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The arrival of the new era and the development of 5G Internet of Things (IoT) technology have made our lives and work easier and
more convenient. The vigorous development of the IoT has been applied in many fields, among which, especially the data mining
technology of the IoT ushered in the spring of this era of information explosion. Full application of data mining technology can
provide real data well. Application analysis provides value and decision support. In order to apply 5G Internet of Things
technology to the sports industry to help study the multi-index data of various sports activities so as to better help modern people
have a healthy sports concept, Nemo builds relevant data analysis based on 5G Internet of Things technology. This article analyzes
the research on the construction of sports multi-index data based on 5G IoT, makes full use of the IoT to mine sports-related data,
and launches a multi-index discussion on it. First, the literature data method is adopted to learn the theoretical knowledge of IoT,
artificial neural network, deep learning, etc., and establish a sports multi-index data analysis research model based on machine
learning and massive data processing technology. Finally, for modern people, sports hobbies, types, exercise duration, exercise
heart rate, and other aspects are analyzed. The results show that modern people prefer aerobic exercise, especially jogging and
cycling, accounting for 47% and 41%, and the proportion of people who spend more than 60 minutes in the gym is as high as 48%.
This shows that even though most people are busy at work, they still realize the importance of physical exercise and are willing to
do sports.

1. Introduction

Sport is an indispensable part of people’s lives. If you want to
get a good body and a healthy body, you must do sports.
Sports are not only exclusive to athletes but also a way for
most people to exercise. With the development of society
and the improvement of material level, most people’s
awareness of fitness has also been improved, and more and
more attention is paid to sports, not only in their attention to
sports competitions but also in sports in daily life. Physi-
ologically, physical exercise is conducive to the growth of
human bones and muscles, enhances cardiopulmonary
function, improves the functional status of the blood cir-
culatory system, respiratory system, and digestive system, is
conducive to the growth and development of the human

body, improves disease resistance, and enhances the
adaptability of organisms.

The Internet of Things technology has developed vig-
orously, first of all, its data processing technology, that is,
data mining and analysis technology, which can be applied
to all walks of life, from facial recognition technology to
aircraft carrier manufacturing. It can output, measure,
capture, and send data through some information collection
equipment (ultrasonic sensors, radio frequency identifica-
tion, laser scanners, and other global positioning systems,
etc.). These data have a wide range of systems and collec-
tions. As long as it is a detected object, data can be collected.
Then, it can be sent to the server for monitoring. The In-
ternet of Things uses various intelligent computer tech-
nologies, such as information processing technology, cloud
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computing technology, data mining technology, and analysis
tools, and can perform intelligent data analysis, calculation,
and statistics on collected data.

Many scholars at home and abroad have conducted
relevant analyses on the construction of multiple indicators
of sports based on 5G Internet of Things technology. Balaji
proposes that the interaction between customers and In-
ternet of Things retail technology will lead to the cocreation
of value. These responses come from 289 IoT users in the
retail environment. The results of PLS equation modeling
show that usability, superior function, aesthetics, and ex-
istence are the key factors to create the technical value of IoT
retail. But it still has some limitations [1]. Park’s study aims
to explore the influence of social support on winter sports
athletes’ self-determination and athletic performance. Using
a purposeful sampling method, 217 athletes from the Korean
Olympic Committee Winter Olympics were selected as the
research objects. The data are collected on a self-rating scale
and are based on the self-management questionnaire used in
previous studies. Methods such as frequency analysis, factor
analysis, t-test, one-way analysis of variance, correlation
analysis, and multiple regression analysis are used to solve
the problems in the research. First, there are significant
differences in social support, self-determination, and athletic
performance in gender, national athlete experience, athlete
career, and athlete ability. Second, social support has a
significant impact on self-determination. Third, social
support has a significant impact on sports performance.
Fourth, self-determination has a significant impact on
athletic performance. Therefore, various ways to increase
social support and the right to self-determination must be
effectively developed. They will help improve athletic per-
formance and athlete satisfaction [2]. Palatella performance
analyzes the potential of 5G technology in the Internet of
Things from two aspects of technology and standardization
and proposes that 5G cellular system realizes the connection
technology with cost-effectiveness, high reliability, and
scalability, but there are great differences in the application
and demand of various communication technologies [3].

