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Educational informatization has become the only way for mankind to enter the information age, and the application of educational
resource library is a key issue in the integration of information technology disciplines. Aiming at the shortcomings of existing
college physical education management technology, this article is dedicated to developing a new online management platform
for physical education. Firstly, the introduction of edge computing technology in the architecture design of college physical
education system can fully improve the efficiency of the management system. Secondly, based on data cleaning, the BP neural
network algorithm modified by particle swarm is used to conduct in-depth analysis of the data of the university sports teaching
management system and obtain corresponding optimization measures. Finally, it is verified in actual tests that the system can
quickly perform data search, entry, modification, deletion, and other operations, which can ensure the realization of the school
sports department’s networked, scientific, standardized, and digitalized management of physical education resources.

1. Introduction

Information technology is changing the production, life,
learning, and education methods of human society [1, 2].
It not only brought a brand-new information environment
to the education field, but also caused a comprehensive
innovation of educational concepts, and had a profound
impact on educational thinking, teaching methods and
teaching methods [3]. The physical fitness of current stu-
dents is declining year by year, which is closely related
to the public physical education in colleges and universi-
ties [4, 5]. In order to improve the level and effectiveness
of university teaching, the research of public sports is very
important, and we will carry out related research.

At present, many industries have moved towards office
standardization, automation, and networking development,
of course, including the physical education management
department [6]. While encouraging teachers and students
of various colleges and universities to engage in physical
fitness activities, the education department also found that
colleges and universities have corresponding drawbacks in
sports management, such as the shortage of sports venues

and unreasonable resource allocation [7]. In recent years,
with the rapid development of computers, more and more
companies, universities, and related departments use net-
work and information management models [8]. Modern
management has long become the trend of efficient operation
in various industries. While reducing the pressure of man-
agers, this model also provides convenience for people’s lives
[9]. While the construction of sports Informa ionization is
carried out, information resources are also valued by sports
organizations, and the development of an information-
based sports teaching management system is imperative
[10]. Only in this way, sports resources will be distributed,
and the needs of organizations and individuals at all levels
for sports information will also be met. To achieve informa-
tization and standardization of physical education manage-
ment in colleges and universities, it must develop a physical
education management system. Through the development
of the student physical education management system, the
physical education management system of colleges and
universities realizes management Informa ionization and
standardization [11, 12]. By improving the efficiency of
sports information management, this will not only greatly
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improve the efficiency of student sports management infor-
mation in colleges and universities but also further improve
the physical fitness of students [13, 14].

Educational informatization has become the only way for
mankind to enter the information age, and the application of
the educational resource library is a key issue in the integra-
tion of information technology disciplines. Aiming at the
shortcomings of existing college physical education manage-
ment technology, this article is committed to developing a
new online management platform for physical education.
Develop a new university sports teaching management
system by combining edge computing and particle swarm-
modified BP neural network algorithm technology. Through
this sports management system, the sports resource manage-
ment of the school sports department can be scientific,
standardized, and digitized. The system can quickly perform
operations such as data search, entry, modification, and
deletion.

2. Overview of Related Technologies

2.1. Overview of College Physical Education Management.
Physical education classroom management is an important
part of physical education activities and an important
factor affecting the quality of classroom teaching. Herbart
once said that “if you do not grasp the constraints of man-
agement firmly and gently, teaching any homework is
impossible.” From this, we can know the importance of
scientific management in teaching [15, 16]. Unlike other
subjects, public physical education is taught outdoors to
impart sports knowledge and skills so that students can form
a lifelong physical education class [17]. In order to better
complete the physical education teaching goals and improve
the quality of teaching, physical education teachers control
the impact of various potential factors in the classroom to
complete the teaching goals, which requires teachers to have
outstanding management capabilities [18]. Schematic dia-
gram of the concept of college physical education manage-
ment is shown in Figure 1.

