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With the improvement of people's material living standards, more and more
people start to pay attention to health issues. This paper takes the health field
as the main research object, and discusses the current development and status
quo of the health field. Through literature review, it is found that the current health
field mainly focuses on the single monitoring of a certain organ or body function,
and there are limitations in systematic health monitoring research, and most of the
research stays at the stage of human body monitoring. Therefore, this paper
intends to design a sports health monitoring and management system based on
artificial intelligence. The system is mainly divided into a body temperature
monitoring module, a blood pressure monitoring module and an exercise
monitoring module, through which the user's health data is monitored. In
order to ensure the practicability of the system, this paper selects three
common life states in daily life for experimental testing, namely exercise state,
rest state and sick state. The experimental test results show that each monitoring
module can operate correctly and normally under three different states. The
lowest temperature was 36.5” and the highest temperature was 37.1° under the
exercise state. The lowest blood pressure is 70 in the resting state, and the highest
blood pressure is 80. In the sick state, the maximum value of motor threshold is
0.2, the minimum value is 0.1, and the threshold difference is 0.1. Each module
reads and backs up relevant data, and sends it to the platform for intelligent
analysis. The platform will analyze and compare the data of different modules at
the same time, judge the health status of the user at that time, choose whether to
issue a health alert for the user, and finally complete the entire system process of
the health monitoring management system. This proves that the sports health
monitoring management system based on artificial intelligence algorithm
designed in this paper is effective and feasible.

KEYWORDS

sports health monitoring and management system, artificial intelligence algorithms, body
temperature monitoring, monitoring of blood pressure, artificial intelligence

1 Introduction

With the progress and development of the times, people’s ideas are gradually changing.
The rich material life has greatly extended people’s life span, and at the same time, people
have paid urgent attention to their own health, so people began to research and discuss the
related health field.

In the field of health monitoring, many scholars have put forward their own ideas and
views on how to conduct health monitoring. [1] believed that the health should be monitored
through the Internet of Things. The electronic equipment nearby was used to monitor the
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body data to achieve the purpose of health monitoring. [2] put
forward the idea of using wearable devices to monitor the health of
the elderly in real time from a remote location, and believed that the
use of electronic technology can achieve real-time monitoring of the
health of the elderly from a remote location. [3] proposed a health
monitoring system based on sensors to judge and treat health
through real-time monitoring and data analysis. [4] mentioned
the telemedicine health monitoring system for COVID-19 in the
American Journal of Medical Research. Through the health
monitoring system, he made a preliminary judgment on the
patient’s condition and gave the corresponding preliminary
treatment plan. It can be seen from the literature of these
scholars that although there are many researches on health
monitoring at present, the research directions are rather messy
and there is no systematic research idea.

Some scholars also took into account the health monitoring
management system problems, and carried out relevant research in
the field of health monitoring management system. [5] put forward
in the journal of medical systems that wearing sensors all over the
body can diagnose people’s bodies through the Internet of Things, so
as to achieve the purpose of real-time health monitoring. [6] chose to
use Micro Electro Mechanical Systems (MEMS) sensors to conduct
real-time monitoring of the health monitoring management system
through real-time network connection, so as to determine the health
status of the body. [7] believed that health monitoring cannot be
separated from the Internet, and has conducted in-depth and
detailed investigation and research on heart health monitoring.
Investigation and research include the beating of the heart and
the amount of blood flowing through the heart every minute. [8]
proposed a new interactive health monitoring system device, which
monitored health systematically through user interaction mode.
Users can obtain their own health status data by interacting with
the device, so as to achieve the purpose of health monitoring.

It can be seen from the above literature that although these
scholars have conducted in-depth and systematic research on the
health monitoring system, most of the research is still on the
technical level of human monitoring, not on the direction of
artificial intelligence. Based on previous research, this paper
realized automatic monitoring through artificial intelligence, used
wearable health monitoring equipment, and conducted real-time
intelligent monitoring of users’ bodies through the Internet to
maximize the protection of users’ health.

