sheet that needs to be cut. [3], In 
summary, the "coil material + sheet material" co-
optimization idea is to add a raw material adjustment 
based on the cutting method of the problem one coil 
material, and use one raw material 1 to cut all the 
remaining plates, and finally, the optimal coil material + 
plate The optimal plan of material to realize the total 
optimal cutting plan of "coil material + sheet material".  

 
Figure 5 Diagram of the optimal cutting method for sheet 
metal 
Among them, through calculation, we find that the 
minimum number of raw materials used is 22, and the 
yield rate.The yield rates of raw materials 1, 6, 7, 8, and 9 
are 95%, 92%, 90%, 88%, 93%, respectively 
3.CONCLUSIONS 
In the process of steel cutting orders, this article first 
establishes a model of order cutting quantity, which 
includes one type of raw material cutting, one order, and 
one type of raw material cutting multiple order methods. 
The integer programming algorithm is used to calculate 
the order cutting quantity. 
Secondly, for two types of raw materials-sheet material 
and coil material, an optimal model of "sheet material + 
coil material" is established, using integer programming 
algorithm to determine the use process of waste and 
remaining material, and further establish the sheet 
material category The optimal model of each, the 
respective optimal to achieve the common optimal, the 
final result is that the number of raw materials is the least, 
and the yield rate is about 90%. 
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Abstract: Along with the development of big data and the 
rise of IT industry, the high energy saving and low failure 
rate of submarine data center attract the attention of many 
enterprises. But how to place as many servers as possible, 
and its heat dissipation performance has become the focus. 
based on the container size, placement mode and 
temperature of the south china sea working environment 
given in the problem, combined with the consideration of 
different cooling modes, it is more appropriate to establish 
a one-dimensional steady-state heat conduction model of 
the cylinder wall to solve the maximum heat dissipation 
capacity of the data center container, thus determining the 
number of servers arranged. For this problem, we use 
Fourier's law as a basic law in heat transfer to describe the 
relationship between heat flux and temperature difference, 
to establish a cylindrical coordinate system, to write a the 
differential equation of heat conduction, to bring the 
boundary conditions into the equation, and to calculate the 
heat flux by integral. 
Keywords: Fou rier's heat transfer law; thermal 
conduction differential equation; Newton cooling formula; 
column coordinate system 
 
0. FOREWORD 
At present, big data technology has become the future 
development direction of IT industry, and as the 
cornerstone of big data technology, the location and heat 
dissipation of data center have become the bottleneck of 
development. The emergence of submarine data center 
provides an effective development direction for solving 
this bottleneck. It not only does not need to occupy land 
resources, but also saves energy consumption through 
seawater heat exchange system. Is a complete green 
sustainable development of big data center solution. How 
to store more servers in the limited volume of the 
submarine data center and ensure the heat dissipation of 
the server, it is necessary to establish the steady heat 
dissipation model of the shell according to the seabed 
condition, the shape and material of the data center 
container, the heat production per unit time of the server, 
and apply the model to solve the temperature distribution 
and shell design.The model has the following features and 
requirements: 
(1) The heat production of a single 1 U server is 500 
W(normal operating temperature can not exceed 80 
degrees Celsius), and the height of the 1 U server case is 
44.45 mm, the width is 482.6 mm and the length is 525 
mm. 
(2) Different materials may be used for the container shell, 

and the fin structure may be added to increase the heat 
dissipation area. The cost, suitability for the deep sea 
environment and service life should also be taken into 
account the material. 
(3) Deep sea water has a lower temperature, but it also 
requires higher pressure resistance of the shell. Tides and 
seasons change the working environment of the data 
center. 
(4) The steady-state heat transfer model should be 
established, and the monovalent condition should be given 
to solve the heat conduction heat flux. 
1 PREPARATION OF STEADY-STATE HEAT 
TRANSFER MODEL BASED ON CYLINDRICAL 
COORDINATE SYSTEM 
1.1 MODEL ASSUMPTIONS 
Suppose 1: Because the length of the cylinder wall is much 
greater than its outer diameter, the heat conductivity along 
the axis is negligible, the iso thermal surface is a 
concentric cylindrical surface, and the temperature inside 
the wall only changes along the radius direction. 
As sum e 2: Since the amount of sea water is close to 
infinite, the temperature is almost constant after the heat 
exchange with the container shell, and the shell has 
minimal impact on the current, the sea water flowing 
around the shell can be similar to constant temperature. 
Suppose 3: regardless of the contact heat resistance 
between the contact surfaces, the contact interface is 
continuous, the server heat production can be evenly 
transmitted to the housing surface. 
Suppose 4: Simplify to one - dimensional heat transfer 
problems without regard for other heterogeneous heat 
sources and heat transfer processes. 
1.2 SYMBOL DESCRIPTION 