This article analyzes the sports multi-index data based on
5G Internet of Things technology. In the method part, this
article introduces the technical methods and data mining
technology of 5G Internet of Things. In the analysis part, a
comparative analysis of sports index data based on the
Internet of Things and sports multi-index data based on 5G
IoT is carried out. The innovations of this paper are as
follows: (1) combine qualitative research with quantitative
research and fully analyze the research data; (2) combine
theoretical research with empirical research, and combine
sports on the basis of IoT technology model, the actual
situation in the empirical investigation.

2. Method of Constructing Sports Multi-Index
Data Based on 5G IoT

2.1. 5G IoT Technical Methods. The IoT refers to the existing
terminal equipment and facilities sensors, mobile terminals,
industrial systems, numerical control systems, intelligent
home devices, video surveillance systems, and “inherent
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intelligence system,” the comprehensive integration [4, 5]. It
can be connected to each other through various wireless or
wired long-distance or short-distance communication net-
works (M2M), cloud-based applications and SaaS function
integration, and the internal network and external network,
and Internet environment can be safely controlled, and even
carry out personalized online monitoring, realize trace-
ability, alarm connection, data remote management, posi-
tioning, real-time management, scheduling, standardization,
and other functions, and implement integrated management
of “management, control, and operation” on data [6].

IoT applications have the following basic technologies:

(1) Sensor technology: it is also the basic technology of
computer applications. It is a sensor that converts
analog signals into digital signals [7].

(2) RFID tag: it is also a kind of sensor technology. It is
an integrated technology that combines radio fre-
quency technology and embedded technology [8].

(3) Embedded system technology: it is slowly changing
people’s lives and promoting the development of
industry and agriculture in our country [9].

(4) Intelligent technology: it is one of the key technol-
ogies of the IoT, and the most common application is
artificial intelligence. It is to implant or embed the
intelligent system into the target object through
other means so that the target object has a certain
degree of intelligence and can realize effective dia-
logue and information exchange like people [10].

The typical architecture of the Internet of Things is
divided into three levels from bottom to top, perception
layer, network layer, and application layer [11, 12]. The
perception layer is the basic ability to perceive the com-
prehensive perception of the Internet of Things. The ap-
plication layer provides various applications, combining
Internet technology and the needs of IT departments to
achieve a wide range of intelligent application solutions.
What is important is the integration of the industry, the
development and utilization of information resources, low-
cost solutions, and high-quality and secure information.
Ensure and develop effective business models [13, 14].

Figure 1 shows the key technology roadmap of the IoT.
This key technology roadmap includes key technologies such
as radio frequency identification technology, QR codes,
sensors, IPv6, cloud services, cloud storage, and cloud
computing.

2.2. Data Mining Technology. Data mining refers to the
process of finding hidden information in large amounts of
data through algorithms. Data mining is usually related to
computer science, and its purpose is to achieve it through
various methods such as information retrieval, machine
learning, expert systems (based on previous experience
rules), standard recognition, and other network statistics,
analysis, and processing [15, 16]. Whether in finance,
medical care, or various fields of society such as telecom-
munications and education, massive amounts of data are
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FiGUure 1: Key technology roadmap of IoT.

generated at every moment. Due to too many uncertain
factors in society, the types of data processed are becoming
more and more complicated, even if it is used. Computer
assistance is still limited in traditional processing methods
and solving practical problems. However, solving big data
problems through data mining technology opens up another
way.

The data type can be structured, semistructured, or
heterogeneous [17, 18]. The method of discovering knowl-
edge may be mathematical, nonmathematical, or inductive.
The knowledge finally discovered can be used to manage
information, optimize problems, support decision-making,
and maintain the data itself. The data types that can be mined
include both relational databases and structured data, as well
as data warehouses, text, multimedia data, spatial data, time
axis data, and organizational data [19, 20].

Considering the data itself, data mining typically re-
quires eight steps, such as cleaning the data, data conversion,
data extraction process, evaluation criteria, and other
knowledge representation [21, 22].

(1) Information collection: based on the data analysis of
the moving object, the summary of the information
characteristics is required to select the appropriate
information collection method.

(2) Data integration: collect logical data or physical data
of various sources, forms, and characteristics, and
provide comprehensive general data usage methods.

(3) Data protocol: the standardized processing of data,
which can greatly save data processing time and
maintain the integrity of the original data.