2 Method design of intelligent health
monitoring management system

As for the design of sports health monitoring management
system, after referring to relevant literature, it is found that most
health monitoring management systems only monitor a single body
part, and the monitoring scope is very limited. After understanding
this situation, the design of the sports health monitoring
management system decides to monitor and manage many
aspects. The monitoring management system includes the
three
management under different conditions, temperature monitoring

following parts: Blood pressure monitoring and
and management under different conditions, and physical exercise

monitoring and management under different conditions. The
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following is the flow chart of sports health monitoring
management system, as shown in Figure 1.

The system mainly includes three modules: Blood pressure
monitoring management module, body temperature monitoring
management module and exercise monitoring management
module. The work flow of the sports health monitoring and
management system is as follows: Three modules start to work at
the same time; each module records the user’s health data in real
time; the obtained data is transmitted to the central chip
processor through signal transmission. The central chip
processor compares the set initial health data with the real-
time received data. Once the real-time data is inconsistent with
the initial health data, the chip would send the data to the
platform terminal, which would remind users of health
problems, and the platform terminal conduct
intelligent analysis based on the uploaded data to determine

would

whether to remind users of health problems, so as to complete
the intelligent health monitoring management purpose of the
sports health monitoring management system [9].

2.1 Design of motion monitoring
management module

This module adopts the whole body sensing method to
monitor and manage the user’s body, and users wear sensors
at each joint. Through the signal sent by the sensor, the central
chip processor determines the spatial position coordinates of
each sensor through calculation and processing, so as to
establish a virtual user profile model. The sensor equipment
is shown in Figure 2.

After establishing the virtual human body contour model,
people can start to simulate and capture the state of human
motion. Human body movement depends on the cooperation of
various organizations of the body. Therefore, when the human
body makes an action, various organizations of the body would
change correspondingly in a period of time. Therefore, this
paper uses the acceleration variable as the state variable, and
determines the transformation relationship between the human
body state variables in a period of time through the virtual
human body contour model. In the virtual human body contour
model, the present value Q; of the time sequence is represented
by the linear combination of the past values of the sequence plus
a white noise disturbance term W), and the formula is as
follows:

Q) =@ Q(s - D +qQ(s=2) + ..+ 4. Q(s =) + W(s - 1) (1)

In this paper, people need to know the relationship between Q;
and Q,; to establish the state space model of human body
acceleration. The relationship between Q, and Q;_; is determined
by the method of motion dynamic data modeling. The relationship
formula is as follows:

Q=9(s-1,9Q(s-1)+W(s-1) )

In the formula, g(s—1,s) represents the state transition
coefficient from time s — 1 to time s; W (s — 1) represents discrete
white noise with mean value of 0 and variance of T. g(s — 1, s) and
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FIGURE 1

Flow chart of sports health monitoring management system.

FIGURE 2
Sensor equipment diagram.

variance T are calculated using the method of least squares
estimation, and the formula is as follows:

M M
K=YW (s-1)=)[Q()-q(s-Ls)Qs—D]"  (3)

x=1 x=1

In the formula, M is the number of samples obtained. The
partial derivative of K to q is calculated, so that the partial derivative
is zero, and the formulas are as follows:

oK
EL:@ =0 )
M
-2) [Q(9) - 4Q(s - D]Q(9) = 0 5)
X=1
M A M
Y4l - DI = YQ(s)Q(s - 1) (6)

Formula (6) is expressed in the form of vector matrix to obtain
the least squares estimate of g(s —1,s):

G(s—1,5) = (N*N)'N“B )
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In the
B=[Q(1),Q(2),..,Q(s)]. It can be seen from the formula that
when the human body is in a stable state, it tends to be constant

N =[0,Q(1)Q(2),..,Q(s-1)] and

formula,

within a certain time. In order to more accurately simulate the
change trend of the human body state, the state quantity Q(s)
would be Kalman filtered. The following is the state formula of
the stochastic discrete system established by Kalman filtering,
and the formula is as follows:

{Q(s) =q(s-1,9)Q(s 1) + W(s—1)

R(s) = 1()Q(s) + U (s) ®

In the formula, I(s) is the unit matrix, that is, U (s) represents
the measurement noise with mean value of 0 and variance of H.
According to the calculation of the formula, the corresponding
threshold value is calculated. The system intelligently judges the
user’s state through the threshold value, and can accurately identify
the user’s walking and running actions in a stable state in real time.
The rest threshold value of this experiment is designed as 0-1; the
walking threshold value is designed as 1-2; the running threshold
value is designed as more than 2.
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FIGURE 3
Use diagram of blood pressure monitoring equipment.

