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Abstract.In order to solve the problem of low accuracy of personalized prediction
of current sports course model, personalized sports course design based on
machine learning is proposed. In this paper, the machine learning
algorithm-support vector machine is used to establish the college students' sports
performance prediction model, and the particle swarm algorithm is used to select
the model parameters, and finally the model is applied to the sports performance
modeling and prediction in a university. The experimental results show that the
prediction accuracies of all college students' sports scores are more than 90%,
which are much larger than 85% in the practical application range, which indicates
that the model is versatile and can be applied to the prediction of college sports
scores in practice. Conclusion: The machine learning algorithm can overcome the
shortcomings of the traditional model, improve the prediction effect of college
sports performance, and the prediction results can guide the reform of college
sports.

Keywords.sports training, machine learning algorithms, predictive modeling,
particle swarm algorithms

1. Introduction

With the rapid development of science and technology, digital technology has
penetrated into various fields, including physical education. The introduction of digital
technology has revolutionized physical education, greatly enriched teaching methods
and improved teaching effect [1]. Digital teaching platform is an important
infrastructure for physical education. Through the construction of online teaching
platform, teachers can realize remote teaching and online guidance, and students can
learn anytime and anywhere [2]. The platform usually contains course materials, video
tutorials, online tests and other functions, which can help improve students'
independent learning ability and participation [3]. Sports data analysis is an important
part of sports teaching. Through the collection of athletes' sports data, such as speed,
distance, heart rate, etc., athletes' physical condition and technical performance can be
comprehensively analyzed. This helps coaches to develop personalized training plans
and improve the training effect of athletes [4]. Virtual reality technology provides an
immersive learning experience for sports teaching. Through virtual reality equipment,
students can simulate a variety of sports scenes in the virtual environment, realistic
training.

One of the tasks of machine learning (ML) is to achieve classification, which
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involves predicting target variables in previously invisible data [5]. The purpose of
classification is to predict the target variable by establishing a classification model
based on the training data set, and then use the model to predict the value of the test
data variable. This type of data processing is called supervised learning, because the
data processing phase is guided to class variables when building models [6].

Personalized physical education teaching strategies for students based on physical
education test data can not only improve the teaching efficiency and intelligence level,
but also optimize the allocation of teaching resources, enhance students' learning
interest, and promote the overall development of students [7]. However, in the process
of practical application, there are still problems such as bias in the selection and design
of test items, errors and omissions in the process of data collection, teachers' lack of
ability to utilize the data for teaching improvement, lack of in-depth understanding of
students' interests, strengths and potentials, and neglect of the influence of students'
mental health factors [8]. Therefore, future research should focus on these problems,
such as optimizing the design of test items, improving the accuracy of data collection
and processing, improving teachers' ability to apply data, exploring students' interests,
strengths and potentials, and paying attention to students' mental health [9]. At the
same time, the application of modern information technology and artificial intelligence
technology should be strengthened in order to improve the intelligent level of physical
education teaching and provide students with better quality and more personalized
physical education teaching services.

2. Literature review

With the continuous improvement of people's living standard, the material life of
college students is more abundant, they lack of exercise, and some college students'
physical fitness has declined to different degrees [10]. College students' physical
education is an important way to improve the physical quality of college students, and
college students' sports performance prediction can help the university sports
management department to reasonably open the relevant courses and develop the most
scientific training mechanism, so how to establish a high precision sports performance
prediction model has aroused great attention of the majority of colleges and universities
[11].