In the process of public sports classroom teaching man-
agement, it is often impossible for both teachers and students
to consider multiple tasks at the same time [19, 20]. We must
realize the psychological compatibility between teachers and
students in the teaching process [21, 22]. In the classroom
teaching process, how teachers manage their work tasks
and their attitudes towards students as well as how students
manage their own learning tasks and their attitudes towards
teachers’ work are very important. In the teaching process,
we learn from each other, combine the advantages of all
aspects, and slowly optimize classroom teaching manage-
ment. But while changing the concept of management
methods, certain principles should be implemented [23]. In
order to achieve informatization and standardization of
physical education management in colleges and universities,
it must develop a physical education management system.
Through the development of the student physical education
management system, the physical education management
system of colleges and universities realizes management
Informa ionization and standardization [24].

2.2. Edge Computing Technology. With the unprecedented
popularity of mobile devices such as smart phones, cloud-
based mobile sensors, tablets, and wearable devices, the
Internet of Things has been extensively developed, thereby
promoting the development of smart environments [25].
The Internet of Things enables mobile users to experience
smart applications and enjoy various services with high-
quality service quality, such as mobile online games and
augmented reality. These services usually require many
mobile devices with limited size and low power consump-
tion to perform computationally intensive and time-
sensitive tasks [26]. However, due to the low computing
power and limited battery life of mobile devices, it is chal-
lenging to perform these services [27, 28]. Edge computing
is an advanced version of cloud computing that reduces
latency by bringing the service closer to the end user. Edge
computing reduces the load of the cloud by providing
resources and services in the edge network. However, edge
computing will increase cloud computing by reducing the
sensitivity of sensitive applications to end users. Like the
cloud, edge service providers can provide end users with
applications, data computing, and storage services [29].

Mobile edge computing (MEC) and wireless power trans-
mission (WPT) are two promising technologies to solve the
above challenges. In recent years, because MEC can signifi-
cantly improve the computing power of mobile devices in a
cost-saving and energy-saving manner, it has attracted
increasing attention from the industry and academia. It
allows mobile devices to offload some or all their computa-
tionally intensive tasks to MEC servers located at the edge
of the wireless network, such as cellular base stations and
access points. Unlike traditional cloud computing, MEC
servers are deployed near end users [30]. Therefore, MEC
has the potential to provide low-latency services, save energy
for mobile users, and achieve high security. So far, many
leading companies have regarded MEC as a promising tech-
nology for future wireless communication networks [31].

3. Analysis of the Needs of College Physical
Education Management

We understand the background and significance of the phys-
ical education management system and the relevant research
status at home and abroad. This chapter will analyze the
needs of the physical education management system from
the perspective of system function and nonfunctional needs
analysis based on the content of the chapters. The overall
framework of the system is planned, the system development
platform is selected, and the relevant technology required for
the development system is selected [32]. The college physical
education management system uses information technology
to efficiently manage the actual situation of physical educa-
tion. It mainly includes competition management, physical
fitness test management, physical education management,
and user management. Through continuous investigation,
in line with the principles of practicability, safety, and scien-
tific, the demand analysis diagram of the college physical
education management system is obtained, as shown in
Figure 2.
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By strengthening and standardizing the work of physical
education administrators, the fairness, orderliness, and effi-
ciency of physical education management are guaranteed
[33]. The demand analysis of the university sports manage-
ment system in Figure 2 shows practical, safe, and scientific
principles. From the current situation of the construction of
public sports information and education resources in colleges
and universities, the existing sports facilities and related
sports electronic media resources have been greatly improved
[34]. Some college sports departments or departments have
certain experience in case handling, sports multimedia
course teaching, and sports network distance teaching. The
relevant sports webpages of the colleges and universities are
also very refined and perfect. Some schools have also shared
their own excellent sports courses with brother colleges and
universities on the sports website page. However, due to the
different levels of emphasis on different schools, there are still

many colleges and universities in a backward situation in the
update of sports information resources and video library
webpages, and there are very few colleges and universities
that realize the joint construction and sharing of public
sports education resources between schools. Facing the needs
of college physical education in public schools, there is an
urgent need to develop a public sports resource sharing
application platform system to enable the exchange of
resources among colleges and universities, reduce redundant
construction, and promote the informatization of college
sports. The task system of the complete public sports
resource sharing application platform differs from the nature
of the unit. The system can be divided into several major
functional modules through the summary and subtask sys-
tem. Each part has specific functions and is divided into 3
major modules. The five relatively small parts of the part
are teacher management module, student learning module,
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Figure 1: Schematic diagram of the concept of college physical education management.
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Figure 2: Distribution diagram of demand analysis of physical education teaching management in universities.
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and administrator module. The small modules are sports
online learning, student world, physical education teaching,
teacher world, and administrator system.