2.2 Design of blood pressure monitoring
management module

Blood pressure is a physical quantity in the human body and also
a medical term. When a person’s blood vessels are full of blood, the
pressure difference between inside and outside is called blood
pressure. The blood pressure monitoring and management
module is different from the sports monitoring and management
module. It does not need to wear sensors all over the body like the
sports monitoring and management module. The blood pressure
monitoring and management module only uses one blood pressure
monitoring sensor as the blood pressure monitoring device,
considering that the user’s blood pressure difference does not
change much. The module design includes three parts: Data
acquisition, data processing and data management. Field bus
technology and wireless communication mode are adopted for
data acquisition. Data processing adopts PIC24F432 chip based
on Advanced RISC Machines (ARM for short) architecture
(ARM is a RISC MPU/MCU architecture, just as x86 architecture
is a CISC architecture. In addition, there are MIPS architecture,
PowerPC architecture, etc.) as the core processor and LCD as the
terminal device. In the management part, the SCM is used to control
the modules of the system and store and manage the data.

The system uses pressure sensor to monitor blood pressure.
The blood pressure value is sent to the upper computer (server)
through wireless communication, and users can check their
blood pressure data on the upper computer and adjust it
remotely. The whole system includes the main control
module, communication transmission interface module and
upper The
principles of each part are as follows: The main control part
is composed of MoneyWise Credit Union
(MCU)+PIC24F432 processor, in which user information
(such as blood pressure) is stored and can be sent to the
upper
communication transmission interface module adopts ARM
architecture chip PIC24F432 processor, which is connected

computer management interface. working

computer through wireless communication; the
with the main control module through RJ45 interface, and
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sends the received blood pressure value to the host computer,
which would receive the data sent by the user, and finally
complete the monitoring of blood pressure. The use of blood
pressure monitoring equipment is shown in Figure 3.

2.3 Design of temperature monitoring
management module

The design of the temperature monitoring management
module is a temperature measurement system based on the
Internet of Things technology. It uses infrared thermal
imaging technology and intelligent chips to achieve the
function of temperature detection. At the same time, it can
process the temperature data and manage it through wireless
transmission to the background server, realizing the remote real-
time monitoring of temperature data and real-time big data
analysis and processing capabilities. The system has the
functions of body temperature measurement, data processing
It uses the
infrared

and management. combination of wireless

transmission and temperature measurement to
transmit the human body temperature change signal to the
background server through wireless communication, and has
the functions of real-time temperature collection, storage and
statistical analysis. The infrared temperature sensor uses the
MSP430 single-chip microcomputer as the main control
module. MSP430 series single-chip microcomputer is a 16 bit
with Reduced

Instruction Set Computing (RISC) introduced to the market

ultra-low power mixed signal processor
by Texas Instruments (TI) in 1996. It is called mixed signal
processor because it integrates multiple analog circuits, digital
circuit modules and microprocessors with different functions on
one chip to provide a “single chip microcomputer” solution for
practical application needs. This series of single chip computers
are mostly used in portable instruments that need battery power
supply, which can identify the human body through the infrared
sensor, and communicate with the computer end in combination
with the General Packet Radio Service (GPRS) module on the
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Use diagram of temperature monitoring equipment.

wireless communication module to transmit relevant
information to the server end.

