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Psychological troubles in training competitions mainly include worry about mistakes, long-term lack of improvement in sports
performance, and lack of confidence in competitions. The main troubles in daily study and life are future career development and
life planning, injury and illness, insomnia, and poor emotional control. Athletes are interested in psychological skills training,
hobby training, interpersonal communication and other coaching content to improve sports performance. Athletes tend to prefer
one-to-one psychological counseling and group counseling activities; there are differences in the psychological distress, coping
styles and expected psychological counseling content of athletes in different age groups and events. This paper firstly introduces
the important role of psychological quality education in modern competitive sports. The influencing factors of athletes’ psy-
chological quality were analyzed. At the same time, combined with relevant practical experience, it starts from various perspectives
and aspects such as improving the scientific literacy of coaches and building a harmonious atmosphere for training and
competition. This paper puts forward some effective strategies to strengthen athletes’ psychological quality education and improve
sports performance. In addition, it expounds the author’s understanding of this, hoping to contribute to the practice of athletes’

psychological quality education.

1. Introduction

In modern competitive sports, the intensity and difficulty of
competition are getting bigger and bigger, which puts higher
demands on the physical and mental health of athletes.
Under the current situation, we must pay attention to the
important role of psychological quality education in the
application of modern sports. Objectively examine the many
influencing factors affecting the mental health of competitive
athletes, grasp the key points of the mental quality education
of athletes, and promote the optimization and improvement
of sports performance [1]. Based on the current situation of
the needs and deficiencies of health monitoring and man-
agement of various types of athletes, athletes need to
maintain a good mental state during training and compe-
tition. This is because a good mental state is conducive to its
maximum potential and bear greater pressure. Generally
speaking, they can be divided into three categories. The first

category, such as smart bracelets or watches, has the function
of automatic health data collection, but lacks follow-up
analysis and connection with health services. The second
category, such as online health analysis and diagnosis
platforms, can generate health reports based on big data, but
data collection is not automatically connected to no health
services. The third category, such as fitness or nutrition
recommendation apps, passively provides health services,
such as fitness courses, but is not based on intelligent rec-
ommendation and drainage based on data analysis [2].
Therefore, there is an urgent need for a digital platform that
integrates real-time collection and monitoring of personal
health data, automatic generation of health analysis reports,
and follow-up intelligent recommendation to connect with
health services. It is based on the above-mentioned status
quo, to carry out research on the application of the Internet
of Things and artificial intelligence to realize a health
monitoring and management platform that spans time and
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space [3]. Based on the above analysis of the status quo and
deficiencies, there is currently no platform or product that
connects health data detection and subsequent health re-
covery services. Therefore, the IoT cutting-edge technology
that integrates the Internet of Things, artificial intelligence
deep learning and intelligent recommendation algorithms is
proposed to realize the three-in-one process of “data based
health monitoring and management service platform re-
search based on the Internet of Things and deep learning”
[4]. Research on health monitoring management service
platform is significant for maintenance of athletes’ health.
When athletes use the platform, they can achieve accurate
collection of health data and real-time update and view of
health data through IoT collection devices. In addition, it will
also recommend a series of health service management such
as one-to-one live teaching by fitness coaches, one-to-one
consultation with professional nutritionists, tweeting services
on health forums, and Internet+ diagnosis and treatment
services based on the athletes’ current physical health data. The
health monitoring and management service platform based on
the Internet of Things and deep learning can serve everyone
who cares about their own health, and is precisely positioned
for athletes with fierce competition and difficult psychological
construction. Automatic real-time health data detection of
users through IoT devices, big data analysis, and intelligent
generation of user health monitoring analysis reports [5]. As
shown in Figure 1, they are also students with rapid physical
and mental development, and they will also face the problems
that ordinary teenagers will encounter in their growth, such as
academic pressure and internal contradictions in physical and
mental development. The two influence each other and have
their own particularities. In the previous International
Olympic Committee, experts also emphasized that while
paying attention to the psychological quality of athletes’
competitive performance, it is necessary to pay attention to
the mental health problems that often occur in athletes [6-9].