The most original prediction methods of college physical education achievements
are mainly realized by physical education teachers. They use statistical methods to
calculate and estimate college students' physical education achievements. However,
because college students' physical education achievements are affected by many factors,
physical education teachers cannot fully consider them. Even if various factors are fully
considered, the calculation process is quite complex, and the efficiency of sports
achievement prediction is low, Can not meet the requirements of modern college
students' physical training. With the deepening of information technology, automation
technology and artificial intelligence theory research, Lis, A. and others have proposed
a large number of automatic prediction models for college sports scores [12]. The
prediction of college sports performance is essentially a regression problem, so the
current model can be divided into two types: linear regression model and nonlinear
regression model. The most widely used linear model is the multiple linear regression
model, which estimates the relevant parameters of the model according to the historical
sports performance of college students, establishes a college students' sports prediction

C. Wu / Machine Learning-Based Personalized Physical Education Curriculum Design956



model, and then predicts the sports performance of a college student. When there are
few influencing factors, the prediction accuracy is high [13]. The modeling of college
physical education performance is a very complex process. The influencing factors
include college students' own factors, as well as external factors. Therefore, there is no
change rule to follow in college physical education performance, and the randomness is
large, while the linear model cannot describe the randomness of college physical
education performance. The nonlinear model uses the randomness theory to model
college students' sports performance, and the established model has higher prediction
accuracy. At present, it is mainly the neural network in the machine learning algorithm
[14]. Neural network is a machine learning algorithm based on the principle of
experience risk maximization. Its nonlinear fitting ability is quite strong, and it can
infinitely fit the changing characteristics of college students' sports scores, and has
achieved good application results. However, it is based on the principle of experience
risk maximization, so a large number of samples of college physical education
achievements are needed to obtain the ideal prediction results of college students'
physical education, while the historical samples of a student's physical education
achievements are quite few, which is difficult to meet this condition [15].

Support vector machine is a new type of machine learning algorithm, which
adopts the principle of minimizing structural risk, without the large sample requirement
of neural network, and can still obtain good fitting ability under the condition of small
sample. In order to improve the prediction effect of college sports scores, a college
sports score prediction model based on support vector machine is proposed, and the
particle swarm algorithm is used to select the model parameters, and finally the model
is applied to modeling and prediction of sports scores of a university, and the results
show that the support vector machine solves the deficiencies of the other traditional
models and improves the prediction effect of college sports scores.

3. Methodology

3.1 Machine Learning and Sports Learning Diagnostics

Artificial intelligence has promoted the development of ubiquitous learning and
adaptive learning, and physical education teaching has been further personalized and
fragmented, which makes it difficult to monitor the teaching effect. The contradiction
between personalized learning and collective teaching system is becoming more and
more prominent, and it is necessary to realize the complementary advantages of the two
[16]. Objectively, it is necessary to upgrade the technical monitoring means to provide
accurate and systematic big data monitoring support services; subjectively, physical
education teachers need to combine students' personality characteristics, reconstruct the
teaching content, reengineer the teaching process, and seek a combination of
personalized and collective learning of multiple teaching evaluation methods [17].

Machine learning is mainly used for intelligent classification and prediction. At
present, machine learning is mostly used in the field of competitive sports, and its
impact on physical education is mainly reflected in two aspects [18]. First, deep
learning algorithms can be used to recognize the type of sports activities. For example,
artificial neural networks can assess individual exercise metabolic equivalents and
determine individual activity types (low-intensity activity, exercise, strenuous exercise,
and household/other activities); computational modeling can monitor and feedback
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muscle status in real time, predict fatigue, and avoid sports injuries [19]. Secondly,
deep learning algorithms can be used for sports learning diagnosis and performance
prediction; by mining the historical data of training and competition to predict the
outcome of the game, providing data basis for hierarchical sports teaching. At present,
sports learning diagnosis of deep learning algorithms require high precision and
accuracy, and its accuracy needs to be optimized.

3.2 Machine Learning Algorithms for Predictive Modeling of College Sports
Performance

Compared with neural networks and other traditional machine learning algorithms,
support vector machines have fewer constraints and do not have the defect of
"overfitting", which are very suitable for modeling and predicting the sports
performance of small samples and nonlinear college students [20].