The system adopts the principle of infrared temperature
measurement when measuring the temperature of human body.
The principle of infrared imaging is that when the infrared ray
emitted by an object is the same as the infrared radiation wavelength
generated by the human body, reflection would occur. The material
that is radiated to the human body by the infrared ray has a thermal
effect due to absorbing a certain amount of radiant energy, which
increases the temperature of the object. The higher the temperature
is, the darker and hotter the color displayed on the thermometer
would be. This process can be used to measure the body
temperature. After getting the temperature data, the system
would upload the data to the platform, and the platform would
record and collate the data, and then send the data to users, so that
users can know their temperature status at any time. If the user’s
body temperature is abnormal, the platform would intelligently
remind the user of abnormal body temperature by detecting
abnormal data, and the user can find it at the first time and take
corresponding measures to adjust it, so as to protect the health to the
greatest extent. The use of temperature monitoring equipment is

shown in Figure 4.

3 Health monitoring management
system module test experiment

In order to verify whether the sports health monitoring and
management system is effective, this experiment invited an athlete to
test the sports health monitoring and management system, which
mainly recorded the data generated by each module under different
states of users, and whether the system would conduct intelligent
analysis of the data and remind users. This experiment mainly
recorded the data of three physical states of users, namely, the state
of exercise, the state of relaxation and the state of illness. This paper
observed whether each module can effectively generate data in
different states, and the accuracy of the data, so as to achieve the
purpose of detecting whether the health monitoring management
system is effective.

Frontiers in Physics

TABLE 1 Motion status data monitoring table.

Time (minute) 0 1 2 3 4
Body temperature (°C) 36.5 36.7 36.9 37.1 36.9
Blood pressure (mmHg) 70 80 90 100 90
Motion threshold 0.2 22 2.6 3.0 1.4

3.1 Health monitoring management system
movement state test

After the user correctly wears all the equipment as required, he
or she has carried out the 1,000 m long distance running training
according to the sports requirements. Through the operation of the
sports monitoring management module, temperature monitoring
management module and blood pressure monitoring management
module of the sports health monitoring management system, the
following data tables were obtained. The sports status data
monitoring table is shown in Table 1.

According to the sports state data monitoring table, it can be
seen that the sports health monitoring and management system had
data output in each module when athletes were training, which
indicated that the sports health monitoring and management system
had no problems in the sports state and can operate normally. On
the premise of ensuring the normal operation of the sports health
monitoring management system under the state of sports, it is also
necessary to judge the data produced by each module to determine
whether there are errors and abnormalities in the data [10]. In the
temperature module data monitoring, the temperature of normal
people was between 36.5 and 37.5, and the temperature data in the
table did not exceed the normal range, indicating that the
temperature monitoring system module data was accurate. In the
blood pressure module data monitoring, the diastolic blood pressure
was used. Generally, the normal range of human diastolic blood
pressure was 70-90, but the blood pressure in the exercise state
would change according to the exercise intensity. The greater the
exercise intensity, the more intense the exercise, and the higher the
blood pressure value. Therefore, the blood pressure value of
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TABLE 2 Relaxation state data monitoring table.
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TABLE 3 lliness status data monitoring table.

Time (minute) (0 1 2 3 4 Time (minute) 0 1 2 3 4
Body temperature ("C) 36.5 36.5 36.6 36.5 36.5 Body temperature ("C) 38.4 38.5 384 383 384
Blood pressure (mmHg) 70 70 80 70 75 Blood pressure (mmHg) 90 100 100 90 100

Motion threshold 0.3 0.3 0.8 0.4 0.6 Motion threshold 0.2 0.1 0.2 0.1 0.1

100 values monitored in the data table was also within the acceptable
range [11, 12]. From the monitoring data of the blood pressure
module, the blood pressure value was generally stable within the
normal range, and exceeded the normal range at 3 min. However,
the blood pressure data appreciation was within the normal value-
added range, and there was no obvious abnormality, so it can be
considered that the data of the blood pressure monitoring system
module was accurate. In the motion module data monitoring, the
minimum lower limit of the motion threshold was set to 0.
According to the motion threshold data in the table, all the
motion threshold data were above 0, which indicated that the
motion monitoring module was working normally, and the
motion threshold data was calculated correctly. Through the
judgment of the above data, the sports health monitoring system
worked normally under the state of sports, and the output data was
free of errors and exceptions, belonging to the health range. The
system would not make warning processing and make intelligent
backup of this data, and store it for users to view in the future [13].