The full use of information technologies such as the
Internet of Things in athletes’ service management can
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effectively improve the technical quality and safety assurance
of athletes’ mental health management services. This ap-
proach can effectively enhance the high importance of ef-
fective management of their own health for all types of
athletes. While effectively reducing the cost of psychological
medical expenses, it can also change the bad mental life and
behavior of athletes, and can effectively prevent the oc-
currence of mental diseases in athletes. In this way, it can
effectively promote the recovery of athletes after various
diseases, and further improve the economic, material and
spiritual life of college teachers and students [10]. The In-
ternet of Things project includes infrared sensors, laser
scanners, and information sensors. According to the rele-
vant protocol requirements, the connection between items
and the Internet is realized, and the information flow be-
tween them is realized, so as to achieve the purpose of
monitoring, tracking, identification, positioning and man-
agement. With the gradual increase in the number of sports
and competitions in our country, there are higher re-
quirements for venues, security and athlete training facili-
ties. With the development of the Internet of Things project,
it has brought more interactivity to the development of
sports in our country, and has a very good development
situation. It can be said that the development of the Internet
of Things project. It will definitely bring significant changes
to the development of sports in our country [11]. Athletes’
mental health issues are getting more and more attention.
Previous researchers have generally used tools such as
clinical screening tools or mood state scales from a 90-item
symptom list to assess the mental health of athletes. Al-
though these tools are widely used and have shown good
reliability and validity in many groups, their use in the field
of sports has exposed the difficulty of daily monitoring and
screening of sports teams and the irrelevance of the content
of the scale to the sports context. Rice developed the
Athlete’s Psychological Stress Questionnaire from the
perspective of the most obvious psychological stress on the
development of athletes’ mental health symptoms for daily
monitoring and screening of professional athletes’ mental
health status [12]. Psychological stress refers to a state of
feeling stressed and difficult to cope with, and is a state of
constant emotional exhaustion and reaction to stressful
experiences. Compared to internalized symptoms that
other clinical diagnostic tools focus on, psychological stress
can screen athletes for early signs of possible mental health
problems for early professional support [13, 14]. In recent
years, there have been more and more mental health
problems among adolescents, which is worrying and has
attracted attention from all walks of life. The relevant
functional departments of the state, provinces and cities
have also issued documents on the mental health of young
athletes for many times, and the research on the mental
health of young athletes is also in-depth. However, there
are relatively few studies on the mental health of young
athletes. Based on this, this study starts from the Internet of
Things technology to investigate the mental health of
athletes in youth sports training centers, establishes a
health analysis system model. The real-time stream of data
from IoT sensors, combined with historical data from other
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projects, can be used to monitor the current work site and
provide an ever-increasing set of data that can be used for
simulating system to monitor athletes’ mental health. This
study aims to investigate the mental health status of athletes
based on the Internet of things technology, establish a
health analysis system model, and compare the effects of
different factors on Athletes’ mental health by horizontal
and vertical simulation.

2. A Brief Introduction to the Internet of Things

The concept of the Internet of Things was first proposed by
the MIT Auto-ID Research Center in 1999. This technology
is a technology that can use radio frequency identification
technology to identify and manage the researched affairs and
laws anytime and anywhere under network conditions,
which is what we call the interconnection between items. The
essence of the technology is mainly to effectively integrate
radio frequency identification (RFID) technology and the
Internet, and to effectively apply the integrated products.
RFID is a wireless communication technology that can use
radio signals to identify a specific target and read and write
relevant data without the need to establish mechanical or
optical contact between the identification system and a
specific target.

As shown in Figure 2, the emergence of the Internet of
Things can effectively solve the interconnection between
objects to objects, people to people, and people to objects.
The Internet of Things is also quite different from the tra-
ditional Internet. For example, the interconnection between
people and objects we are talking about mainly refers to the
connection between people and objects through the use of
some common devices. The interconnection between people
mainly means that the process of interconnection between
people no longer only depends on the connection method of
personal computers [15].
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FIGUure 3: Psychological evaluation score curve of participating
athletes.

In the formula, E, represents the error between the
expected value and the actual value of the neural network.

