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Abstract: With the booming development of competitive sports worldwide, athletic training
is receiving increasing interest in the world. Major sports organizations and universities around
the world have established their own athlete training centers to support sports training and
scientific research activities in recent years. Data from strength training is crucial for
controlling muscle strength. However, this key factor is often attacked by the network. As NS
threats escalate, artificial intelligence-driven strength training systems encounter information
security risks. Therefore, this paper proposed a new strength training method based on NS and
Multi-Source Information Fusion (MSIF). This method evaluates athletes’ sports skills, speed
quality and strength quality through data fusion algorithm to effectively monitor the activities
related to muscle strength control training. The research results showed that under the same
conditions, the P value of the indexes of sports skills, speed quality and strength quality of
male and female athletes in Group X before and after the experiment was greater than 0.05,
and there was no significant difference; the P value of Group Y was less than 0.05, showing a
significant difference, and indicating that the relationship between NS and MSIF and athletes’
muscle strength control training was positive.

Keywords: athlete muscle strength control training; multi-source information fusion; network
security; sports skills; speed quality; strength quality

1. Introduction

In recent years, due to the increase of information security risks, the strength
training system based on artificial intelligence has received more and more attention.
With the continuous development and progress of sports training technology, the
strength training system based on artificial intelligence has been widely used. It
provides more personalized and intelligent services for athletes and greatly improves
the performance of athletes in fierce competitions.

However, at the same time, people should also see that the threat of NS is
becoming more and more. At present, athletes’ strength training faces two major risks:
data security and personal privacy disclosure, which seriously hinders the application
of NS and big data analysis. In order to ensure that the training process and results of
athletes’ muscle strength control are not affected by NS risks, it is necessary to
establish a complete, executable and complete NS evaluation system. The key step is
to use advanced and reliable detection technology to identify and evaluate NS risks.
However, at present, there is no comprehensive, feasible and enforceable standard for
the identification and assessment of risks at different levels involved in the above
process.

This article presents a novel method of muscle strength control training for
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athletes based on network security and multi-source information fusion, and uses data
fusion algorithms to analyze the test data of the three indicators of motor skills, speed
quality and strength quality for male and female athletes. According to the independent
T test, the method proposed in this paper has significant differences before and after
the experiment.

2. Related work

Strength training of athletes is an important means to improve sports performance
and performance. For the research of athletes, there have been many research results.
Because many studies in the past 35 years have reported that the symptoms of upper
respiratory tract infection of athletes have increased during high-intensity training and
competition, Walsh NP has provided new insights and evidence-based suggestions for
coping with various challenges faced by athletes in immune health, including
strenuous exercise, life pressure, sleep interruption, extreme environment and
malnutrition [1]. The purpose of Foskett RL’s research was to investigate the
prevalence of anxiety or depression and depressive symptoms among British elite
athletes and determine the variables related to anxiety or depression and depressive
symptoms in the same sample. The results showed that the screening of professional
dissatisfaction among elite athletes may help to detect the signs of anxiety, depression
or distress as soon as possible [2]. Carnevale Pellino Vittoria’s research aimed to
evaluate the impact of COVID-19 blockade on the mental health of elite athletes, and
found that COVID-19 has an impact on the mental health of elite athletes, and is
related to pressure, anxiety and psychological distress. The size of its impact is related
to the emotional state, personality and recovery ability of athletes. The blockade period
also affects the mental health and training habits of elite athletes, and increases anxiety.
However, due to adequate emotional regulation and coping strategies, the impact is
smaller than that of the general population [3]. However, the above studies are all
based on the analysis of athletes’ own situation, and do not involve the study of their
muscle strength control training.