symbol instruction dimension 
q Heat flux J/㎡·s 
λ Heat transfer coefficient W/(㎡·K) 
h Con po ection heat exchange 

coefficient 
W/ (㎡*K) 

t  temperature  K 
φ Heating power of internal heat 

source 
W 

θ Excess temperature K 
A F ings cross - sectional area ㎡ 

1.3 MODEL PREPARATION 
1.3.1 HEAT TRANSFER MODE 
There are three basic heat transfer modes in 
thermodynamic process: 
(1) Heat conduction: the heat transfer produced by the 
thermal movement of microscopic particles in the absence 
of relative displacement of matter, and the heat transfer in 
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solid, liquid and gas, mainly based on Fourier law; 
(2) Heat convection: the heat transfer process caused by 
the relative displacement of each part of the fluid caused 
by the macroscopic motion of the fluid and the mixing of 
the cold and hot fluids, mainly considering the heat 
exchange between the fluid and the contact surface of the 
object, based on Newton's cooling formula; 
(3) Thermal radiation: an object transmits energy through 
an electromagnetic wave and can occur in any object. 
1.3.2 BOUNDARY CONDITIONS 
(1) The first kind of boundary conditions: the temperature 
distribution on the boundary of the object and its variation 
with time are given; 

 T(x, y, z, t)|(x,y,z)∈Γ = f(x, y, z, t) (1) 
(2) The second kind of boundary conditions: the 
distribution of heat flux on the boundary of the object and 
its variation with time are given; 

∂T
∂n

|(x,y,z)∈Γ = f(x, y, z, t) (2) 

(3) The third type of boundary conditions: the temperature 
and the surface heat transfer coefficient of the fluid is 
convective heat transfer with the surface of the object are 
given; 

(
∂T
∂n

+ σT)|(x,y,z)∈Γ = f(x, y, z, t) (3) 

1.3.3 FOURIER LAW OF HEAT TRANSFER 
 Fourier's law is a basic law in heat transfer, which 
describes the relationship between heat flux and 
temperature difference. 

q = −λ
dT
dx

(4) 

where the q is the heat flux, the λ represents the heat 
transfer coefficient, and the dt/dx represents the 
temperature difference over a distance microelement. For 
the heat conduction process in the model, Fourier heat 
transfer law is mainly used. 
1.3.4 NEWTON FORMULA 
 Newton's cooling law is a discrete extension of Fourier's 
law, which describes the heat transfer process between 
fluid and object surface. 

q = hΔT (5) 
Newton's cooling law is a discrete extension of Fourier's 
law, which describes the heat transfer process between 
fluid and object surface. 
1.3.5 STEADY-STATE UNSTEADY STATE 
 The temperature field that does not change with time is 
called steady temperature field, the heat conduction in 
steady temperature field is called steady heat conduction, 
the temperature field that changes with time is called 
unsteady temperature field, and the heat conduction in 
unsteady temperature field is called unsteady heat 
conduction. 
1.4 MODEL DIMENSION AND COORDINATE 
ESTABLISHMENT 
Data center containers and servers are geometric to three 
- dimensional models. However, for this issue, because: 
(1) The boundary conditions are evenly distributed, heat 
transfer can be seen in only one direction, that is, per pend 
icular to the surface of the cylinder side; 
(2) There is no other uneven heat transfer process and heat 

sources, which has no significance for 3 - D heat transfer 
research. 
Therefore, consider establishing a one - dimensional heat 
transfer model, study only the heat transfer process from 
container to sea water, and establish the coordinate system 
as follows:  