(4) Data cleaning: the information in the database has
many characteristics. You only need to select the
required data and rearrange it and then save it in the
database.

(5) Data conversion: through smooth data collection,
generalization, and standardization, it is converted
into a form suitable for data extraction. Some

important data and data classification in the data
hierarchy are also transformed through data.

(6) Data mining: choose appropriate analysis tools, use
statistical methods, and get a visual analysis report.

(7) Evaluation model: from a business point of view,
industry experts will verify the correctness of results.

(8) Knowledge expression: the analytical information
extracted from the data is visualized.

In data mining, at least 60% of the cost is used for the
information collection stage, and at least 60% of the energy
and time is used for data preprocessing [23].

3. Based on 5G IoT to Construct the Analysis and
Research Experiment of Sports Multi-
Index Data

3.1. Research Model of Sports Multi-Index Data Analysis Based
on Machine Learning. The data analysis model is mainly
carried out from the three steps of data collection, data
accumulation, and data preprocessing. This article first
proposes a sports multi-index data analysis research model
based on machine learning, which makes good use of ma-
chine learning technology in 5G IoT [24].

Machine learning is a subject, including probability
theory, statistics, methodology, critical analysis, and other
algorithmic complexity theory and other issues. In order to
acquire new knowledge and skills, reorganize the existing
knowledge structure, and continuously improve its own
performance, it specializes in computer simulation or
methods of improving human learning behavior. This is the
core of artificial intelligence and the basic method to realize
computer intelligence [25].

The research directions of traditional machine learning
mainly include research on decision trees, random forests,
artificial neural networks, and Bayesian learning [22]. Here
is an introduction to two machine learning algorithms,
artificial neural networks and deep learning.



3.1.1. Algorithm of Artificial Neural Network. A neural
network is a computer system in which nodes are connected
to each other. Its nodes function like neurons in the human
brain. These neurons process information and send each
other. Each neural network is a series of algorithms that
identify possible relationships in datasets by simulating
human functional processes [26].
Its calculation process is as follows:

First, start from the input layer of the neural network
model to the hidden layer. The total input of the jth
node of the hidden layer from the input layer is as
follows:
i=14
hy= ) W;xx,. (1)

i=1

Among them, the range of i is the node number 1-14 of
the input stage, and the ith node of the input layer and
the jth node of the hidden layer are the weights between
nodes. Numerical value: the output port of the jth node
to the hidden layer is as follows:

V= f(hy)- 2)
The sigmoid function is as follows:

fx) =

(3)

1+e™
Among them, the range of j is 1-4, which is the number
of hidden layer nodes.

The output layer comes from the input of the hidden
layer.

j=4

Pk = ijk XVj. (4)

J=1

Among them, j represents the number of hidden layer
nodes and k represents the number of output layers.
Substitute the above formula to get

j=4

Pr = gwjk X f(hj) = j;[wjk x f(Z::‘*wij X xi>].
(5)

Then the output of the output layer is as follows:

j=4 i=14
Yi=f(Py) :f{zwjkxf<zwij xx,-)}. (6)
j=1 i1

3.1.2. Deep Learning Algorithm. Learn the depth and con-
notation of data [27]. The information obtained in the
learning process is very useful for interpreting data [28].
Deep learning is a complex machine learning algorithm. The
effect on speech and image recognition is far more than
previous technologies. Deep learning in retrieval, data
mining, machine learning, machine translation, natural
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language processing, learning and multimedia, voice, pro-
posals, personalization, and other related fields has made
many achievements. This is the reason why technologies
related to artificial intelligence have made great progress.

The basic algorithm of deep learning is RBM algorithm.

RBM is a special Markov random field structure com-
posed of a visible v layer and a hidden & layer. RBM is based
on the energy probability model in statistical engineering. If
the model parameters are specified, RBM is the general
distribution of the energy dependence of the v-layer unit and
the h-layer unit.