In view of the above problems, the integration of MSIF into the training of
athletes’ muscle strength control has become the focus of more and more scholars, and
has carried out research in relevant fields. Among them, in order to improve the
scientific level of track and field training methods and develop China’s sports industry,
Li Ling designed a track and field training information collection and feedback system
based on multi-sensor information fusion. The research found that the data collection
and feedback system using multi-sensor information fusion can be applied to track and
field training more accurately and differently, and can find the problems of athletes,
so as to remedy the situation [4]. Because there is little information about how
endurance athletes perceive the sodium intake related to training and competition,
McCubbin Alan J’s research evaluated the beliefs, information sources and expected
practices of sodium intake related to training and competition through online
questionnaires [5]. The above research shows the importance of information to athletes’
performance and lays a solid foundation for combining it with NS to analyze the effect
of athletes’ muscle strength control training.
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3. Construction of athlete muscle strength control training system

3.1. NS and MSIF

1) NS framework

As an important training facility in the field of competitive sports, the muscle
strength training system for athletes has an essential function in the whole sports
system role in the overall sports regime [6]. With the improvement of the level of
competitive sports, the NS of athletes has also been paid more and more attention.
Sports NS refers to various security threats generated or existing between the athletes
and the whole sports system. This paper proposes a new NS framework and establishes
a relevant theoretical framework to guide the NS risk assessment in the muscle
strength control training of athletes. A model detection, prediction and protection
mechanism is established between the athletes and the whole sports system to ensure
the safety, stability, reliability and integrity of the athletes’ training system and provide
reference for the follow-up athletes’ strength control training [7,8]. Its applicable fields

are shown in Figure 1:
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Figure 1. Applicable fields of NS.

2) Establishment of MSIF technology

MSIF technology is to process the sensor or equipment data collected by the
Sensor or equipment, convert it into eigenvalues that can reflect multiple attributes of
the detected system (such as measurement data, status information and feature
information), and finally achieve the goal of improving the motion control ability by
making multi-attribute decisions and judgments on the eigenvalues. The process is
shown in Figure 2. The athlete muscle strength control training system adheres to the
principles of human biomechanics, with a training model that accounts for
characteristics such as force, speed, and acceleration during muscle movement. Based
on the principles of human biomechanics, combined with the characteristics of athletes’
training actions, the motion parameters and characteristic indicators of various muscle
groups of the human body are determined, and the MSIF technology is used to
establish the multi-group athletes’ motion data model [9,10].
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3) The training plan and implementation of athletes’ muscle strength control

The athlete muscle strength control training program consists of two parts,
namely, the athlete data collection system and the athlete MSIF model [11]. The
athlete data collection system is composed of training database and athlete multi-
sensor data collection platform. The training database consists of three parts: training
database, motion sensor module and data transmission system. The MSIF model
module is used to obtain the athletes’ motion parameters, biomechanical characteristic
parameters and multi-source information in the training database. The data
transmission system is used to transmit the collected relevant data to the training
database [12,13].

The athletes’ muscle strength control training program studied in this paper
includes three main parts, which are as follows: firstly, the corresponding model is
established according to the key data involved in muscle strength training to provide
a model basis for subsequent research; secondly, the MSIF technology is used to
predict the characteristic indicators, establish a variety of detection indicators and
identify them to find potential safety hazards; finally, the identified characteristic
indicators and prediction results are comprehensively analyzed to find potential risks
and timely carry out safety prevention and control.

The multi-sensor data acquisition platform for athletes consists of three parts: an
image acquisition module based on motion sensing and MSIF technology, a
biomechanical detection and analysis module based on big data processing and deep
learning framework, and a NS detection and analysis module based on big data
computing processing. The image acquisition part mainly includes three subsystems:
image acquisition system, motion sensor detection and recognition module, and MSIF
model and algorithm. The motion sensor detection and recognition module mainly
includes human motion parameter perception module, human feature recognition and
classification module. This module is mainly realized through sensor array, which can
provide relevant information for motion sensors to improve the accuracy and speed of
multi-source information recognition.

3.2. Data fusion algorithm based on neural network

In order to verify the relationship between NS and MSIF and athlete muscle
strength control training, this paper needs to carry out comprehensive data monitoring
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during the athlete experiment. This results in extremely high repeatability of the
information collected by adjacent sensor nodes in the same time, forming a large
amount of redundant data [14,15].

To tackle this issue, we introduce a data fusion algorithm that leverages NS and
MSIF to enhance data quality through data consolidation, forecasting, and advanced
technical methods.