 
Figure1.cylindrical-coordinate system 
2. ESTABLISHMENT OF THE STEADY - STATE 
HEAT TRANSFER MODEL 
2.1 PROBLEM ANALYSIS 
 According to the law of energy conservation, establish 
the thermal balance equation, the law of the Fou equation, 
the thermal conductivity differential equation, then 
establish the steady state heat transfer model of the heat 
transfer density, calculate the maximum heat dissipation 
per unit time, and determine how many servers can be 
placed in a single container shell. 
2.2 Model Establishment -- Steady State Heat Transfer 
Model 
2.2.1 thermal conductivity differential equation 
For steady-state heat transfer in cylindrical coordinate 
system, the general form of thermal conductivity 
differential equation is: 

 ρc
∂t
∂x

=
∂
∂x
�λ
∂t
∂x
� +

∂
∂y
�λ
∂t
∂y
� +

∂
∂z
�λ
∂t
∂z
� + Φ (6) 

When the problem is reduced from 3 D to one - 
dimensional free heat transfer, the equation can be 
reduced to: 

d
dr
�r

dt
 dr
� = 0 (7) 

2.2.2 BOUNDARY CONDITIONS 
Class I boundary conditions apply for this heat transfer 
process. The boundary and initial value conditions are as 
follows: 

�
r = r1, t=t1
r = r2, t=t2

(8) 
2.2.3 SOLVING PROCESS 
Using two boundary conditions: 

r = r1, t = t1
r = r2, t = t2

⇒

⎩
⎪
⎨

⎪
⎧ c1 =

t2 − t1
ln �r2

r1
�

c2 = t1 − ln r1
t2 − t1
ln �r2

r1
�

(9) 

The temperature distribution of the cylinder wall is as 
follows: 

t = t1 +
t2 − t1
ln �r2

r1
�

ln �
r
r1
� (10) 
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The temperature distribution is a logarithmic curve 

t = t1 − (t1 − t2)
ln � r

r1
�

ln �r2
r1
�

⟶
 Derivative function dt

dr
= −

t1 − t2
ln �r2

r1
�

1
r

(11) 

q = −λ
dt
dr

=
λ
r

t1 − t2
ln �r2

r1
�
�

W
m2� (12) 

Φ = 2πrlq =
2πλl(t1 − t2)

ln �r2
r1
�

[W] (13) 

After replacing the relevant data, it is estimated that the 
data center container can hold up to 422 1U servers. 
3. CONCLUSION 
In this problem, Fourier heat conduction law and calculus 
method are used to calculate a server with a maximum of 
400 or so in the seabed data center, but in practice, the 
environment of the seabed is unknown, so the placement 
of the server is reduced as much as possible. 
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Abstract: The presidential election in the United States has 
a great influence and has aroused wide attention. To 
analyze the impact of the election of different candidates 
on the U.S. economy and China's economy, this study uses 
analytic hierarchy process and linear regression fitting 
methods and carries out a multi field parallel analysis. To 
make the prediction more accurate, the weighted 
translation of time series is used and compared with the 
regression prediction. And then get the different influence 
of different candidates, to draw the relevant conclusions. 
Key words: AHP; Linear Regression Prediction; 
Quantitative Analysis 
 
1.INTRODUCTION  
Due to the different ruling styles of the two parties in the 
United States and the different views of the candidates, 
trump, the Republican candidate, and Biden, the 
Democratic candidate, will have very different policies on 
taxation, foreign affairs, etc. According to the data and 
regression prediction, this study analyzes the impact of 
different candidates on the U.S. economy from many 
aspects, so as to help us deal with different situations and 
formulate corresponding countermeasures. 
2.Establishment and Analysis of The Model 
2.1MODEL HYPOTHESIS 
In order to remove the influence of uncertain factors, it is 
assumed that the information and data of the two 
candidates collected are true and effective, the analysis 
data are basically consistent with our model, and the 
quantitative judgment data are basically consistent with 
the actual situation. 
2.2THE CONSTRUCTION OF MODEL 

  
Figure 1 Five aspects of standard layer 
This study combines word cloud graph to analyze the 
language strategies of the two candidate words collected, 
and quantify the data.[1] Because trump and Biden, two 

candidates have fuzziness in many views and policies, and 
they have different weight ratios in different factors. 
Therefore, we generate two comparison matrices to 
analyze the different weights of the two candidates by 
processing the previous data. 
Build a hierarchical analysis model. The impact on the 
U.S. economy is the target layer, the following five 
aspects as the middle layer is the standard layer, and the 
economic growth, stability and recession are the plan layer. 
[2] As shown in Figure 1. 
Then the pairing comparison matrix is constructed 
Most of the data involved in the factors affecting the U.S. 
economy are policies[3], so we use natural language 
processing and other methods to visualize the text data, 
and then analyze the subjective factors in the text to get 
the weight of each factor. 
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A is a pairwise comparison matrix. 
Then calculate the weight vector and check the 
consistency 
Calculate the product of elements in each row of the 
judgment matrix  
Then Calculate the NTH square root  