—E (v,h0)

Z

P(x) = (7)

Expression (7) only evaluates the RBM state of the two-
layer structure (visible layer v,, and hidden layer h,,). Z is the
normalized convergence coefficient, expressed by the
mathematical double accumulation method: Z=Y (v)} (h)
e—Y (x), for two RBM level models, it can be described by the
Bernoulli-Bernoulli energy equation. The energy function
based on the RBM training model is expressed as follows:

i

E(Vr h|6) == zj: bmvm - Z Cnhn - i i wmnvmhn’ (8)
m=1 n=1m=1

n=1

where i and j are the unit datasets of the visible layer v,, and
the nondisplay layer h,, respectively. The weight / is the
connecting axis. When v,, follows a specific probability
distribution, the visual unit v,, will be given according to the
RBM training model and the independent activity state
parameters of each h, unit. Among them, the conditional
probability formula of v,, and h,, is as follows:

P(hnz1|v;6)=6<iwmnvm+bm>, (9)

n=1

P(v,, =1|h;0) = 0<iwmnhn + cn>. (10)

n=1
x in the above two formulas is the threshold function
Sigmoid, and the expression is as follows:

B 1
T l+e

6 (x) - (11)

It is only applicable to the RMB 2-layer structure model.
When the model structure exceeds 2 layers, the energy
equation becomes invalid. The training model of the mul-
tilayer structure is realized by the Gauss-Bernoulli equation.
The energy equation is as follows:

1< i i
E(V’ hla) = _5 Z_l (Vm - bm)2 - y;l Cnhn - = W,Z:l wmnvmhn'
(12)

The conditional probability distribution of continuous
actual value RMB is as follows:
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P(h, = 1|v;9) =0<iwmnvm+bm>, (13)

n=1

P (v,,lh;9) :N<i wmnhn+cn,l>. (14)

n=1

In the formula, v,, is the continuous actual value, 1 is the
variance, and w,,,h, is the mean value.

The nature of RBM is that when the state of the neurons
in the visible layer is given, the activation conditions of the
neurons in the hidden layer are independent; on the con-
trary, when the state of the neurons in the hidden layer is
given, the activation of the neurons in the visible layer is also

conditionally independent.

3.2. Sports Multi-Index Data Analysis Research Model Based
on 5G IoT Massive Data Processing Technology. The basic
analysis of the large-scale information processing technol-
ogy of the Internet of Things includes the analysis of various
network test equipment. These data are processed efficiently
and quickly, and valuable information is obtained through
the classification and comprehensive analysis of important
information, thereby helping users to make wise decisions.
Based on this, this paper designs a sports multi-index data
analysis research model based on 5G Internet of Things
massive data processing technology. This model uses mul-
tilevel data comprehensive analysis to establish different data
sources and multilevel comprehensive analysis requires data
to be measured. To solve various problems, it is necessary to
merge and effectively use data sources.

3.2.1. The IoT Stores, Retrieves, and Queries Sports Data.
The IoT widely develops and uses detection equipment to
collect and generate large amounts of real-time data and
multi-source data in multiple details and multiple latitudes,
and its data range may reach TB or PB level. A large amount
of data collection and questioning are very important for
centralizing and effectively processing these large amounts of
data in Internet surveys for storage and other technological
development. In order to achieve the perfect combination of
these technologies and analysis technologies, the necessary
data effective management and comprehensive adjustment
will be executed in real time. Storage mechanism: the prin-
ciple of closed storage is adopted to provide general short view
nodes. Each data archiving node notifies the global summary
view node of data dispersion. The request for the problem is
first sent to the global shortcut viewer node, and it can be
quickly found in the data. To avoid many problems with the
web button, design a data recovery mechanism when storage
disks lose capacity, dynamically adjust the data life cycle of
various data types, and perform query functions based on
historical statistics and current system storage capacity. Data
beyond the life cycle will be replaced by new data. Therefore, it
is recommended to use irrelevant database technology to store
the data in a single network node. Indexing mechanism re-
search: IoT data includes time flow data and spatial flow data.

According to the type of archived data, search-optimized
indexes are automatically created. For time flow data, the
main problem type is spatial problems. For spatial flow data,
problem functions can be used to find all suitable items in a
specific area, and multidimensional indexing technology can
be used to determine the best indicators, so the system can
meet efficiency and processing requirements in real time.

3.2.2. Technical Analysis of the Real-Time Database of the
IoT. Distributed storage technology database is a combi-
nation of previous database technology and network tech-
nology. A distributed database is a dataset distributed in the
physical space of each node in a computer network, but it
can logically belong to the same system. This includes local
site database management system, global management
system, database, global data query, and communication
management. It is responsible for the creation and man-
agement of the local database. Realize website autonomy,
execute local applications and other functions, provide
distributed transparency, adjust the execution of global
events, adjust various local database management systems,
and ensure database global consistency, information syn-
chronization, and other functions.