In order to solve this problem, this paper proposes a data fusion algorithm based
on NS and MSIF, which means to improve the data quality by combining similar data,
forecasting unknown data and other technical means, so as to make the data have real
and reliable data characteristics.

The algorithm is mainly divided into two parts. The first level neural network is
mainly to preprocess the information collected in the cluster, and take the preprocessed
data as the input of the second level neural network. The second level of neural
network is to process the monitoring data.

1) The first stage of the neural network is to directly transmit the information
obtained by the sensing nodes in the input layer to the first hidden layer

The first hidden layer neuron model would set a threshold to filter out the original
data with time similarity. If the difference between the data is less than 4a,, it
indicates that there is continuous data before and after the time, and then the last data
would be output, which can better filter out the error information collected from the
network.

b = 91a,(0) (), Aa()(w)] = {20k~ Wrae() <? )
da,(w) = la,(t) — ap(u—1)| )

Among them, a,(u — 1) is the test data of neuron o at u — 1; a,(u) is the test
data of neuron o at u; 4a, (u) is the change between the input value and output value
of neuron o at the adjacent time.

For the original data, the second hidden layer neuron model would be averaged.
m

1
Qave = Elz €214 3)
=1
In Equation (3), e;; = 1 and represents the weight coefficient.
The output layer neuron model is mainly the fusion processing of the test data of

various indicators of the athletes’ muscle strength control training.
q

a= Z €2k9ave,k (4)
k=1
In Equation (4), e, = 1 and represents the weight between the second hidden
layer and the output layer.
2) The output layer of the first level neural network would become the
composition of the input layer of the second level neural network
It is to extract features from the data a pretreated at the previous level:

i = ) (eoxtto = 8) ©)
o=1

1
pr = g() = 1T, (6)
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Among them, i, 9, and p,, are the input value, threshold value and output value
of the fourth neuron, and e, is the weight value between the input layer neuron o and
the hidden layer neuron k.

The input value of the hidden layer is taken as the input value of the output layer:

1
¢ =) (eapic—9) ™
=1
b=g()= N —1r‘C 8

In Equation (8), ¥ and c are the output layer neuron threshold and input value,
and e3; is the weight value of the connection between the hidden layer and the output
layer. The data of athletes’ muscle strength control training is processed in two levels,
which greatly improves the accuracy of training data collection.

The technological implementation connection of athlete muscle strength
regulation training based on network security is extremely important, as it is based on
the integration of information from several sources. The detailed technical
implementation procedures, together with particular data fusion techniques and
algorithm parameter settings, are listed below. The primary data collection methods
used by the data acquisition layer include motion capture, EMG signals, and weight
variations for various human body types. The secret to making sure the data gathered
by the sensor is correct and up to date is making sure it is accurate and up to date.
Encryption technologies like TLS/SSL are employed at the data transfer layer to
guarantee secure data delivery. Based on this, a compression method is applied to
enhance transmission quality and minimize the amount of data transferred efficiency.
Following the completion of the data’s purification, preprocessing, and feature
extraction, the data processing section applies the proper filtering techniques to
denoize the signal and machine learning techniques to extract the EMG signal’s
features. Based on this, a multisensor-based comprehensive evaluation technique is
developed. The information fusion is achieved by the use of deep neural networks,
weighted average methods, and Kalman filtering methods.

The size of the filter window must be established before beginning the median
filtering procedure. The sampling rate and noise properties should be taken into
consideration while adjusting the window’s size. The primary focus throughout the
feature extraction and classification phase is on choosing the best learning algorithm
and establishing the necessary parameters. Setting the kernel function type, penalty
factor C, etc. is necessary before implementing SVM. Appropriate fusion techniques
are chosen for various data kinds based on this. A thorough evaluation result is
produced by averaging and weighing the data gathered by several sensors. The
sensor’s importance, precision, or credibility can all be used as weights. To accurately
estimate the state of the system, an iterative process is employed to determine the sum
of the weights of the actual value and the forecast value. To guarantee data secrecy,
transmitted data is protected using encryption methods like AES. To limit access to
data, implement stringent access control procedures. Relevant information can only be
accessed and modified by authorized individuals. Keep track of how the system is
doing, keep an eye on things, and promptly alert users to any unusual situations. This
will enable us to quickly identify and address any security threats.
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4. Experimental evaluation of the impact of NS and MSIF on
athletes’ muscle strength control training