The application of the Internet is based on optical fiber,
to form a network of multiple computers to realize the
communication and sharing of information. However, the
network environment established by the Internet is actually
virtual, and people can only apply the virtual information
existing in it, but cannot change the form of real objects in
the world. The emergence of IoT technology is to remedy this
problem. At the same time, the Internet of Things can also
realize the unmanned driving of vehicles, so that they can
automatically avoid vehicles and congested roads. Thereby
avoiding the occurrence of other situations such as traffic
jams and saving more time for people. Based on this, we can
find that the application of Internet of things engineering has
high requirements for relevant equipment and devices. It
needs a certain effectiveness and stability to improve peo-
ple’s work efficiency and quality of life [16].

The Internet of Things realizes the Internet between
objects, through sensing devices, RFID technology, and
identification technology. As shown in Figure 3, according
to relevant protocols, the network connection between
objects is realized, and the information exchange between
objects is realized, so as to achieve the purpose of intelligent
tracking, positioning, management and monitoring. This
intelligent system will be combined with media, services and
enterprises in the future to form the future Internet model
[17]. The exact methods of data processing based on the SPSS
software are data trend analysis, data contrast analysis and
data subdivision analysis.

The essence of the Internet of Things is a convergent
application in the development of information technology,
and its characteristics mainly include the following aspects.
First of all, the Internet of Things has the characteristics of
the Internet, and it needs to be connected to the Internet
before the intercommunication between objects can be re-
alized. Secondly, a supervision cloud platform for envi-
ronmental protection functional departments is established.
Finally, the Internet of Things must be intelligent. The
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FIGURE 4: Psychological and behavioral impact levels.

intelligence mentioned here refers to self-feedback ability,
intelligent control ability and automatic application ability.
According to the above description, the application of the
Internet of Things project in the mental health of athletes
will greatly promote the development of sports in my
country. In sports, it is necessary to bring out the potential of
people’s physical, psychological, athletic ability and phy-
sique, so it is necessary to formulate a series of training
programs and methods [18].

F, = M x 100%. (2)

X

In the formula, F; represents the deviation of the index
from the mean value of the index group. The larger the value,
the higher the mean value, and the lower the mean value on
the contrary.

At present, most of the health management work in my
country is carried out by physical examination institutions
and medical institutions, but in actual work, their focus is
disease control rather than health management in the true
sense. As shown in Figure 4, with the popularization of the
concept of the Internet of Things, some people are now
focusing on monitoring various indicators of the human body
in real time through the use of computer and mobile phone
software. As a result, the factors threatening the mental health
of athletes are simulated and analyzed in the early stage, and
effective solutions are proposed. Make a huge contribution to
the development of the sports industry. The Internet of Things
has become a game changer for all sports. The IoT sensors are
now being used to measure minute details of all aspects of
performance to help athletes improve their performance, such
as running, swimming, cycling and so on [19, 20].

3. Operation of Mental Health Management
Based on Internet of Things

According to the market survey and relevant statistical re-
sults of relevant research institutions in our country, it is
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FiGure 5: Health status of male and female athletes over the years.

known that in recent years, the mental and physical quality
of various athletes in many countries around the world
needs to be further improved. This is because with the rapid
progress of the people, the competitiveness in sports
competitions is also increasing. Correspondingly, it will also
bring huge psychological pressure to many athletes, so many
relevant institutions and organizations have made great
efforts to increase the importance and degree of education
on athletes’ mental health literacy. Mental health test
management needs to include a lot of test content, among
which athletes’ mental health management test and physical
fitness evaluation management are very critical parts.
Therefore, to seriously and effectively improve athletes’
physical and psychological quality, we must work hard.
Create a rational model for the management of mental
health testing of athletes [21, 22]. The continuous real-time
stream of data from IoT sensors, combined with historical
data from other projects, can not only be used to monitor the
current work site. However, it also provides a set of data that
can be used for machine learning for predictive analysis to
make athletes’ mental health monitoring system smarter.

3.1. Correct Choice of Frequency. According to the perfor-
mance classification and characteristics of its operating
frequency, electronic tags can be divided into low frequency
(LF: 30-300kHz), high frequency (HF: 3-30 MHz), ultra-
high frequency (UHF: 300MHz-3 GHz) and microwave
frequency band (MW: 2.45-5.8 GHz) four frequency bands.
RFID applications in the international are generally based on
LF and HF tags as the main implementation. As shown in
Figure 5, at this stage, the relevant institutions has mastered
the core design technology of HF chips, and has already put
it into actual mass production applications on a large scale.
The data in Figure 5 comes from public data resources
published on the Internet. Meanwhile, the UHF chip has also
successfully completed the research and development pro-
cess and development stage [23].