Figure 2 is a schematic diagram of the database col-
lection, query, and analysis system. This system first collects
data and then uses a series of data management tools to
collect understandable data, existing data, and historical
data. Finally, use analysis tools, reporting tools, etc. for these
data.

4. Constructing Sports Multi-Index Data
Based on 5G IoT

4.1. Sports Index Data Based on IoT Database. The most
common classification in sports is divided into aerobic
exercise and anaerobic exercise. Aerobic exercise refers to
physical exercise performed by the human body under the
condition of sufficient oxygen supply. That is, during ex-
ercise, the body’s intake of oxygen is equal to its demand,
reaching a physiological equilibrium state. When the body
needs a lot of energy in an instant, and under normal cir-
cumstances, aerobic metabolism cannot meet the body’s
needs at this time, so sugar undergoes anaerobic metabolism
to quickly produce a lot of energy. Exercise in this state is
anaerobic exercise. Among them, aerobic exercise includes
yoga, swimming, cycling, jogging, Tai Chi, square dance, etc.;
anaerobic exercise includes sprinting, push-ups, long jump,
high jump, tug of war, diving, etc. This article draws the
following sports index data based on 5G IoT technology.

As can be seen from the data in Table 1, the proportion of
the number of people doing aerobic exercise is more than the
number of people doing anaerobic exercise. Among them,
the number of people jogging and cycling is relatively high,
47% and 41%, respectively. Among the daily exercise
methods, jogging is the most effective and does not require
other sports equipment. It can be convenient to exercise
when going out, so the number of people doing this exercise
is the largest.
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FIGURE 2: Database collection, query, and analysis system diagram.

TasLE 1: The proportion of people’s sports types.

Types of motion

Specific sports

Proportion of people (%)

Yoga 35

Swimming 25

. . Ride a bike 41
Aerobic exercise .

Jogging 47

Tai chi 33

Square dancing 38

Sprint 10

Push-up 12

Anaerobic exercise II:I()lg}gl ;zrn;g Z

Tug of war 6

Diving 8

It can be seen from Figure 3 that the proportion of people
who choose aerobic exercise is not much different, but it far
exceeds the proportion of people who choose anaerobic
exercise. Therefore, people still prefer to choose aerobic
exercise. During this exercise, oxygen can completely burn
sugar in the body (i.e., oxidize), consume body fat,
strengthen and improve cardiopulmonary function, prevent
osteoporosis, and adjust mental state. This is the main ex-
ercise method.

This article divides sports venues into gymnasiums,
school playgrounds, and parks. The exercise duration is
divided into three time periods: less than 30 minutes, 30-60
minutes, and more than 60 minutes. From the data in Ta-
ble 2, it can be seen that the proportion of people exercising
in the school playground is the highest, reaching 38%, the
proportion of people in the gym is 34%, and the proportion
of people in the park is 28%. Most of the people who exercise
in the school playground are college students and middle-
aged and elderly people living near colleges and universities.
Their awareness of exercise is relatively high, and the school
playground is a very convenient place for sports. The gym is
mainly a place for young people to exercise, but the funds of

young people are limited, so the proportion is not partic-
ularly high; the park is mainly a place for the elderly to keep
fit. One is the company of three to five groups of elderly
people, and the other is It is quiet and airy, so it is loved by
the elderly.

It can be seen from Figure 4 that 15% of the exercise time
in the gym is less than 30 minutes, 35% of the time is 30-60
minutes, and 48% of the time is more than 60 minutes; an
exercise in the school playground: the proportion of time less
than 30 minutes is 25%, the proportion of time between 3060
minutes is 46%, and the proportion of time exceeding 60
minutes is 12%; the proportion of fitness in the park is less
than 30 minutes is 26%. The ratio of 30-60 minutes is 33%,
and the ratio of more than 60 minutes is 13%.

4.2. Constructing Sports Multi-Index Data Based on 5G IoT.
It can be seen from Table 3 and Figure 5 that the body fat rate
of general physical education students is different from that
of general people. The overall height, weight, and body fat
percentage have specific characteristics, but there is almost
no difference between the two.
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TaBLE 2: Selection of sports duration and sports venues.