In order to ensure the reproducibility and consistency of athletes’ muscle strength
control training methods based on network security and multi-source information
fusion, we need to develop detailed plans and best practice guidelines for training
methods. The following are some suggested detailed plans and guidelines:

*  Detailed training plan

*  Training goal setting: Clarify the specific goals of athletes’ muscle strength
control training, such as improving explosive power, enhancing endurance,
or improving coordination. Set measurable training indicators in order to
quantitatively evaluate the training effect.

* Implementation of multi-source information fusion technology: list the
types of data sources that need to be collected, such as motion sensors,
biomechanical analysis systems, and monitoring equipment for athletes’
physiological indicators. Formulate data acquisition standards, including
sampling frequency, data accuracy and synchronization requirements.
Describe data preprocessing and fusion methods, including denoising,
feature extraction, and algorithm selection.

* Implementation of network security measures: design security protocols for
data transmission and storage to ensure the confidentiality and integrity of
data. Implement access control policies to restrict access to data. Regularly
update and check the security system to deal with potential cyber threats.

*  Personalized training plan formulation: according to the athlete’s physical
fitness, training goals and multi-source information fusion results, formulate
a personalized training plan. Including the selection of training content, the
adjustment of training intensity, and the setting of training cycle.

*  Monitoring and adjustment of the training process: collect and analyze the
data of athletes in real time during the training process, find problems in
time and make adjustments. Regularly evaluate the training effect and
optimize the training plan based on the evaluation results.

*  Best practice guidelines

»  Standardized operation process: Formulate a detailed operation process
manual, including standard steps in all aspects of equipment operation, data
collection, data processing and analysis. Ensure that researchers and
practitioners can perform standardized operations in accordance with the
manual.

» Data quality control: emphasize the accuracy and reliability of data, and
formulate data quality inspection standards. Regularly calibrate and verify
data acquisition equipment and processing algorithms.

*  Privacy protection and compliance: Strictly abide by privacy protection
regulations to ensure that athletes’ personal privacy is not leaked. When
using athlete data for research or training, the express consent of the athlete
is required.
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4.1. Evaluation object, content and method

1) Research object and content

This article took the athlete’s muscle strength control training as the research
object. Its main content is the influence of muscle strength control training on athletes’
performance, strength index and speed index.
2) Research methods

*  Literature method

This paper used the method of literature retrieval, collection and collation. During
the research, a large number of athletes” muscle strength control training information
has been collected by using the provincial library and its university library, reference
room, and online document resource sharing platforms such as CNKI, Wanfang
database, Longyuan journal network, Vip database, Baidu Wenku, etc. People had a
comprehensive understanding and grasp of the current situation and development
trend of athletes’ muscle strength control training, which laid a solid theoretical
foundation for the follow-up research work [16,17].

*  Expert interview method

This paper used the method of expert interview to interview the experts and
scholars of the athlete training institution of the general administration of sport of a
province, in order to better follow the research ideas of this paper and give scientific
answers to some key problems encountered in the process of scientific research.

*  Comparative experiment method

In order to understand the influence of muscle strength control training on
athletes more intuitively and objectively, this paper also used the method of
comparative experiment to conduct empirical research. During the experiment, 40
subjects were divided into control group (Group X) and experimental group (Group
Y) by random sampling. Group X was trained by traditional muscle strength control
training method, whereas Group Y underwent training utilizing a muscle strength
control method that integrates NS and MSIF. while Group Y was trained by muscle
strength control training method based on NS and MSIF. By observing the differences
between Group X and Group Y, the effects of the two methods were analyzed and
studied.