Let the sample set of college athletic performance is
� = �1,�1 , �2,�2 ,⋯, ��,�� , � = 1,2,⋯,�

Support vector machine regression is specified as:

�(�) =� ⋅ �(�) + � (1)

Where w and b are parameters of support vector machine.
To establish a prediction model for college athletic performance, it is necessary to

find the most reasonable w and b, therefore, according to the principle of structural risk
minimization, it is converted into the following form:
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Where.�() is the regression error; C is the error penalty parameter.
In order to simplify the solution process and reduce the computational complexity

of modeling, the relaxation factor is introduced, and the quadratic programming form is
obtained as follows.
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Further transformation of Eq. (3) using Lagrange multipliers gives,

min�(∗)∈�2  
1
2
∑�,�=1
�

  ��
∗ − �� ��

∗ − �� � ��,�� + �∑�=1
�

  ��
∗ + �� −

C. Wu / Machine Learning-Based Personalized Physical Education Curriculum Design958



∑�=1
�

 �� ��
∗ − �� (4)

� ��,�� denotes the kernel function.
The regression function of a support vector machine can be described as follows.

�(�) =∑�=1
�

  �� − ��
∗ � �� ,�(�) + � (5)

RBF function is selected as the kernel function, which is defined as:

� ��,�� = 푒��  −
��−��

2

2�2 (6)

Where σ represents the parameter of RBF.
The current optimal solution of the particle swarm optimization algorithm is pbest,

and the current optimal solution of the population is gbest. The fitness function
describing the advantages and disadvantages of individual particles is constructed as
follows:

fitness= 1
2� �=1

�  � �=1
�  � ��� − ��� 2 (7)

��,�
� and ��,�

� are the speed and position of the kth iteration of particle i, and

their updating method is:

vidk+1 = ϖvidk + c1Rand () pid − xidk + c2Rand () pgbestk − xidk (8)

xid k+1 = xid k + vid k (9)

Where: c1 and c2 are learning factors ; Rand () is a random number; M is the
inertia weight.

In order to solve the problem of determining the parameters of support vector
machine, particle swarm optimization algorithm was used to optimize the training
process of support vector machine online, and the optimal parameters C and σ were
determined. According to the optimal parameters C and σ, the prediction accuracy of
college students' sports performance was improved.

3.3 Machine Learning Algorithms for Predictive Modeling of College Sports
Performance

(1) For a sports program, historical data are collected and processed as follows.

xi' =
xi−xmin

xmax−xmin
(10)

In the formula, x min and x max represent the minimum and maximum values of
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college students' sports scores.
(2) Determine the parameter C and σ range of support vector machine according

to experience.
(3) Initialize the particle swarm, and the position vector of each particle includes a

set of parameters C and σ.
(4) According to each set of parameters C and σ, the training samples of college

students' sports performance are learned by support vector machine, and the fitness
function value of each particle is calculated.

(5) All particles are sorted according to the fitness function value, and the current
optimal solution pbest and the current population optimal solution gbest are replaced.

(6) Update the velocity and position of the particle swarm.
(7) The number of iterations of the particle swarm algorithm increases.
(8) If the number of iterations exceeds the predetermined maximum value, then

the algorithm is terminated, otherwise return to step (4) to continue the optimization
operation.

(9) According to the group optimal solution gbest, the optimal parameters C and σ
of the support vector machine are obtained.

(10) According to C and σ, we train college students' sports performance, and
establish a prediction model of college students' sports performance based on support
vector machine.

(11) The performance of the college sports performance prediction model was
tested and analyzed by using college sports performance test samples. In summary, it
can be seen that

The workflow of the college sports performance prediction model based on
machine learning algorithm is shown in Figure 1.

