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ABSTRACT

Introduction: In today’s rapid development of science and technology, digital network data mining tech-
nology is developing as fast as the expansion of the frontiers of science and technology allows, with a very
broad application level, covering most of the civilized environment. However, there is still much to explore in
the application of sports training. Objective: Analyze the feasibility of data mining based on the digital network
of sports training, maximizing athletes'training. Methods: This paper uses the experimental analysis of human
FFT, combined with BP artificial intelligence network and deep data mining technology, to design a new sports
training environment. The controlled test of this model was designed to compare advanced athletic training
modalities with traditional modalities, comparing the athletes'explosive power, endurance, and fitness. Results:
After 30 days of physical training, the athletic strength of athletes with advanced fitness increased by 15.33%,
endurance increased by 15.85%, and fitness increased by 14.23%. Conclusion: The algorithm designed in this
paper positively impacts maximizing athletes' training. It may have a favorable impact on training outcomes,
as well as increase the athlete’s interest in the sport. Level of evidence II; Therapeutic studies - investigating
treatment outcomes.

Keywords: Data Analysis; Neural Networks, Computer; Data Mining; Physical Education and Training.

RESUMO

Introducdo: No rdpido desenvolvimento atual de ciéncia e tecnologia, a tecnologia de minera¢do de dados de
rede digital desenvolve-se tdo rdpido quanto a expansdo das fronteiras da ciéncia e tecnologia permitem, com um
nivel de aplicacdo muito amplo, cobrindo a maior parte do ambiente civilizado. No entanto, ainda hd muito para
explorar da aplicag@o no treinamento esportivo. Objetivo: Andlise de viabilidade da mineracdo de dados com base
na rede digital da formacdo esportiva, maximizar o treinamento dos atletas. Métodos: Este trabalho utiliza a andlise
experimental da FFT humana, combinada com a rede de inteligéncia artificial da BP e tecnologia de mineragéo
profunda de dados, para projetar um novo ambiente de treinamento esportivo. O teste controlado deste modelo
foi projetado para comparar modalidades avancadas de treinamento atlético com as modalidades tradicionais,
comparando o poder explosivo, resisténcia e condicdo fisica do atleta. Resultados: Apds 30 dias de treinamento fisico,
aforca atlética dos esportistas com aptidao fisica avangada aumentou 15,33%, a resisténcia aumentou 15,85%, e o
condicionamento fisico aumentou 14,23%. Concluséo: O algoritmo desenhado neste artigo tem um impacto positivo
na maximizagdo do treinamento dos atletas. Pode ter um impacto favordvel nos resultados do treinamento, bem
como aumentar o interesse do atleta pelo esporte. Nivel de evidéncia Il; Estudos terapéuticos - investigagdo
dos resultados do tratamento.

Descritores: Andlise de Dados; Redes Neurais de Computacdo; Minera¢do de Dados; Educagdo Fisica e Treinamento.

RESUMEN

Introduccidn: En el rdpido desarrollo actual de la ciencia y la tecnologia, la tecnologia de extraccién de datos de
redes digitales se desarrolla tan rdpido como lo permiten las fronteras en expansion de la ciencia y la tecnologia, con
un nivel de aplicacién muy amplio que abarca la mayor parte del entorno civilizado. Sin embargo, ain queda mucho
por explorar de la aplicacién en el entrenamiento deportivo. Objetivo: Andlisis de viabilidad de la mineria de datos
basada en la red digital de entrenamiento deportivo, maximizar la formacion de los atletas. Métodos: Este trabajo
utiliza el andlisis experimental de la FFT humana, combinado con la red de inteligencia artificial BP y la tecnologia
de mineria de datos profunda, para diseniar un nuevo entorno de entrenamiento deportivo. La prueba controlada
de este modelo se diseié para comparar las modalidades de entrenamiento atlético avanzado con las modalidades
tradicionales, comparando la potencia explosiva, la resistencia y la forma fisica del atleta. Resultados: Después de 30
dias de entrenamiento fisico, la fuerza atlética de los atletas con un estado fisico avanzado aumentd en un 15,33%,
la resistencia aumenté en un 15,85% y el estado fisico aumentd en un 14,23%. Conclusion: El algoritmo disefiado en
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este trabajo tiene un impacto positivo en la maximizacion del entrenamiento de los atletas. Puede tener un impacto
favorable en los resultados del entrenamiento, asi como aumentar el interés del atleta por el deporte. Nivel de evi-
dencia ll; Estudios terapéuticos - investigacion de los resultados del tratamiento.