*  Mathematical statistics

According to the data collected during the experiment, this paper would use SPSS
(Statistical Product and Service Solutions,) social statistics software to process and
analyze the data in order to provide more scientific data support and reference basis
for the research.
3) Experimental design

*  Place, time, object and equipment of the experiment

The experimental site is the training center of a provincial sports bureau, and the
test site is the institute of sports science of the training center of the provincial sports
bureau. The experimental period is 4 months, starting from March 1, 2022 and ending
on June 30. The subjects of the study are 40 excellent young athletes in the province.
The experimental equipment includes sponge pads, fitness equipment, balance air
cushions, suspension and stopwatch.

*  Experimental indicators
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According to the collected literature and combined with the characteristics of
athletes’ muscle strength control training, the following main indicators were selected:

Sports skill indicators: when selecting the athletes’ sports skill indicators, people
mainly selected two kinds of dynamic test indicators and static test indicators in the
core area of the athletes’ body. There are four items in total, namely, A: side bending
of head hugging (left); B: side bending of head hugging (right); C: back muscle tension;
D: leg suspension. The purpose is to better understand the strength of athletes’ core
muscles and analyze the impact of muscle strength control training on athletes.

Speed quality index: when testing and analyzing the speed index of athletes,
according to the characteristics of athletes, three main test methods were adopted,
namely, 40 m, 50 m accelerated run, and 100 m timed run.

Strength quality indicators: when testing and analyzing the strength quality
indicators of athletes, according to the specific combination degree of each strength
quality indicator and sports, several indicators with good maneuverability, such as
weight-bearing squat, weight-bearing squat, standing long jump, and triple jump, were
mainly selected [18,19]. Because the strength that some athletes can exert in sports is
far less than the strength that their muscles can exert in a stable state, although these
athletes have excellent performance in the standing long jump, their performance in
the triple jump is often not ideal. Therefore, this paper also included the triple jump
into the experimental index system, and tested and analyzed it as an important
experimental index.

*  Training programme

From the principle of learning and mastering athletes’ skills, people can see that
in the new technology and new training, athletes must follow the cognitive
development rules of athletes, which is also applicable in the muscle strength control
training of athletes. Therefore, this paper plans to divide the experiment into four
stages.

The training time of Group X is 4 months, but the training method used is the
traditional muscle strength control training method. In the process of training, the main
training methods of middle and barehanded training are leg lifting, supine hip
straightening, prone “back leg” and supine right-angle sitting, etc. The training
methods of muscle strength control training mainly include barbell prone pull, front
and back bending of weight-bearing body, side bending of weight-bearing body, and
barbell supine press. The main training instruments used are sponge pad and barbell.

The training time of Group Y is the same as that of Group X, but the training
method used is the muscle strength control training method based on NS and MSIF.
The training arrangement was divided into four stages, as shown in Table 1.

*  Experimental control

The training frequency of Group X and Group Y was 20 times per month, with
each training for about 30 minutes. Both groups adopted the cyclic interval training
method. In order to ensure that the training effect is not affected by the training
conditions, the two groups should adopt the same training intensity and load to keep
the training conditions of the two groups consistent. In addition, all athletes would not
participate in any training related to improving physical fitness at other times.
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Table 1. Training arrangement of Group Y.

Stage Schedule Training content

Training method

Static exercise in stable state and no-load exercise in

1 March stable state Static exercise in stable state and no-load exercise in stable state
5 Aoril Dvnamic movement exercise Lie on your back, pull the Swiss ball, turn the Swiss ball to the
P y hip, and so on
. . . Swiss ball supine, sitting up, leg lifting, side arm and hip
3 May Maintaining static posture in the core area of the body straightening, etc.
. . . Suspend supine with hip lifting, single leg lifting, prone with

4 June Carry out dynamic exercises on suspended equipment elbow support, hip lifting and leg retraction, etc.

4.2. Results and evaluation of athletes’ muscle strength control training

1) Analysis of the basic situation of the two groups of athletes

This paper made statistics on the age, height, weight, sports grade and sports

performance of all the athletes participating in the experiment, and calculated the

average age, height, weight and special sports performance of the two groups of

athletes respectively. The specific calculation results are shown in Table 2:

Table 2. Comparison of basic information between the two groups.