Wi = � aij

n

j=1

(i, j = 1, 2⋯ n) (2) 

After normalization, the eigenvectors, namely weight 
vectors, are calculated 

W�i = (W�1, W�2,⋯W�n)      (3) 
ai = W�i ÷ ∑ W�j(i = 1, 2⋯ n)n

j=1       (4) 
B = (a1, a2,⋯ an)T        (5) 

Calculate the maximum eigenvalue  
λmax(A)      (6) 

λmax(A) = 1
n
∑ (AB)i

ai
n
i=1       (7) 

AB = �

(AB)1
(AB)2
⋯

(AB)n

� = �

a11 a12 ⋯ a1n
a21 a22 ⋯ a2n
⋯ ⋯ ⋯ ⋯

an1 an2 ⋯ ann

��

a1
a2
⋯
an

�(8) 

Calculate consistency and consistency ratio 
The consistency ratio CR< 0.1 meets the consistency 
requirement, and the previous weight vector can be used 
2.3CALCULATION OF COMBINED WHOLE 
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VECTOR AND ITS CONSISTENCY TEST 
The above part only calculates the decision weights of the 
five factors of the standard layer to the target layer, and 
constructs the hierarchical structure. In addition, the 
scheme layer needs to calculate the hierarchical structure 
of 5 factors respectively[4], and the 5 hierarchies are 5 
paired comparison matrices.  
In order to make the calculation more convenient, this 
study uses the user-defined function in MATLAB, first 
defines the analytic hierarchy process, and then puts the 
required comparison matrix into it, and then directly 
calculates the proportion of each scheme layer. As shown 
in Table 1. 
Table 1 Several options of function 

Curve type equation R party 
Linear regression y=45422x-90236800 0.8279 
Index return Y = 8.09 e-34e0.04x 0.8602 
Logistic regression y=-692769078+91222926ln(x) 0.8273 
Quadric linear 
gyrus 

y=2047-
8181362x+8173493655x2 0.8769 

By comparing the evaluation parameters of the above 
curves, the R square value (determination coefficient) of 
the quadratic polynomial curve was the largest, with a 
fitting degree of 87.69% and a F value (variance test) of 
135.3885.[5] Therefore, quadratic polynomial is selected 
as the regression model for the forecast of GDP and 
American economic development. Its prediction equation 
is as follows:  
y=2047-8181362x+8173493655x2  
The relationship between the observed data (represented 
by red dots in the figure) and the fitting curve can be used 
in the fitting degree of the observed data. As shown in 
Figure 2. 

.   
Figure 2 The relationship between data and fitting curve 
According to our regression analysis of trump, re-election 
may cause a continuous decline in GDP and economic 
recession. [6] Biden's relevant policies have many 
similarities with Obama's at that time, and some 
quantitative data of Biden and Obama are very similar. 
Through the linear regression fitting of the impact of U.S. 
tax on economic GDP, it is found that there are great 
differences.[7] after the outbreak of the epidemic in the 
United States, the trump government's neglect of the 
epidemic led to the rapid decline of domestic GDP, which 
had adverse effects. 
Although trump actively promoted the work of recovery 
and production, the purpose is to make GDP rebound, and 
achieved certain results. But in the long run, if the 

epidemic is not effectively controlled, the U.S. economic 
situation is still not optimistic, and it is difficult to achieve 
long-term development.  
2.4ANALYSIS OF AHP RESULTS  
Table 2 Results of analytic AHP 