3.2 Relaxation state test of health monitoring
management system

In order to ensure the accuracy and preciseness of the test
results, the following is the data record of the user’s physical health
status in a random period of time in daily life. The relaxation status
data monitoring table is shown in Table 2.

It can be seen from the relaxation state data monitoring table
that the sports health monitoring management system had data
output in each module of the athletes’ daily activities, which
indicated that the sports health monitoring management system
was not a problem in the daily relaxation state and can be used
normally. After confirming that the sports health monitoring and
management system can normally output data in the daily state, it
needs to test and judge the output data in the daily state. In the
temperature module data monitoring, the temperature monitoring
data was always stable at about 36.5°. Considering that the athletes
were in a relaxed state and their body temperature was within the
normal body temperature range, it can be judged that the
temperature monitoring module data was normal and accurate.
In the data monitoring of blood pressure module, the diastolic blood
pressure value was stable between 70-80, which belonged to the
category of normal blood pressure value. It can be judged that the
data of blood pressure monitoring module was normal and correct.
In the data monitoring of the sports module, the sports threshold
data was stable between 0-1. Combined with the fact that the
athletes were in a relaxed state at this time, it showed that the
sports threshold data was no problem, and it can be judged that the
sports monitoring module data was normal and correct. Through
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the judgment of the above data, the sports health monitoring and
management system under the daily relaxed state met the
requirements of normal work, and the output data had no error
or abnormality, which belonged to the health range. The system
would not do warning processing and make intelligent backup of
this data, and store it for users to view in the future.

3.3 Illness state test of health monitoring
management system

In order to ensure that the sports health detection management
system can effectively detect users in real time in case of an accident,
this test was conducted during the period when athletes were sick
and had fever. When it was known that the athlete had a cold and
fever, the whole body sensor was worn for the athlete, and the
following table was obtained according to the data generated by
sensor induction. The data monitoring table of illness status is
shown in Table 3.

According to the sick condition data monitoring table, the sports
health monitoring management system still had data output in each
module when the athletes were sick, which indicated that the sports
health monitoring management system had no problems even when
the users were sick, and can be used normally. After confirming that
the sports health monitoring and management system can normally
output data in the sick state, it is necessary to test and judge the
output data in the sick state. In the temperature module data
monitoring, the temperature monitoring data showed that the
user’s temperature was about 38.4°, and the temperature
fluctuation was small. Combined with the known symptoms of
cold and fever, it can be judged that there was no problem in the
temperature module data monitoring. In the blood pressure module
data monitoring, the diastolic blood pressure fluctuated between
90 and 100, with a small fluctuation range, and the blood pressure
fluctuated around the critical point of the normal value. In
combination with the user’s cold and fever symptoms, it showed
that the blood pressure module monitoring data was correct, and the
monitoring value was more accurate. In the data monitoring of the
sports module, the sports threshold data was stable between 0.1-0.2.
Considering that the athletes were ill at this time and their physical
movements were affected by the disease, the athletes were lying in
bed recuperating. There was no problem that the motion threshold
data value was close to 0, and it can be judged that the motion
monitoring module data was normal and correct. Through the
judgment of the above data, the sports health monitoring and
management system can also operate normally when the user
was ill. The system judged that the user was ill at this time
according to the user’s body data. The system would upload the
data to the terminal platform, and the platform would timely back

frontiersin.org


https://www.frontiersin.org/journals/physics
https://www.frontiersin.org
https://doi.org/10.3389/fphy.2023.1141944

Tong and Ye

10.3389/fphy.2023.1141944

A
39 ‘[
O 38.5
~ 38 ¢+
e
3 375 t
o
[ 37 /\
Q.
€ 365
k]
> 36 |
3
8 355 ' ' '

Time (minute)

e EXE[CiS@ @ ReSt Fallill

FIGURE 5

=
N
o

»

»

=
o
o

\
80 A/
60

40

20

Blood pressure (mmHg)

0 ' ' ' >
0 1 2 3 4
Time (minute)
Rest Fallill

e Exercise

(A) Comparative analysis diagram of temperature data, (B) Comparative analysis diagram of blood pressure data.

up the monitoring data and issue a health warning to the user,
remind the user of the health risks, and timely seek medical advice
for adjustment [14].