Gender Male Female
Group Group X Group Y P value Group X Group Y P value
Average age/year 21.5+12 22.1+0.8 >0.05 20.4 0.3 20.5%0.2 >0.05
Average height/cm 181.2 +0.36 181.7£1.5 >0.05 168.3 £1.3 1679 %15 >0.05
Average body weight/kg 73.3+1.9 72,5 +3.6 >0.05 55.5+0.9 55.1 +0.5 >0.05
Average score/second 10.67 £0.078 10.66 £0.08 >0.05 12.21 +0.11 12.2 £0.16 >0.05

It can be seen from Table 2 that because the P value was greater than 0.05, there
was no significant difference between the male and female athletes in Group X and
Group Y in terms of age, height, weight or sports performance, and the two groups
were comparable, thus ensuring the credibility and scientificity of the results.

2) Comparison and analysis of sports performance between the two groups before
and after the experiment

»  Before experiment

Before the experiment, this paper tested the sports skills, speed quality and
strength quality of the two groups of athletes, and the results are shown in Figure 3.

From Figure 3a, it can be seen that the test results of the male and female athletes
in Group X were 14.56, 16.05, 110.32, 25.65 and 12.26, 14.15, 98.47 and 23.99,
respectively, and the results of Group Y were 14.45, 16.10, 110.47, 25.67 and 12.35,
14.25, 98.21 and 23.98, respectively. It can be seen from Figure 3b that the test results
of the men and women athletes in Group X in the 40 m, 50 m acceleration run and 100
m time run were 3.56, 6.02, 10.55 and 4.13, 7.45 and 12.11 respectively, and the results
of Group Y were 3.55, 6.01, 10.54 and 4.12, 7.47 and 12.12 respectively. It can be
seen from Figure 3c that the test results of male and female athletes in Group X were
105.5, 155.8, 2.88, 8.15 and 91.2, 115.5, 2.43 and 6.95, respectively, and the results
of Group Y were 106.2, 154.9, 2.87, 8.12 and 91.4, 115.6, 2.45 and 7.05. It can be
seen from Figure 3 that the test results of various indicators in sports skills, speed

10
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quality and strength quality of male and female athletes in Groups X and Y were
similar, indicating that the two groups of athletes were on the same starting line before
the experiment [20,21].

120 180 B Weight-bearing squat

A HA B uC nD ® 40 meter acceleration A #Load squat
run Standing long jump
12 Y Three-step jump
100
140
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80 120
8 100
3 2 3
= 60 = =
= > > 80
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Figure 3. The sports skills, speed quality and strength quality of the two groups of athletes before the experiment. (a)
motor skills; (b) speed quality; (c) strength quality.

In order to make the conclusion more convincing, this paper conducted
independent T test on the test data of the above indicators, and the results are shown
in Table 3:

Table 3. Independent T test of each index of male and female athletes in two groups.

P value-male P value-female
A >0.05 >0.05
B >0.05 >0.05
C >0.05 >0.05
D >0.05 >0.05
30 m acceleration run >0.05 >0.05
50 m acceleration run >0.05 >0.05
100 m time run >0.05 >0.05
Weight-bearing squat >0.05 >0.05
Load squat >0.05 >0.05
Standing long jump >0.05 >0.05
Three-step jump >0.05 >0.05

It can be seen from Table 3 that the test data of various indicators of male and
female athletes showed that the P value was greater than 0.05 through independent T
test, which further showed that there was no significant difference between the two
groups in sports skills, speed quality and strength quality before the start of the
experiment.

*  After the experiment

11
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After the experiment, this paper tested the sports skills, speed quality and strength
quality of the two groups of athletes, and compared the two groups of data, as shown
in Figures 4-6.