4. Analysis on the Management Data of Physical
Education in Colleges and Universities

Facing the needs of college physical education in public
schools, there is an urgent need to develop a public sports
resource sharing application platform system to enable the
exchange of resources among colleges and universities, reduce
redundant construction, and promote the informatization of
college sports. In order to be able to compare with the original
scheme, a simulation model based on simulation is intro-
duced. The task system of the complete public sports resource
sharing application platform varies with the nature of the unit.
The hidden nodes of BP neural network are usually deter-
mined by repeated forward and backward propagation
methods. By modifying or constructing training methods to
change the number of hidden nodes, the corresponding initial
weights and thresholds will also change, thereby affecting the
network performance convergence and learning efficiency.

In order to reduce the impact, a neural network model
based on particle swarm optimization is used to optimize
the adjustment of weights and thresholds, thereby speeding
up the convergence of the network and improving the learn-
ing efficiency of the network.

f 1 xð Þ = 1
1 + e−λx

, ð1Þ

f 1′ xð Þ = λf 1 xð Þ 1 − f 1 xð Þ½ �: ð2Þ
Suppose the neural network is trained to get a network

with different weights and thresholds. After each training,
the sample calculates the training error of the test sample
and the test error of the test sample according to the formula.

E wð Þ = 1
2 〠
k∈outputs

tk − okð Þ2, ð3Þ

F Xn+1 Jnjð Þ ≠ F Xn+1 Jn − Ynjð Þ: ð4Þ
After each training, BP algorithm and particle swarm

optimization algorithm will jointly affect the adjustment of
weights. Therefore, the basic BP network weight adjustment
formula should also add a weight adjustment formula.

E Xn+1 Jnjð Þ ≠ E Xn+1 Jn − Ynjð Þ, ð5Þ

Xt = 〠
k

i=1
αiXt−i + 〠

k

i=1
βiYt−i + u1t: ð6Þ

By substituting the two coefficients into the equation of
the second problem, we can get

x j+1ð Þ = x jð Þ + sjd
jð Þ, ð7Þ

Δf r =
∂f r
∂x1

, ∂f r
∂x2

,⋯, ∂f r
∂xn

� �
: ð8Þ

If the upper layer contains factor, the layer weight values
are b1, b2, b3 ⋯ bn, respectively. In addition, we will calculate
the composite weight of each layer element to the target layer.

f jð Þ − f j−1ð Þ
��� ��� ≤ τ,

f jð Þ − f bð Þ
��� ��� ≤ τ,

ð9Þ

F = SSEr − SSEuð Þ/k
SSEu/ T − 2kð Þ ∼ F k,T−2kð Þ, ð10Þ

F Xn+1 Ωnjð Þ ≠ F Xn+1 Ωn − Ynjð Þ: ð11Þ
Database design refers to the purpose of meeting data

storage and processing requirements in a specific application
environment and building a certain database model to
effectively save data. In order to better complete the phys-
ical education teaching goals and improve the quality of
teaching, physical education teachers control the impact
of various potential factors in the classroom to complete
the teaching goals, which requires teachers to have out-
standing management capabilities. Database design is the
core of the establishment of the system and also the basis
for the establishment of the required database and applica-
tion system. Combined with the actual situation of the
physical education management of college, MySQL Server
is used as a tool to build a database.