Figure 1.Workflow of the predictive model for college students' sports performance

Digital information technology personalized physical education teaching strategy
can provide customized teaching content and training methods according to the
characteristics of each student, to meet the individual needs of students, so as to better
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promote the overall development of students. Digital information technology makes the
interaction between teachers and students more convenient and frequent. Teachers can
answer students' questions in time through the online platform, and students can give
teachers feedback on their learning at any time, which is a real-time interaction that
helps to enhance students' motivation and participation in learning. Through digital
information technology, teachers can more comprehensively and accurately understand
the students' learning progress and feedback, so as to adjust the teaching content and
strategy according to this information in a timely manner, and make the teaching more
in line with the actual needs of students. Digital information technology personalized
physical education teaching strategy focuses on cultivating students' independent
learning ability. By providing rich learning resources and diversified learning methods,
digital informatization technology can stimulate students' interest and motivation in
learning and encourage students to participate in the learning process more actively.

3.4 Experimental validation

In order to comprehensively analyze the effectiveness and superiority of the
prediction model of college students' sports performance based on machine learning
algorithm, the college students' sports performance of a university was selected as the
experimental object. First, the 100 meter run performance was selected for testing, with
a total of 500 scores, 300 of which were 100 meters for establishing the prediction
model of college students' sports performance, and others for testing the generalization
performance of the model.

4. Results and discussion

In order to test the superiority of the prediction model of college students' sports
performance based on machine learning algorithm, linear regression model and neural
network were selected for comparative experiments, and their prediction accuracy of
boys' 100m running performance was calculated. The accuracy is shown in Table 1. By
comparing and analyzing the results in Table 1, the following conclusions can be
obtained:

(1) Among the prediction models of all college students' sports performance, the
linear regression model has the lowest prediction accuracy. This is because the linear
regression model can only describe part of the change characteristics of boys' 100m
running performance, and cannot describe the overall change characteristics. The
prediction effect of college students' sports performance is poor.

(2) Compared with the linear regression model, the prediction accuracy of the
neural network for college students' performance has been improved to a certain extent.
This is because the neural network is a machine learning algorithm, which can fit the
linear and nonlinear change characteristics of boys' 100m running performance, and
achieve better prediction results. However, due to the requirement of a large number of
samples, the prediction error of some points is large, and the prediction error increases
accordingly, The prediction effect of the model is not good as a whole.

(3) Compared with linear regression model and neural network, support vector
machine has the highest accuracy in predicting college students' sports performance.
This is because the support vector machine requires fewer training samples, overcomes
the defects of linear regression model, solves the limitations of neural network, and
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improves the accuracy of boys' 100m running performance prediction, which has
obvious advantages.
Table1. Superiority tests of different models

Model Prediction accuracy/%
linear regression models 80.196
neural network modeling 88.63

support vector machine models 95.23

In order to test the universality of the prediction model of the machine learning
algorithm for college students' sports performance, we used the results of a university's
male triple jump, male 3000m run, male pull up, female 1000m run, and female
standing long jump as the research objects, and counted their prediction accuracy. The
results are shown in Table 2. From the prediction accuracy in Table 2, it can be found
that the prediction accuracy of all college students' sports performance is more than
90%, far more than 85% of the actual application range, which indicates that the model
is highly versatile and can be applied to the actual prediction of college sports
performance.

Table 2. Tests of generalizability of predictive models for college students' sports performance

Type Prediction accuracy/%
Boys' triple jump 93.84
Boys' 3000 m run 94.90
Boys' pull-ups 93.71

Girls' 1000 m run 96.07
Women's standing long jump 95.15

5. Conclusion

This paper proposes a personalized sports course design based on machine
learning, sports training is an important factor to improve the physical quality of
college students, and sports performance prediction can help universities to develop
effective sports training programs. In order to improve the prediction effect of college
students' sports performance and solve the defects of the current college students' sports
performance prediction model, we constructed a college sports performance prediction
model based on machine learning algorithm, and used the support vector machine,
which has the best performance in machine learning algorithm, to model and fit the
college students' sports performance data, and the results of the specific application
examples show that the model has strong general performance and can be applied to
various college students' sports performance prediction, and the prediction results are
reliable. The results show that the model has strong general performance and can be
applied to the prediction of various college sports, and the prediction results are reliable,
which can provide valuable information for college sports training.
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