In order to ensure the preciseness and scientificity of the test, this
test used professional instruments and equipment to test the same
test items after obtaining the corresponding data by using the sports
health monitoring management system to obtain the monitoring
data of professional equipment. Through the comparison of the two
kinds of data, it was finally confirmed that the monitoring data of the
sports health monitoring management system was accurate, and also
confirmed that the sports health monitoring management system
designed in this experiment was effective and feasible [15, 16].

4 Evaluation of test data of health
monitoring management system

On the premise that the sports health monitoring and
management system can operate normally and produce accurate
and effective data, it is necessary to compare and analyze the test
data of this experiment. Through the analysis of the data of each
module, people can clearly grasp the various data indicators of users
at different times and in different physical states, so as to achieve the
purpose of real-time monitoring.

4.1 Data evaluation of temperature and
blood pressure monitoring module

According to the temperature and blood pressure data generated
by users in different states, this paper conducted an integrated
analysis of such data and obtained the following comparative
analysis diagram of temperature and blood pressure data, as
shown in Figure 5 (Figure 5A 1is the comparative analysis
diagram of temperature data, and Figure 5B is the comparative
analysis diagram of blood pressure data).

It can be seen from the comparative analysis chart of body
temperature data in Figure A that the lowest and highest body
temperature were 36.5° and 37.1°, respectively during exercise,
which indicated that during exercise, the body temperature
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would gradually generate heat with vigorous exercise. This is
because the body muscle is consuming internal energy, which is
expelled by the body in various ways. One way is to release energy by
raising the body temperature. Of course, the body has its own
regulation system, and the heat emission of this body temperature
would have a safe value to ensure that the body would not react due
to heat emission. The body temperature dropped between 3 and
4 min, indicating that the athletes began to slow down the exercise
intensity between 3 and 4 min, so the body temperature also began
to adjust and reduce the body temperature according to the body
changes. In the resting state, the maximum body temperature was
36.6"; the minimum was 36.5%; the temperature difference was only
0.1°. This showed that the body temperature was almost constant in
the resting state, which also conformed to the scientific fact that
human beings were thermostatic animals. In the state of illness, the
human body temperature was at least 38.3°C and at most 38.5°C; the
temperature difference was 0.2°C; the temperature difference
fluctuated slightly; the overall body temperature was above 38°C,
which indicated that the user had a high fever. In this case, the
system would backup the data and send it to the platform to remind
the platform that the temperature data was abnormal.

It can be seen from the comparative analysis chart of blood
pressure data in Figure B that the lowest blood pressure value was 70,
the highest blood pressure value was 100, and the blood pressure
difference was 30. The blood pressure fluctuated greatly. Between
0 and 3 min, the blood pressure value had an obvious upward trend,
which indicated that during the exercise, the blood flow speed would
accelerate with the exercise, thus increasing the blood pressure, and
leading to a gradual increase in blood pressure. In 3-4 min, the
blood pressure value had a downward trend, indicating that the
athletes began to slow down the intensity of exercise at this time, and
the reduction of the amount of exercise led to the slow down of the
blood flow, thus reducing the blood pressure. In the resting state, the
lowest blood pressure value of the athletes was 70; the highest was
80; the blood pressure difference was 10. During the rest period of
athletes, the fluctuation range of blood pressure was not large, and it
was within the range of normal blood pressure, which indicated that
athletes were engaged in daily activities during the rest period. As
long as the human body moves, the blood pressure value would
fluctuate slightly, which would be within a normal range, while the
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Comparison and analysis of motion threshold data.

TABLE 4 Platform module data judgment table.