 Trump Biden 
D1 0.2993 0.3479 
D2 0.3453 0.3226 
D3 0.3554 0.3295 

As shown in Table 2. 
D1, D2 and D3 respectively represent economic growth, 
flat economy and recession. It is obvious that Trump's 
recession has a high weight, while Biden's is flat economy 
or growth. It can be estimated that Biden will have a high 
chance to win the election and will bring good 
development to the US economy.  
3.MODEL EVALUATION AND ANALYSIS:   
This study uses linear regression fitting and analytic 
hierarchy process to evaluate the impact of the election of 
trump and Biden on the American economy. Through the 
comparison matrix calculation and the visual processing 
analysis of the text, the corresponding conclusions are 
obtained. [8] If trump maintains his tax and trade policies 
after he takes office, the US economy may decline. 
According to the analysis of Biden's government's 
relevant comments, his policies after taking office will 
ease the U.S. economy to a certain extent, and there will 
be great changes in the control of the epidemic situation 
and tax revenue. In the long run, this is beneficial to the 
development of the US economy. 
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Abstract: Higher education system is an important part 
of a country's education of citizens, which has 
important value. This paper measures and evaluates 
the health status of the higher education system at the 
national level. We collect data from the world bank, 
and use factor analysis to analyze the selected index, 
including Expenditure on tertiary education(Ex), 
School enrollment, tertiary (Se)and so on. Three 
principal components are obtained by dimensionality 
reduction of eight indexes. The entropy weight method 
is used to determine the weight of each index. Then the 
improved FCE is applied to generate fuzzy matrix 
based on accurate data, and the entropy weight method 
combined with linear weight is used to calculate the 
score, so as to evaluate the health status of a national 
higher education system. Finally, we select six 
countries with different levels of education, such as the 
United States, Russia and Guinea, and brings the index 
data of each country into the evaluation model. The 
results show that the health status of Guinea's 
education system is poor. According to the local 
development level, We plan a blueprint to support the 
transformation of GIN higher education system from 
its existing state to a healthy and sustainable state. 
Keywords: Higher education system; Entropy method; 
FCE; Factor analysis 

 
1.INTRODUCTION 
Higher education system is an important part of a 
country's educational citizens. There are many ways of 
higher education in various countries. Each country 
not only trains its own students, but also attracts a large 
number of international students to study. Each 
country has its own advantages and disadvantages. 
After necessary adjustment under the current situation 
of epidemic situation, countries need to reflect on their 
higher education system. Therefore, it is an urgent 
problem to evaluate the health of a country's higher 
education system and propose a reasonable blueprint 
for it to support the healthy and sustainable higher 
education system.  
2.EXPERIMENTAL  
2.1PRE-PRCESSING OF INDICATOR DATA  
This paper collects the education data of 15 countries 
in the world bank. In order to remove the noise and 
irrelevant data, this paper cleans the data by processing 
the missing values and smoothing the noise values, 
and then combines the data collected from the data 
sources into the same table. Finally, the collected data 
are analyzed by descriptive statistics, and converted 
into suitable data The form of digging. Some 
descriptive statistical results are shown in Table 1. 

Table 1 Descriptive statistics of some data 
 Ex Se Cu Ed Sc  Go Tr Pu 
mean 21.0384 58.6754 93.7766 27.6668 1.1580 13.4537 72.0182 14.7323 
standard error 1.3134 7.2605 1.1304 4.3637 0.0551 1.2476 2.2811 1.8882 
median 20.3654 64.5766 94.6285 25.4256 1.1745 13.8264 70.9156 12.1334 
standard deviation 5.0867 28.1199 4.3781 16.9006 0.2135 4.8321 8.8348 7.3130 
 skewness 0.4739 -0.4662 -1.0952 0.7086 -2.3800 0.4434 1.4258 1.7567 
area 16.5411 76.7681 15.4798 61.7535 0.9488 17.1650 35.3708 28.5540 

From the above descriptive statistical table, we can see 
that the absolute value of the bias of the collected data 
is less than 3, which means that the data is in good 
agreement with the normal distribution, which can be 
used for further statistical analysis. 
2.2FACTOR ANALYSIS TO REDUCE 
DIMENSION OF FACTOR INDEX  
Table 2 Kmo and Bartlett's test 

Kaiser Meyer Olkin measure of sampling adequacy 0.806 
Bartlett's sphericity test Approximate chi square 53.997 

df 28 
Sig. 0.002 

Firstly, in order to determine whether the original data 
is suitable for factor analysis, we use SPSS software to 
do kmo test and Bartlett test on the data [1], and the 
test results are as table 2. 
The KMO value is equal to 0.806, which indicates that 
the data is suitable for factor analysis. Secondly, the p 
value of Bartlett test is equal to 0.002 and less than 
0.05, which indicates that the original hypothesis is 
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rejected under the 95% confidence level, and the 
correlation coefficient can not be unit matrix, that is, 
there is correlation between the original variables [2], 
so we think that the data is suitable for factor analysis. 
Secondly, Gravel inspection is a method to determine 
the number of factors according to the gravel map [3]. 
Kaiser proposed that the number of factors can be 
determined by observing the change of eigenvalues. 
The following figure 1 shows the test results. 