Sports venues Proportion of people (%)

Exercise duration (min) Proportion of people (%)

Less than 30 15
Gym 34 30-60 35
Above 60 48
Less than 30 25
School playground 38 30-60 46
Above 60 12
Less than 30 26
Park 28 30-60 33
Above 60 13
60
g 50 : : : : : : : : : :
L
Tg" 40 . . /\
2 -
3 30 e ON(
=
8
=9
2
A~ 10
0
Gym School playground Park
—— Less than 30 minutes 15 25 26
—— 30-60 35 46 33
Above 60 48 12 13

FIGURE 4: Proportion of people’s exercise time in different sports venues.

It can be seen from Table 4 and Figure 6 that the load
index of exercise volume is 38.1%, the average heart rate is
122.5 pulses/minute, and the practice density in the class-
room is 31.6%. The appropriate pulse rate for physical
therapy is 125-155 pulses/minute, and the appropriate
normal load index is 40%-60%. The indicator light is slightly

lower than the corresponding pulse and load indicator,
indicating that the normal load intensity is relatively low.
Table 5 and Figure 7 show that the average heart rate in
exercise classes is 136.3 beats per minute. This is higher than
the average heart rate of 123.3 beats per minute. The average
normal load index is 55.4%, which is higher than the total
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TaBLE 3: Statistics of body shape index of sports students in a university.
Height (cm) Weight (kg) Body fat rate (%)
Bo 170.1+£4.48 61.2+6.18 12.0+3.66
Y 175.2+£5.81 61.8+£7.13 12.9+£3.78
Girl 159.2 £ 3.46 49.1+4.58 11.23£3.45
165.3 £4.58 52.2+5.71 11.58 £2.79
200 N :V sl E sl N Dol N :V sl E sl 13'5
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S 13
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£ 100 SEL DRI KOEE
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FIGURE 5: Statistics of body shape index of sports students in a university.
TABLE 4: Average value of physiological burden and density of students in physical education demonstration class in a school.
Project Average pulse rate of Preclass intravenous ~ Maximum heart Physml(?glcaI Physiological .
Gender e . SN e . . . .\ burden index density
classification  class hour (times/min) infusion rate (times/min) rate (times/min) (%) burden level
()
Track and field 143.5 89.2 183.9 59.4 Middle 26.2
Bo Gymnastics 122.6 87.1 194 382 Small 31.7
Y Ball game 123.6 77.8 183 44.9 Middle 46.9
Taekwondo 108.1 67.1 163 36.4 Small 56.1
Girl Track and field 128.1 85.2 167 45.4 Middle 63
Taekwondo 135.1 90.1 181 51.0 Middle -

load index of 42.4%. This shows that the load intensity of the
segment movement process is significantly higher than the
whole process. In addition, from the overall index data of the
complete course, the average heart rate of men in taek-
wondo, basketball, and gymnastics is less than 125 pulses,
and the usual load index is only 30.2% of the actual density of
the demonstration class, which affects the intensity of
practice.

In Table 6, we divide the physical education curriculum
into large, medium, and small load courses and use the
currently commonly used evaluation standards, namely the
comprehensive index method, the average heart rate
method, and the heart rate index method, to comprehen-
sively evaluate the sensitivity, specificity, and Youden index
of exercise load. Sensitivity refers to the proportion of
suitable people who can be identified as patients by the
screening method. Specificity refers to the proportion of
people who can be correctly defined as nonpatients through
screening methods. Youden index is a method for evaluating
the reliability of screening tests. When false positives are

considered equally harmful, you can apply the Yoden Index.
From Table 6, we can see that the comprehensive coinci-
dence rates of these three methods are 58.43%, 47.99%, and
57.47%. Among them, the average heart rate and compre-
hensive index method and the expert system coincide with
rates close to 60%, which shows that the large, medium, and
small load arrangements arranged by the two methods are
appropriate.

It can be seen from the data in Table 7 that the most
injured part is the finger, accounting for 17.13%, which fully
reflects the fragility of the human finger. If it receives a
horizontal or vertical impact, it is very easy to cause damage
to the finger. Then the ankles, thighs, and buttocks were the
most injured, the proportions reached 14.76%, 13.63%,
11.57%, and the proportion of injuries all exceeded 10%. As
can be seen from Figure 8, the ankle is very easy to cause
crippled feet during exercise, so be sure to warm up before
exercise. The thighs and buttocks are parts that people are
not easy to notice during daily exercise, so the injury rate is
relatively high.
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FIGURE 6: Average value of physiological burden and density of students in physical education demonstration class in a school.