Body temperature Blood pressure Motion threshold Platform
Exercise Backups Backups Backups Backups
Rest Backups Backups Backups Backups
Fall ill Warn Warn Warn Warn

blood pressure fluctuation of athletes belongs to the normal range, so
it can indicate that the physical health of athletes at this time was
good. In the state of illness, the lowest blood pressure value of the
athletes was 90; the highest was 100; the blood pressure difference
was 10. At this time, although the athletes’ blood pressure difference
changed little and the blood pressure fluctuation amplitude was not
large, the overall blood pressure value has exceeded 90, which was
beyond the normal and healthy blood pressure value range.
Therefore, the system would record and backup the blood
pressure value during this period, and send the data to the
platform to warn the platform of abnormal blood pressure data.

4.2 Data evaluation of motion monitoring
module

According to the motion threshold data generated by users in
different states, this paper integrated and analyzed such data, and
obtained the following comparative analysis diagram of motion
threshold data, as shown in Figure 6.

It can be seen from the comparative analysis diagram of the
sports threshold data that, in the sports state, the value of the sports
threshold changed obviously, and the fluctuation of the value
amplitude was very large. The lowest sports threshold was 0.2. At
this time, the athletes should be in the sports preparation stage, and
the change amplitude of the body movement was small. Between
1 and 3 min, the exercise threshold exceeded the standard threshold
of two and reached the maximum of 3, indicating that the athletes
were in running state at this time, and the whole body movement
range was quite large. Between 3-4 min, the exercise threshold
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began to drop rapidly, and the threshold fell from 3 to 14,
indicating that the athletes had finished strenuous exercise and
began to turn to normal physical activities. In the rest state, the
fluctuation range of motion threshold data was generally; the lowest
was 0.3; the highest was 0.8; the threshold difference was 0.5. This
showed that the athletes were relaxed and in a relatively comfortable
state of rest and adjustment with a small range of whole body
movement. In the sick state, the movement threshold value changed
little; the highest value was 0.2; the lowest value was 0.1; the
threshold difference was 0.1. It indicated that the athlete was
almost in a relatively static state at this time, and the system
would back up this data and send it to the platform for
processing [17].

The platform would analyze and process the data transmitted by
each module at the same time, and intelligently judge whether users
have health problems by combining various data [18]. The following
is the judgment table of data transmitted from each module by the
platform in different states, as shown in Table 4.

It can be seen from the data judgment table of the platform
module that, in the state of exercise and rest, each module would
back up and upload data to the platform. The platform
intelligently judged the current physical condition of the user
by comparing the data of each module. According to the data, the
user was in good health when exercising and resting. Therefore,
the health data was not pushed but backed up. When each
module of the system detects abnormal physical conditions,
the module would send a warning to the platform. The
platform would conduct intelligent analysis based on the data
of each module and draw a conclusion that the user has health
problems. The platform would immediately send the data to the
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user and give a warning to remind the user that there are potential
health problems.

5 Conclusion

This paper has made some attempts to improve the existing
health monitoring and management system. From the test results,
the sports health monitoring and management system in this test
experiment was generally successful. The system combined three
functions of body temperature, blood pressure and exercise status.
Each module sent data to the platform through information
transmission. The platform intelligently analyzed the data and
sent health information to users, which was a new attempt in the
field of health monitoring. The system monitored three different
state scenes in daily life, namely, movement state, rest state and
illness state. Under different conditions, the maximum temperature
data monitored by the temperature monitoring module was 38.5°C,
and the minimum temperature data was 36.5°C. The maximum
monitored blood pressure data of the blood pressure monitoring
module was 100, and the minimum data was 70. The maximum
monitored motion threshold data of the motion monitoring module
was 3.0, and the minimum data was 0.1. The system would back up
and upload these data accordingly, and the platform would
intelligently analyze the user’s health status based on the
uploaded data to determine whether to push health information.
In general, the sports health monitoring management system
conforms to the use of most current scenarios, and is an
important direction of future development in the field of health
monitoring. Although there are still some problems with the system
at present, such as inconvenient to wear the device, it is believed that
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