3.2. Privacy and Security Protection Measures. RFID product
labels have their own unique characteristics, but in fact they
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should all have a unified product code based on the global
electronic product label code standard or a unique product
code in the world. And this product label has been written
into a corresponding product label before their packaging
work is completed or before they leave the factory, and it is
not allowed to read and write settings at will. At the same
time, all the databases in the core chip are fully encrypted in
parallel and have passed international security certification
indicators, which can fully ensure the security of data
sources and processed information. This can not only ef-
fectively prevent the artificial cracking of encrypted links
and other databases, but also automatically lock some of our
important confidential data information according to the
sector mechanism, further ensuring that our data security
will not be leaked.

OE; X
Av; = -« (? = ad,b;. (3)
i

In the formula, the correction value of the network
weight is Av;, which represents the influence strength of the
neural network error change on the output result.

3.3. System Cost Analysis. In the context of the social In-
ternet, the cost of electronic tags has become lower and
lower. Since 2006, the price of each tag has dropped to 5
cents. At the same time, because the tag can realize the
functions of reading and writing data, and can also be
recycled many times, the cost of the tag becomes lower and
lower.

or,

ow;;

Aw;; = ‘/3( ) = BE;a;. (4)

In the formula, Aw;; represents the change value of the

connection weight from the hidden layer to the input layer.

3.4. International Standard Issues. At present, the 2009
edition of RFID and other related information technology
and electronic equipment development and application
standard specifications and related data information of the
standard are being researched and formulated interna-
tionally. These sources mainly use the International Orga-
nization for Standardization (ISO/IEC), and currently the
main standards for my country are all based on the 2009
edition of ISO/IEC 15693. Basically, the specific research or
drafting of the industry technical standards related to the
national standards of the industry has been successfully
completed. With reference to the relevant national standards
formulated by ISO/IEC1800 in 2009, their standards have
also been officially included in the industry standard na-
tional key project implementation plan.

3E
AG; = B (ﬁ;) = BE;. (5)

In the formula, 0 represents the threshold change of the
hidden layer.

Individual

a‘ Psychological

FiGURrE 6: The relationship between mental and social health in
sports.

Organised

3.5. Implementation of System Design Plan. Take advantage of
some current hospital management systems and professional
local area networks. Such as the HIS and LIS of large uni-
versities, institutions and government public administration
departments, and on this basis initially complete the treat-
ment of hospital patients, equipment and medical equip-
ment. The system is mainly used in clinical medicine,
constitutes the main part of the system, and is the system
hardware and related software for optimizing the
management of commonly used drugs. We can see from
Figure 6 that the most important parts of the hardware
include RFID network tags, RFID network antennas, file
readers, RFID operating systems, servers, terminals, and
related network cables. And each component is mostly
connected in larger shapes by different network devices,
all of which are equivalent to a broad network running an
operating system. However, software functionality
generally refers to the software applied to all RFID tag
servers and tag users for each mobile station.

Through the use of the Internet of Things method, the
real-time management of sports equipment can be realized,
thereby helping athletes to reasonably allocate time and
methods during exercise. We can see from Figure 7 that real-
time monitoring of the warehousing and delivery of sports
equipment, record the application of equipment and
equipment, and share the records to improve the application
efficiency of sports equipment. In this way, it can effectively
improve the training efficiency of athletes and greatly reduce
their psychological burden.

yxTw

plyIx) = ——. (6)
1 eyX w
This formula represents the mathematical definition of
logical distribution under this model, which is a method to
complete the classification based on the discriminant of logical
distribution.
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4. Application of Internet of Things
Engineering in Sports

Using the Internet of Things project to monitor sports is
actually monitoring the physical conditions of athletes in
real time, because these physical conditions can reflect
psychological changes to a certain extent. The terminal data
collection method is used for information analysis. Once
abnormality is found in the relevant parameters, an alarm
will be issued immediately, thereby reminding the coaches
and team doctors to take corresponding psychological
counseling to avoid the occurrence of sports accidents
during training. We can see from Figure 8 that this mon-
itoring method can be applied to sports training as well as
competitive competitions. Athletes can use the Internet of
Things to monitor their physiological parameters during the
usual training process. For example, for sprinters, they need
to have strong explosive power, and in the process of
sprinting, the heart will instantly enter. In the state of high-
speed operation, how to train to improve the ability of the
heart is very important.