It can be seen from Figure 4a that the test results of the male and female athletes
in Group X were 14.77, 16.36, 110.47, 25.73 and 12.34, 14.40, 98.61 and 24.05,
respectively. From Figure 4b, it can be seen that the test results of the male and female
athletes in Group Y were 15.13, 17.86, 112.01, 26.49 and 13.87, 15.66, 99.78 and
25.08 respectively. It can be seen from Figure 4 that the scores of various tests of
sports skills of male and female athletes in Group Y were significantly better than
those of Group X, which indicates that the training of athletes” muscle strength control
based on NS and MSIF is conducive to the improvement of sports skills of remote

mobilization.
120 4 mMale =Female 120 4 ®mMale ®Female
100 100
80 80
1] '3
2 E]
= 60 = 60
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40 40
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Figure 4. Test of sports skills of the two groups of athletes after the experiment. (a) group X; (b) group Y.
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Figure 5. Speed quality test of two groups of athletes after the experiment. (a) group X; (b) group Y.

12
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It can be seen from Figure 5a that the test results of the men and women athletes
in Group X in the 40 m, 50 m acceleration run and 100 m time run were 3.50, 5.97,
10.51 and 4.08, 7.41 and 12.04, respectively. From Figure 5b, it can be seen that the
results of Group Y were 3.43, 5.78, 10.41 and 4.05, 7.35 and 11.97, respectively. It
can be seen from Figure 5 that the test scores of the speed quality of male and female
athletes in Group Y were also significantly better than those in Group X, indicating
that the muscle strength control training of athletes based on NS and MSIF is
conducive to the improvement of speed quality.

It can be seen from Figure 6a that the test results of the male and female athletes
in Group X were 115.5, 157.2, 2.91, 8.22 and 91.4, 117.6, 2.47 and 7.12 respectively
in the squat, squat, standing long jump and triple jump. It can be seen from Figure 6b
that the scores of Group Y were 124.2, 179.5, 2.96, 8.66 and 97.5, 130.1, 2.56 and
7.24 respectively. It can be seen from Figure 6 that the test scores of the strength
quality of the male and female athletes in Group Y were also significantly better than
those in Group X, indicating that the muscle strength control training of athletes based
on NS and MSIF is conducive to the high mobilization of strength quality.
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Figure 6. Strength quality test of the two groups of athletes after the experiment. (a) group X; (b) group Y.

Combined with the data in Figures 4-6, and the corresponding data in Figure 3,
the test data of various indicators of male and female athletes in Group X and Group
Y before and after the experiment were brought into the independent T test for
detection, and the results are shown in Table 4.

It can be seen from Table 4 that the test data of various indicators of male and
female athletes in Group X were all greater than 0.05 through independent T test, while
the P value of Group Y was less than 0.05. The results showed that there was no
significant difference in the motor skills, speed quality and strength quality between
men and women in Group X before and after the experiment, while there was a
significant difference in Group Y.
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Table 4. Independent T test of various index test data of male and female athletes in
Group X and Y before and after the experiment.

Group X Group Y

P value-male P value-female P value-male P value-female
A >0.05 >0.05 <0.05 <0.05
B >0.05 >0.05 <0.05 <0.05
Cc >0.05 >0.05 <0.05 <0.05
D >0.05 >0.05 <0.05 <0.05
30 m acceleration run >0.05 >0.05 <0.05 <0.05
50 m acceleration run >0.05 >0.05 <0.05 <0.05
100 m time run >0.05 >0.05 <0.05 <0.05
Weight-bearing squat >0.05 >0.05 <0.05 <0.05
Load squat >0.05 >0.05 <0.05 <0.05
Standing long jump >0.05 >0.05 <0.05 <0.05
Three-step jump >0.05 >0.05 <0.05 <0.05

To sum up, after the end of the experiment, all the data of the two groups have
improved, but after the independent T test, the P value of the index data of the male
and female athletes in Group X before and after the experiment was greater than 0.05,
that is, there was no significant difference. The P value of Group Y was less than 0.05,
which indicates that the muscle strength control training under NS and MSIF is more
conducive to the training of athletes. According to the analysis, this situation is mainly
caused by the following two reasons. Although the traditional muscle strength control
training can also help improve the performance of athletes’ sports skills, its effect is
relatively low, and it is difficult to make significant changes when its effect is
relatively low.