Descriptores: Andilisis de Datos; Redes Neurales de la Computacion,; Mineria de Datos; Educacidn y Entrenamiento Fisico.
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INTRODUCTION

Since the beginning of New China, the indoor sports industry has
achieved rapid growth. It has hosted many successful international
events such as the Beijing Games in 1990, the Beijing Olympics in 2008
and the Asian Games in Guangzhou in 2010. The 2022 Winter Olympics
will take place soon. Indoor athletes have also overcome difficulties in
world-class competitions, often winning gold and silver, and China is
already an undisputed force. However, it is also an indisputable fact that
China does not yet have the power to play sports. The sport of team
sports in particular also has a huge gap compared to the developed
countries of Europe and America. How fast the promotion of athlete
sports has become an issue that Chinese athletes need to study seriously.

To perform controlled physical training, specific changes will be
induced in the peripheral vasculature and can lead to positive changes
in vascular perfusion in the lower extremities. The objective of the
Jurczak | study was to quantify changes in the peripheral circulation
of the lower leg in patients with acute coronary heart disease (ACD)
undergoing body control training. During training, resistance demogra-
phics are used to monitor peripheral circulation.! To improve physical
and functional performance, Orr RM uses computer equipment and/
or nightly group training to monitor general and functional training,
which can improve compliance and motivation.? Lu H proposed a
method to study the naming rules of symbols using neural networks.
Using the proposed method, it is possible to remove high-accuracy
short-sighted rules from neural networks.? Based on the Asynchronous
Advantage Actor-Critic Network (A3C), Helma C created a game en-
vironment similar to the OpenAl platform using Fighter 2 (LF2) and
designed a new A3C+ network to create RL agents* It can be found
through relevant research that data mining techniques are used to
protect privacy, but this paper specifically seeks to explore scientific
methods of sports training through data mining.

The purpose of this paper is to design a good model of athletic
training for athletes through the testing of human FFT technology and
data mining of neural networks. This model can be effective in improving
the explosive strength, endurance and fitness of the athlete.

METHODS

Data Mining Technology Method Based on Digital Neural
Network

The BP network>®is a multi-level power supply network’®, the main
function of the network is signal transmission. In the adaptation, the
input signal passes through the input layer through the hidden layer to
the output layer and is processed through the layer. The state of neurons
in each layer can affect the state of neurons in the next layer. If you can
not get the result of the expected output level, go to the background
and adjust the weight® and the limit'® according to the forecast error.
Therefore, the prognostic effect of the BP neural network is always close
to the expected result. The topological structure of the BP basal neural
network is shown in Figure 1.

Between A1, A2, .., we have the input values of the neural network
BP B1, B2 .., Bm are the predictive values of the neural network BP. wxy

Page 2 of 5

Avrticle received on 03/15/2022 accepted on 05/31/2022

Ay Az Al

~ Input layer

Hidden layer

@ ~Output layer

Figure 1. Figure 3-2 BP network topology structure diagram.

and wyz are the densities of the neural network BP. You can see from the
figure that the BP neural network can be perceived as a non-linear func-
tion and the input and output values of the network are independent
variables and function-dependent variables, respectively.''?

H, :f{Zw; a, —iy}yzl,Z,,..,l (1)
x=1

1. Step function

L a0
b:(p(a):{—l Z<0 @

2. Piecewise linear function

1, a>1
b=gp(a)=10.501+a)-1<a<l ?3)
-1, a<-1

3. Sigmoid type function
The most common sigmoid functionis formula (4), and the most
common asymmetric tangent hyperfunctions are also available as formula (5).
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The parameter i is the controllable slope.

ola)= tanh(O.Sa)—:Zim 6

Step 3: Calculate the output of the output level. Like the layer H of the
layer, the density wyz is connected to the surface j and the network
density BP is calculated.™ 16

!
0.=YHo,-j, z=12,.m )
y=1

Step 4: Error calculation. As a result of the network prediction O and the
expected result B, the network prediction error e is statistical.

e, =B -0,

z

z=12,...,m (7)
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Figure 2. The connotation of data mining.