5. College Physical Education Teaching
Management Test and Evaluation

Whether the university education and teaching management
system can exert system efficiency, reduce production costs,
and improve the system of management depend on the feed-
back after using the system. After design and development,
the system enters the testing phase. Software testing is an
important activity that is aimed at finding defects and reduc-
ing risks to ensure software quality, only through examples to
test the system, according to the results of the operation, to
evaluate the performance of the system. Types of physical
education teaching management tests in colleges and
universities-standard 1 are shown in Figure 3.

In the early and midstage of the construction of the col-
lege sports teaching management cluster, that is, when the
data in the cluster has not reached the scale of fully training
the diagnostic model, the fault diagnosis model can be pro-
vided by the real-time data management system in the cluster
to provide some real-time collected bearing fault data set.
Types of physical education teaching management test in
colleges and universities-standard 2 are shown in Figure 4.

But it is still sufficient to complete the full training of
the model. Currently, it is necessary to use migration learn-
ing to make edge computing end servers work together.
Transfer learning between cloud and edge computing can
greatly improve the accuracy of diagnosis. Through
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exploration and experimentation, we can draw conclusions
and use a small amount of training data in the initial stage
of cluster construction. Changes with the number of MEC
frequencies-energy consumption are shown in Figure 5.

At the edge end, only the local model needs to be updated
with the model parameters trained on the fog end to accu-
rately complete the real-time diagnosis of the bearing status.
Changes with the number of MEC frequencies-number of
people served are shown in Figure 6.

Carry out necessary tests for the design and implementa-
tion of the public sports education resource sharing platform
system, and test the corresponding components. The build

test is divided into two aspects: software and hardware to test.
Build an independent test environment. Changes with the
number of MEC frequencies-the number of packets trans-
mitted are shown in Figure 7.

The running environment of the test needs to meet the
public conditions. Next, conduct corresponding preinstalla-
tion tests on the public sports education resource sharing
platform system. Perform individual tests on individual main
test items. Changes with the number of MEC frequencies-
excellent evaluation are shown in Figure 8.

Through the above tests, it is found that most of the func-
tions of the system can meet the system requirements. That
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Figure 3: Types of physical education teaching management tests in colleges and universities-standard 1.
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is, the basic function of the system can satisfy the manage-
ment of physical education. In terms of sports event registra-
tion, score entry, and related sports event publicity, the value
of the sports education management system is gradually
reflected, because many sports event publicity can be directly
published to the system with the help of the system. Promot-
ing the informatization of university sports plays an impor-

tant role. Facing the demand for physical education in
public schools and universities, there is an urgent need to
develop a public sports resource sharing application platform
system to realize the exchange of resources between universi-
ties and reduce redundant construction. For example, the
feedback information could not be fed back to the adminis-
trator in time, and there was a phenomenon that the registra-
tion could not be successful once during the registration
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Figure 5: Changes with the number of MEC frequencies-energy
consumption.
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process. But for the current test and use, no other errors have
been found. We will also further analyze the related design
process and debugging progress.

6. Conclusion

The college sports management system has realized man-
agement Informa ionization and standardization. This has
not only greatly improved the efficiency of colleges and uni-
versities in student sports management information. This
will also greatly improve the efficiency of sports informa-
tion managers. Educational Informa ionization has become
the only way for mankind to enter the information age, and
the application of educational resource libraries is a key
issue in the integration of information technology disci-
plines. Aiming at the deficiencies of existing university
sports management techniques, this article is dedicated to
developing a new sports online management platform.
Combine edge computing and particle swarm-improved
BP neural network algorithm technology to develop a new
type of university sports teaching management system.
The system can quickly perform operations such as data
search, entry, modification, and deletion. The current sports
management system still has certain shortcomings. For
example, the feedback information cannot be fed back to
the administrator in time, and there is a phenomenon that
the registration is unsuccessful once during the registration
process. But for the current test and use, no other errors
were found. We will further analyze the related design pro-
cess and debugging progress. In the future, we will further
devote ourselves to sports management research, so as to
ensure the realization of the network of these school sports
departments, the scientific, standardized, and digitalized
sports resource management.
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We already included the analysis data in our manuscript.
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