5. Discussion

5.1. Economic feasibility

Athletes’ muscle strength control training that integrates multi-source
information fusion and network security faces a number of difficulties and financial
expenses in the real world. An analysis of these difficulties and a financial viability
assessment are provided below. First of all, technological adoption is challenging.
While multi-source information fusion technology comprises several sensors and data
processing systems, which is more complex to implement, network security is the
foundation for guaranteeing the security of training data. Second, the cost of
equipment and maintenance is high. Systems that combine information from multiple
sources need a range of sensors and data processing tools. These pieces of equipment
are pricey, and they need to be updated and maintained frequently. Another significant
obstacle is the cost of training. A group of qualified technicians and coaches are
needed to deploy this system, and the associated labor and training expenses cannot
be disregarded.

Evaluation of practicality and economic viability: Economic viability: This
system requires a significant initial investment, covering expenditures for system
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development, employee training, and equipment acquisition. In the long run,
nevertheless, this investment might be financially feasible given that it can greatly
increase athletes’ competitive level and training effect, which will benefit athletes and
associated institutions even more. Practicality: Comprehensive athlete muscle strength
data can be obtained through multi-source information fusion technology, which
enables coaches to create training regimens that are more precise. Network security
also makes the system more functional and ensures the privacy and security of data.
Solution: Technology optimization, cost reduction, and efficiency enhancement:
Multi-source information fusion systems become more practical and economical as a
result of reduced complexity and cost due to improved algorithms and technology.
Collaboration and resource sharing: To jointly develop and market this technology,
achieve resource sharing, and split costs, fortify collaboration with other organizations
or businesses. Financial and policy help: To lower the cost and risk of R&D and
promotion, look to the government or relevant organizations for financial and policy
support.

5.2. Future research recommendations

Ignoring individual athlete variances is a significant problem in the research on
network security and multi-source information fusion-based athlete muscle strength
control training. Individual traits like age, gender, and training background have a big
influence on how well a muscle performs and grows. Future studies must therefore
evaluate these elements’ effects on training outcomes in greater detail. Research ought
to improve the categorization and assessment of the personal attributes of athletes,
taking into account prospective variables like genetic heritage, degree of physical
fitness, and psychological condition in addition to age, gender, and training history. A
thorough evaluation of these variables contributes to a more accurate understanding
of individual differences. Create individualized training schedules based on the
athletes’ individual traits. Younger athletes ought to concentrate on developing their
foundational strength, whilst more experienced athletes should concentrate on
developing their muscle endurance and flexibility. Training modalities and intensity
may also differ depending on gender. The demands of various athletes can be better
satisfied and the training effect enhanced with customized training plans.

Examine how individual traits affect the training impact: Future studies should
examine in greater detail the precise ways in which individual traits affect the training
effect. It is feasible to determine which characteristics are more crucial for increasing
muscle strength by contrasting the changes in athletes in various characteristic groups
before and after treatment. This will assist athletes and coaches in creating training
regimens that work better. Boost technology optimization and research and
development: In order to increase the precision and effectiveness of data processing,
future research should focus on developing cutting-edge technologies like artificial
intelligence and machine learning as well as network security and multi-source
information fusion technology’s stability, security, and integration.

6. Conclusions

Through quantitative testing of athletes’ muscle ability level, this paper took
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algorithm based on network to achieve effective monitoring of the data related to
muscle strength control training. In this paper, the traditional muscle strength control
training method and the muscle strength control training method based on NS and
MSIF were used to carry out the training, and the data changes of various indicators
in sports skills, speed quality and strength quality of male and female athletes before
and after the experiment were compared. The results showed that compared with the
traditional muscle strength control training method, the method proposed in this paper
can effectively improve the sports skills, speed quality and strength quality of male
and female athletes, which also provided a new idea for the future research direction.

Although there are some restrictions, there are a lot of potential applications for
the research on athlete muscular strength control training based on network security
and multi-source information fusion. 1) Technical application complexity: A number
of sensors and data processing devices are used in multi-source information fusion
technology. High standards for synchronization and integration must be met, and data
confidentiality and integrity must be guaranteed. Issues with network security cannot
be disregarded. 2) Inadequate individualized training: Every athlete has different
muscular strength requirements and training characteristics. It’s possible that
incomplete consideration of individual characteristics in current studies leads to
inadequate training outcomes.
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