 
Figure 1 gravel map  
It can be seen from the gravel map that the change of 
the eigenvalues corresponding to the first three factors 
is relatively steep. Starting from the third factor, the 
change of the eigenvalues is relatively flat, which 
indicates that adding the factors corresponding to the 
eigenvalues increases less information. Therefore, 
three principal components are extracted as the first 
level indicators, and the remaining five secondary 
indicators as the second level indicators. 
Finally, after the factor number is obtained from the 
gravel diagram, the results show that the cumulative 
variance explained by the first three common factors 
is 77.32%, and the eigenvalues of the latter three 
common factors are smaller, that is, the contribution of 
the original variables is smaller and smaller, so it is 
suitable to extract the three common factors. 
2.3ESTABLISHMENT OF INFLUENCING 
FACTOR LAYER  
The three principal components extracted by factor 
analysis are education resources, education investment 
and education popularization. By means of component 
analysis. Choosing Education (Ex), school enrollment, 
Tertiary (SE), current education expenditure (Cu), 
educational attachment (ED), school enrollment (SC), 
government expenditure on Education (go), trained 
teachers in upper secondary education (TR) and pupil 
teacher ratio (PU), The influencing factors are as 
Figure 2 : 

 
Figure 2 influencing factors  
This factor layer effectively presents the hierarchical 

factors that affect the health of higher education 
system. 
2.4 DETERMINATION OF INDEX WEIGHT BY 
ENTROPY WEIGHT METHOD 
Through the analysis of the structural characteristics of 
the higher education system, the relevant factors are 
obtained. In order to understand the influence of 
educational resources, investment and popularization 
on the higher education system in detail, this paper 
uses the entropy weight method to calculate the weight 
of each index factor, the results are as table 3. 
Table 3 weight of different factors 

factor 
the weight of 
educational 
resources 

factor 
the weight of 
education 
popularization 

Ex 0.1509 Ed 0.1328 
Tr 0.1875 Se 0.1136 
Pu 0.1004 Sc 0.1252 

factor 
the weight of 
investment in 
education 

Cu 0.1255 

Go 0.0642 

From the above table, we can get the weight of each 
factor, which shows that the health of higher education 
system mainly depends on Tr, Cu and Ed. 
2.5 ESTABLISHING FUZZY COMPREHENSIVE 
EVALUATION MODEL 
Considering the health status of higher education 
system in different countries and the influence of 
different factors on higher education system. For 
further evaluation of influencing factors, a fuzzy 
comprehensive evaluation model can be established 
[4]. The traditional comprehensive evaluation can get 
the influence of different factors. According to the 
traditional model method, this paper analyzes the 
influencing factors of the health evaluation of higher 
education system, obtains the health degree of higher 
education system, and provides decision-making 
strategies for different countries. 
According to the basic method of fuzzy 
comprehensive evaluation model and considering the 
influence of different factors, a set of comments , 
When J = 1, 2, 3, 4, respectively, it means that the 
evaluation has great influence, great influence, little 
influence and no influence. Suppose that there are six 
factors, K means the number of targets affected by the 
factors, and the fuzzy evaluation matrix from the 
factors to their corresponding targets is as follows:  

 𝑅𝑅𝑘𝑘 = �

𝑝𝑝11 𝑝𝑝12 𝑝𝑝13 𝑝𝑝14
𝑝𝑝21 𝑝𝑝22 𝑝𝑝23 𝑝𝑝24
⋯ ⋯ ⋯ ⋯
𝑝𝑝61 𝑝𝑝62 𝑝𝑝63 𝑝𝑝64

� (𝑘𝑘 = 1, 2, 3, … )   (1) 

Among them, 𝑝𝑝𝑖𝑖𝑖𝑖(𝑝𝑝 = 1, 2, 3, 4, 5, 6; 𝑗𝑗 =
1, 2, 3, 4)represents the membership degree of the sub 
factor level index to the j-level comment set. 