The above formula represents a model that rewrites the
objective function in the form of a loss function.

Compared with training, athletes will continue to be in a
state of high-intensity exercise in competitive competitions,
and we can sometimes see athletes die suddenly during
competitions. So far, hundreds of athletes have died sud-
denly during the competition due to too intense exercise. A
very important reason for this phenomenon is that athletes
do not pay attention to psychological adjustment during
high-intensity training. If real-time monitoring of organs in
athletes can be carried out, athletes can be warned before
organ problems occur. Thereby, it can stop exercising, and
effectively improve the psychological counseling, thereby

—@— index

F1GURE 8: Comparison of the two algorithms.

avoiding the phenomenon of excessive exercise of athletes.

Athletes cannot directly perceive their own mental state, so
IoT engineering is needed to provide technical support.

n

= J

g=L34

1 J
n; ‘=

(8)

~

In the formula, the number of mental health data objects
in the ¢; cluster is n;.

As the continuous development of Internet cloud
computing technology and various hardware facilities, some
equipment systems using the Internet of Things cloud
technology have emerged. This is a health management
system that includes various subsystems such as various
biological detection instrument systems, wireless signal
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transmission and reception systems, terminal data pro-
cessing systems, and background database storage and
processing systems. In S mode, the data on the server can be
added, modified and deleted through their own terminal
machine, and the analysis results and exercise intervention
plan fed back to the terminal by the background server can
also be obtained. Users can exercise according to the plan.
The data during the exercise will be transmitted to the
background server to further guide psychological
counseling.

N,

M=

#I12
J

Jt =
k

)

j_
|t - c

[
I
—

1

If |J*-J|<&, it means that the clustering criterion
function converges, and the final clustering result is ob-
tained, and ¢ is the criterion for judging the convergence of
the function.

The mental health monitoring work process of athletes
generally generates a huge amount of data, and the analysis
of these health monitoring data has extremely important
practical significance. More work mistakes make the mental
health monitoring work of the athletes lose its value.

3
A =250 (10)
i1y

In the formula, A; is the value corresponding to each
feature layer index calculated, and the coefficient of each
base layer is determined, and the value is 0-1.

The popular science service provided by the athlete
mental health tracking system is no longer the original one-
way indoctrination, but it is changing to two-way interac-
tion, that is, the two-way communication between the
disseminator and the recipient of the popular science service
is realized by using the product of the athlete mental health
tracking system as the communication medium. In addition,
while the athlete mental health tracking system provides
popular science and services to all sports circles, these health
data can become the basis for the investigation of athletes’
mental health quality. The athlete mental health tracking
system is a service-oriented popular science system, which
provides a good opportunity for the development of future
popular science exhibits. The design of this system fully
reflects the people-oriented concept, and the design is more
in line with the actual needs of athletes advantages of the
Internet.

5. The Important Role of Psychological Quality
Education in Sports Competition

With the development of economy and society, sports
competition has been continuously improved and has be-
come a key part of human social life. In the complex, ever-
changing and exciting competitive arena, only with stable
and strong psychological quality can we better play our due
level and achieve better sports results. In sports, the contest
between athletes is not only a contest of their own technical
level, but also a contest of psychological quality. When
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FIGURE 9: Average risk assignment for different ages.

athletes of the same level compete on the same field, the ups
and downs of psychological state become the decisive factor
for the performance of athletes.

Mental health is a key component of a person’s overall
quality. The level of modern competitive technology has
generally improved, and the audience’s viewing ability has
also undergone profound changes. We can see from Figure 9
that if the mental health quality is lacking, it is bound to be
difficult for the athletes to better adapt to the competition
rhythm. Practice shows that the importance of athletes’
psychological quality in their comprehensive quality is be-
coming more and more prominent, and it plays a pivotal role
in competitive performance. Therefore, improving the level
of psychological quality education and strengthening the
psychological quality of athletes can better face failure and
success, joy and tears.