Step 5: Weight update. Asopoxy network connection density, wyz has
been updated according to the network prediction error e.

w0, =0, +17HJ,(lny)a(x)iwyzez, x=12,..,nmy=12,.,1 8
z=1

o.=o.+nHe., y=12,.,5z=12,.,m 9)

In the formula, n is the learning rate.

i :i},+77H),(1—H},)Zm:wyzez, y=12,.,1 (10)
z=1

j.=j.+e, z=12,...m (1)

Predicting trend behavior: In large databases, data mining technology
will automatically search for predictive information. In the past, the person
in charge of data mining needed to manually analyze the data, but now
it can go directly through the final stage of data acquisition. The most
representative example is the problem of market forecasting.'”'® Data
mining is to analyze sales promotion data and find that consumers can
generate the greatest profitability in future commercial and production
activities, and their connotations are shown in Figure 2. The study and
all the participants were reviewed and approved by Ethics Committee
(NO. 2021JU718)

Human Motion Pattern Recognition Process and
Experimental Results

Use Matlab software to calculate and draw two-dimensional images,
as shown in Figure 3, so that the data transfer rule is more obvious.'*%

After extracting the selected data and continuing to calculate the
measure, we can determine that the overall acceleration coefficient changes
by about 0.1/ 2ms while the human body maintains a stable position.

Figure 4 shows the results of the FFT change of posture and walking
positions of the human body. Diagram:

It can be seen from the figure that the FFT of the human body is
maintained at about 0.002 when standing, and the FFT of the human
body is basically around 0.2 when walking. Therefore, this experiment
can design a training mode that n strengthen the human body based
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Figure 3. Movement patterns of standing and walking state.

on the FFT of human body changes. Through the iterative training of
artificial neural network, coupled with data mining capabilities, a sports
analysis based on data mining technology is designed.

Sports Training Model Based on Digital Neural Network Data
Mining Technology Design

In this paper, a sports training model is designed by establishing the
FFT value of the human body. The experimental results are as follows

Through 30 days of physical training, the explosive power of the
members is shown in Table 1:

The maximum explosive power of the experimental group reached
99, and the average energy was as high as 92.5, which was an increase
of 15.33% compared to the previous one. This shows that the improved
sports training can greatly improve the explosive power of the athletes,
which is very effective for sprinters.

Through 30 days of physical training, the endurance of the members
is shown in Table 2:

Page 3 of 5



01 ¢ ——FFT modulus
0,08
,‘;0 06
:Eo 04t
|
0,02 ¢
0 L\“"‘w"w“ [ gAMWW M NUA AL I MW MMM - AV
0 50 150 200

100 :
I'requency
A. FFT transform of the standing posture of the human body

5 - ——FFT modulus

Amplitude
w

S}

0 50 100 150 200

Frequency

B. FFT transform of human walking posture
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Table 1. Athlete’s explosive power score after sports training.

Max | Minimum |Average value| . Degree of
improvement
Test group 99 87 92.5
15.33%
Control group 85 71 80.2
Table 2. Endurance scores of athletes after sports training.
Max | Minimum |Average value . Degree of
improvement
Test group 97 85 90.6
15.85%
Control group 84 70 78.5

There is a big difference between the control group and the experi-
mental group. The endurance of the experimental group has increased
by 15.85%, which is very helpful for long-distance runners. Through the
improved physical training, the endurance of the athletes Maintained
around 90.6, nearly 12.4 higher than 78.5 in the control group, which is
a very representative data.

Physical fitness is also an indispensable part of athletes, not only to
have good results, but also to have a good physical fitness. For this, as
shown inTable 3, the physical fitness of the experimental group and the
control group after 30 days of physical training:

[t can be seen from the table that the improved physical training
can effectively improve the physical fitness of athletes, at least 14.23%,
and the physical fitness has been maintained above 90.

In summary, the sports training model designed under neural net-
work-based data mining technology can effectively improve the athlete’s
explosive power, endurance and physical fitness. For a long time, it has
been very good for athletes'training. It can not only improve the athletes’
various indicators, but also maintain a good physical condition.

Table 3. Athletes' physical fitness scores after sports training.

Max | Minimum |Average value| . Degree of
improvement
Test group 98 90 955
14.23%
Control group 90 75 836

CONCLUSIONS

The purpose of this article is to explore the application of digi-
tal network-based data mining technology in sports training. This
course understands the application of artificial intelligence network
and data mining technology and conducts retraining based on the
BP network, through the FFT of human posture and gait. designed.
Through the control test of this model, you can see through the test
that the advanced training model improved the athlete’s muscle
strength by 15.33%, endurance by 15.85% and fitness by 14.23% .
Research shows that a digital training data model based on digital data
mining technology can increase efficiency in athletic performance,
endurance and fitness.
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