𝑝𝑝𝑖𝑖𝑖𝑖 =
𝑊𝑊𝑖𝑖𝑖𝑖

∑ 𝑊𝑊𝑖𝑖𝑖𝑖
4
𝑖𝑖=1

     (2) 

Suppose six factor weight sets: 𝐸𝐸𝑘𝑘 =
(𝑒𝑒𝑘𝑘1, 𝑒𝑒𝑘𝑘2, 𝑒𝑒𝑘𝑘3, 𝑒𝑒𝑘𝑘4, 𝑒𝑒𝑘𝑘5, 𝑒𝑒𝑘𝑘6) The membership 
vector𝐵𝐵𝑘𝑘of each factor index 𝐸𝐸𝑘𝑘 to the evaluation set 
can be obtained by fuzzy synthesis operation on the 
evaluation matrix 𝑅𝑅𝑘𝑘of the factor weight set: 

𝐵𝐵𝑘𝑘 = 𝐸𝐸𝐾𝐾 ⋅ 𝑅𝑅𝐾𝐾 = 𝑏𝑏𝑘𝑘1, 𝑏𝑏𝑘𝑘2, 𝑏𝑏𝑘𝑘3, 𝑏𝑏𝑘𝑘4     (3) 
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The membership vector obtained is the evaluation 
standard, which can evaluate the influence of various 
factors. 
Because the traditional fuzzy comprehensive 
evaluation model is not suitable for the analysis of this 
problem, we need to improve the evaluation model and 
analyze the influence of different factors on the health 
of higher education by changing the comment set. For 
this problem, if you want to reduce the correlation of 
various factors, you can quantify the collected data. 
Considering the objectivity of the evaluation, the 
function can be introduced to quantify the individual 
indicators, and the different evaluation ranges 
corresponding to the evaluation set can be obtained. 
When evaluating the health status of the higher 
education system, there will be different degrees of 
description. The influence of different factors on the 
higher education system will form an evaluation 
matrix, as follows: 

   R = �

𝑝𝑝11 𝑝𝑝12 𝑝𝑝13 𝑝𝑝14
𝑝𝑝21 𝑝𝑝22 𝑝𝑝23 𝑝𝑝24
⋮ ⋮ ⋮ ⋮
𝑝𝑝81 𝑝𝑝82 𝑝𝑝83 𝑝𝑝84

�              (4) 

Among them, 𝑝𝑝𝑖𝑖𝑖𝑖(𝑝𝑝 = 1, 2, 3, 4, 5, 6, 7, 8; 𝑗𝑗 =
1, 2, 3, 4)represents the membership degree of the sub 
factor level index to the j-level comment set 𝑊𝑊𝑖𝑖.Let 
E = (𝑒𝑒1, 𝑒𝑒2, 𝑒𝑒3, 𝑒𝑒4, 𝑒𝑒5, 𝑒𝑒6, 𝑒𝑒7, 𝑒𝑒8) be the weight set of 
factors influencing the evaluation of higher education 
system, the weight set and evaluation matrix are 
substituted into formula (3) for operation. After 
normalization, the membership vector obtained is the 
evaluation standard, which can evaluate the influence 
of various factors. 
3.DEVELOPMENT OF RETIONAL BLUEPRINTS 
FOR SELECTED COUNTRIES 
3.1SELECTION OF COUNTRIES WITH ROOM 
FOR IMPROVEMENT IN HIGHER EDUCATION 
SYSTEMS 

 
Figure 3 final score of each country 
By calculating the membership vectors of the United 
States, Russia, Italy, Germany, Peru and Guinea, 
combined with the above factor analysis method and 
the improved fuzzy comprehensive evaluation model, 
it can be concluded that the health degree of higher 
education system in USA, Rus and DEU is more than 
50%. By assigning values to the comment set, the 
scores of relatively healthy, healthy, sub-health and 
unhealthy are 100, 80 60 and 30 respectively, the 
classification of each level is combined with the 
membership vector x1\𝑥𝑥2\𝑥𝑥3\𝑥𝑥4 , the final 
comprehensive score y of six countries is obtained by 

corresponding multiplication, the country with the 
lowest score will be regarded as the country with room 
to improve its higher education system. The results are 
as figure 3:  
As shown in the figure, Guinea has the lowest 
comprehensive score, so Guinea is selected as the 
country with room for improvement in the higher 
education system, and the subsequent analysis is based 
on Guinea. 
3.2PUT FORWARD A REASONABLE 
BULEPRINT 
Different countries have different economic strength 
and cultural background, and the factors that affect the 
health level of higher education system are also 
different. In order to propose a reasonable blueprint for 
Guinea to support the health and sustainability of the 
higher education system, we use principal component 
analysis and factor weight value to determine the four 
main impact indicators of Ex, Cu, Ed and Se .The 
United States with the highest score and Germany with 
the middle score are selected to compare the relevant 
data of the two countries with Guinea. 