TaBLE 5: Complete display of physiological load and density test results after class.

Average pulse rate of  Preclass intravenous Physiological

Gender Content class hour infusion rate Maxm.lum he:art burden index Physiological Density
. . . . rate (times/min) burden level
(times/min) (times/min) (%)
Trr‘:f;r‘:’zlﬁzld 139.6 95.6 187.0 52.1 Middle 30.3
Gymnf:llj: mean 122.6 87.1 193.0 38.2 Small 31.7
Boy Ball gja‘i‘jemean 117.1 78.4 172.9 40.9 Middle 56.5
Taekw“;zli‘e’ mean 109.0 67.1 162.1 427 Middle 56.1
Total average 123.4 83.9 180.3 42.5 Middle 43.7
250
200
150
100
5241 : 35.2 ol 47- 25
S0 33 31T S
—_— . .
0

Track and field Gymnastics mean ball game mean Taekwondo mean Total average

mean value value value value
——— Average pulse rate of ———  Pre class intravenous
class hour (times/min) infusion rate (times/min)
~  Maximum heart ~— Physiological burden index (%)
rate (times/min)
= Density

Figure 7: Complete display of physiological load and density test results after class.
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TaBLE 6: Comparison of sensitivity, specificity, and Youden index of different methods in evaluating exercise load.

Evaluation Heavy load

method

Medium load
Sensitivity Specificity Youden Sensitivity Specificity Youden Sensitivity Specificity Youden compliance rate

Small load Total

Average heart rate

38.8 88.4 28.1 75.1 47.6 22.7 54.8 98.5 53.2 58.43
method
Heart rae index 4 580 378 235 724 -53 407 938 345 47.99
method
Composite index 5 82.1 449 56.4 58.8 15.1 53.2 95.3 484 57.47
method

TaBLE 7: Distribution of injured parts in sports.
Injured site Number of people Proportion (%)
Finger 46 17.13
Ankle 42 14.76
Lap 39 13.63
Thigh 33 11.57
Waist 28 9.77
Wrist 24 8.34
Upper arm 18 6.19
Elbow 13 4.31
Forearm 11 3.68
Calf 10 3.36
Hip 9 2.88
Back 7 2.25
Buttocks 5 1.44
Other 8 2.52
50

Percentage

I
9]
=Te]
=]

=

=5}

Forearm
Buttocks

Injury site

—— Number of people
—— Percentage (%)

FiGure 8: Distribution of injured parts in sports.

5. Conclusion

With the advent of the 5G era, more and more public welfare
cases of the successful integration of 5G and sports have
emerged, and the integration of 5G technology applications
and the sports industry has become a general trend. The
advent of 5G has given birth to new smart sports models
such as sports content technology, 5G-covered venue fea-
tures, and 5G high-definition live broadcast. With the

advancement of new technologies such as 5G, the sports
industry, with the blessing of 5G, has gradually broken
through the traditional model, found a new revolution, and
achieved a new pace in sports development. This article
mainly studies the analysis and discussion of the con-
struction of sports multi-index data based on 5G IoT. By
consulting related documents, we can deeply understand
and master the key technologies of the IoT and apply them to
the analysis of sports multi-index data. This article mainly
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adopts the data mining and analysis technology in the IoT,
selects the data needed in this article from the distributed
memory massive database, and combines the deep learning
algorithm and artificial neural network algorithm to analyze
people’s sports item preferences, exercise duration, various
physical indicators during exercise, and the distribution of
sports injuries.

The innovations of this article are that, first, qualitative
analysis and quantitative analysis are combined to fully
analyze research data; second, theoretical research and
empirical research are combined, based on the Internet of
Things technology model, combined with sports, carry out
case analysis on the actual situation in the article.

There are still some shortcomings in this article. The
main reason is that the IoT is less used in sports, and there
may be running-in problems in actual operation. This article
analyzes sports with multiple indicators, and the selection of
indicators is not comprehensive enough. It needs to be more
perfected. Nowadays, more and more people are concerned
about sports and the health of themselves and their families.
Sports career has received more support. It is believed that
sports based on 5G IoT technology will develop better and
better.
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