Competitive sports under the commodity economy and
social environment presents many new features, of which
economy and utility are typical representatives. Under the
impact of economic interests, some athletes pay too much
attention to their own performance, put too much energy
into utilitarianism, and even distort their self-values and
outlook on life. Development requirements, unable to realize
self-worth. Therefore, in the economic society, it is necessary
to make athletes face fame and fortune more correctly and
adapt to the needs of social development through systematic
psychological education.

XZ _ z (fo}efe)z. (11)

Among them, f, represents the observed frequency; f,
represents the expected frequency.

Today’s sports competition is no longer a purely physical
competition, but a comprehensive competition in psy-
chology, training, economy, technology, anti-stress and
other aspects. The traditional one simply relies on infinitely
extending training time and improving training intensity
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The method is out of date. At the same time, the age re-
quirements for training and participating in competitive
athletes tend to decrease, and their psychological develop-
ment is relatively lagging behind. All of the above conditions
put forward higher requirements for the overall quality of
the coaches.

p(xy)

1(X,Y) = P(x, y)log—t-22_
(X,Y) ,;UEZY (xy)ng(x)P(y) (12)

Among them, p (x, y) represents the joint distribution of
two random variables (X, Y) of the observed frequency; p (x)
represents the marginal distribution; p (y) represents the
marginal distribution.

6. Application of BP Neural Network in
Intelligent Analysis

First, the wavelet transform is used to denoise the athletes’
psychological monitoring data, and the denoised data is used
as the input of the BP neural network. The number of nodes
in the input layer depends on the dimension of the data
source degree, such as the athlete’s mental fitness index plus
gender, age, height, and weight. The number of output layer
nodes is 3, which are poor, medium, and excellent. The
number of hidden layer nodes affects the learning time and
training effect. We can see from Figure 10 that the formula is
used to determine the number of nodes. Finally, make sure
the number of nodes is 6. The network performance is
relatively stable. At the same time, the threshold and
weight in the network structure are used as the objective
function, and the error value between the expected output
and the predicted output is used as the fitness function.
The optimal solution is obtained by continuous optimi-
zation calculation.

In this paper, wavelet analysis is used to denoise, to keep
the wavelet coefficients of the effective signal to the greatest
extent, and remove the wavelet coefficients of noise. At the
same time, in the process of denoising, the smoothness and
similarity of the original signal should be kept as far as
possible, indicating that the variance estimation of the signal
before and after denoising is the minimum value in the worst
case. Wavelet analysis has strong denoising ability. The steps
of the wavelet analysis method are to select the appropriate
wavelet basis function, to decompose the original sample by
wavelet, and to obtain the wavelet coefficients of each layer.
The wavelet coeflicients are processed by the soft threshold
method to minimize the maximum mean square error of the
estimated signal. The Internet of Things in sports shows the
potential to collect and analyze data to improve the per-
formance of spaces, things and athletes. Driven by the
competitive nature of sport, iot has the potential to fine-tune
its ability to take sports mental health monitoring to a new
level.

7. Conclusion

For competitive sports, the ultimate goal of sports training is
to create excellent sports performance, and the psychological
quality of athletes is the most basic factor to improve
competitive ability. After training with the training set, the
BP network and the PSO-BP network are tested respectively
using the data in the literature, which can accurately reflect
the efficiency and accuracy of the BP neural network after
particle swarm optimization. Aiming at the popularization
of smart devices and the needs of athletes’ training moni-
toring, a deep learning-based athlete’s physique assessment
algorithm was designed. The advantage of IoT technology is
that the athletes can remove faults in time and reduce the
occurrence of safety accidents in competitive sports. The
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algorithm scores different athletes by selecting factors such
as vertical jumping, high-speed leg raising, sitting and
stretching, height, chest circumference, body fat percentage,
and uses particle swarm optimization algorithm to optimize
the BP algorithm to establish athlete psychology. The
evaluation model of the situation comprehensively reflects
the physical and mental quality of athletes. Through sim-
ulation experiments, it is concluded that the optimized BP
network has high efficiency and accuracy. It is obviously
superior to the traditional BP network in the evaluation and
prediction of athletes’ psychological quality.

Data Availability
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