 
Figure 4 GIN Comparison with USA\DEU 

 
Figure 5 Comparison of three countries based on Ed 

 
Figure 6 GIN Gender ratio in enrolment 
By comparing the Ex and Cu indicators of USA, DEU 
and GIN in recent six years, we can see that the Ex 
value of Guinea is significantly higher than that of the 
United States and Germany. Compared with the stable 
Ex value of the United States and Germany, the Ex 
value of Guinea is still fluctuating. For Cu, the trend 
of Guinea is similar to that of other two countries, and 
the value is slightly lower. The above results can 
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reflect that the Guinean government's investment in Ex 
is too large, and the investment is not stable, while the 
investment in Cu is low. 
From the Figure 5, it can be seen that the per capita 
higher education level of the United States is 
significantly higher than that of other two countries, 
with an average annual value of more than 40%, while 
the per capita higher education level of Guinea is 
obviously insufficient, with the value generally below 
10%. Therefore, improving the level of education is 
particularly important for Guinea to improve the 
health of the education system.  
When collecting relevant data, it is found that the 
gender equality index of university enrollment rate in 
Guinea is obviously low, which reflects that there is a 
great difference in the proportion of male and female 
students. By integrating Se, Se-male and Se-female, 
the following results were obtained. 
From the Figure 6, it can be seen that the 
comprehensive enrollment rate of colleges and 
universities in the United States is higher than that in 
Guinea, and the enrollment rate of men and women is 
equal to each other, while that in Germany is similar 
to that in the United States. The comprehensive 
enrollment rate of colleges and universities in Guinea 
is less than 20%, and there is a big difference between 
men and women. Combined with the analysis of 
Guinea's national conditions, due to the backward 
economic situation and the low level of per capita 
income, it is not enough to pay for education. 
Moreover, due to the restriction of local conservative 
ideas, the phenomenon of son preference is serious, 
which leads to a serious imbalance between the 
enrollment rate of men and women.  
4. RESULTS AND DISCUSSION 
Based on the above comparative analysis, the main 
factors affecting Guinea's high-level education system 
are concluded. Aiming at the existing problems, the 
corresponding planning blueprint is put forward from 
several aspects as follows. 
Adjustment of Education Expenditure: in the current 
education system of Guinea, the expenditure on higher 
education is too high, and the investment in primary 
and secondary education is despised. The low 
enrollment rate of colleges and universities leads to the 
waste of educational resources. The government 
should adjust the weight of education expenditure in 
time, reduce part of the excess investment in higher 
education resources, and increase the investment in 
primary and secondary education. Strengthen the 
construction of basic education to gradually increase 
the level of basic education of citizens, improve the 
enrollment rate of colleges and universities, and 
maintain the stability of education expenditure in 
Colleges and universities [5]. 
Adjustment of investment in Education: affected by 
Guinea's national economy, the level of per capita 
income is too low, and most young people are unable 
to receive higher education or even basic education. 

Therefore, the investment in education should be 
adjusted to reduce the probability of students dropping 
out because they can't afford tuition. In addition, the 
proportion of investment in vocational education 
should be increased, and the equipment of education 
and training institutions should be updated to meet the 
requirements of the times.  
Popularization of education concept: popularize the 
"student-centered" education concept [6], give full 
play to students' initiative and enthusiasm in the 
learning process, and require students to change from 
the object of knowledge indoctrination to the main 
body of knowledge information processing [7]. We 
should balance the proportion of male and female 
students, change the conservative ideas of the local 
people, and narrow the treatment gap between the two 
sexes. 
Developing advantages, improving economy and 
promoting education: the development of higher 
education needs a certain material basis, and economic 
development is the premise and guarantee to improve 
the treatment of teachers, which promotes the 
development of higher education to a certain extent. In 
addition, economic development not only makes it 
possible to improve educational conditions, but also 
greatly changes people's concept of education. 
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