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Abstract: In today's society, the rate of population aging is getting faster and faster, and the
health of the elderly has attracted much attention. It has been found that many elderly
physical diseases are caused by the long-term bad habits and lack of exercise in the elderly.
More and more studies have shown that proper exercise can prevent and reduce the
occurrence of these diseases. With the development of smart sensor technology and the
application of artificial intelligence technology, smart sensors have been used to monitor
various body information data of the elderly, and play an important role in studying the
influence of various sports exercises on the ability of the elderly to control their body
posture. This article uses the intelligent sensor system to study the influence of tennis
practice on the control ability of the elderly's body posture. This article first analyzes the
knowledge of sports mechanics in tennis practice through literature research, formulates
correct and comfortable tennis practice methods suitable for the elderly, and uses smart
sensors to track and monitor the body posture data of the elderly. Then this paper uses a
particle filter-based sensor target tracking model to monitor the elderly's fall, and uses a
fourth-order Butterworth filter to evaluate the elderly's body posture control ability. Then
this paper uses BP neural network to recognize and analyze the body posture of the elderly
and predict the posture control ability. Finally, a comparative analysis of the effect of
tennis exercises on the body control ability of the elderly is carried out through the control
experiment of the elderly body posture test. Experiments show that tennis exercises can
significantly improve the body control ability of the elderly, especially the lateral posture
control.

1. Introduction

1.1.Background and Significance

Limb function impairment is a common disease in the elderly, such as fall injury in the elderly,
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loss of limb function in stroke, and limb spasm. Studies have shown that these limb dysfunctions
are related to the ability of the elderly to control their posture. For example, a fall is a sudden,
unconscious change in the body posture of the elderly that causes the body support to lose balance
and fall to the ground [1]. These injuries seriously affect the health of the elderly, and the time and
cost of treatment will also place a heavy economic burden on the family and society. A large
number of studies have shown that with the increase of age and the aging of body organs, the ability
of postural control of the elderly decreases significantly, which greatly increases the risk of disease
occurrence of limb function impairment in the elderly [2-3]. At present, relevant institutions have
invested a lot of energy in improving the decline of the elderly's body posture control ability, and
found that appropriate exercise is an effective measure to delay and improve the decline of the
elderly's body posture control ability. In recent years, some scholars have studied the strategy of
taking multiple steps to restore balance when the elderly are about to fall under certain disturbances,
indicating that the movement training of the elderly in the front, back, left and right directions can
help the elderly master balance and prevent body posture control. The various dangers brought by
the decline [4-5]. Based on this, some studies have proposed to improve this problem through
exercises that exercise the front, back, left, and right directions of the limbs, such as
multi-directional movement training, whole-body vibration training, uniform jogging, tennis
exercises, and Tai Chi. It can be seen that the research based on the influence of tennis practice on
the posture control ability of the elderly is of great significance for improving the decline of the
posture control ability of the elderly.

1.2.Related Research at Home and Abroad

There are many research results and improvement measures at home and abroad for the research
on the body posture control ability of the elderly. For example, the following domestic discussions
and research. Cheng developed a software program that uses the reaction generated by the swing or
swing of the Bluetooth ball to drive objects on the computer screen. This information technology is
used to improve the "mouse hand" and "keyboard hand™ caused by incorrect movement or excessive
force. "Rehabilitation treatment environment for wrist diseases [6]. Ji studied the hazards of the
reclining posture to the occupants of the driving vehicle. He found that the reclining posture is
likely to cause abdominal injuries to the occupants and may increase the risk of spine injury. The
crew is very unfavorable [7]. Feng studied the effects of related nerve and muscle defects on the
human body's posture control ability in space through experiments and the experimental analysis of
controlling the position of the human body in space through human posture actions [8]. Zhang
simulates the influence of unequal leg length on the posture of the spine and pelvis in standing and
walking states, and then discusses the law of human body posture adjustment and adaptation [9].
Wang studied the emotional expression of tennis players in response to victory or defeat, and
compared the processing of emotional faces and body postures recorded by behavior and ERP to
identify and judge the state of athletes' victory and defeat [10].

In Western countries, according to statistics, falls and fractures of the elderly have caused huge
economic losses. The main reason is the decline in the ability of the elderly to control their posture.
Zelai has developed a system for correcting the bad posture of the elderly designed for indoor
applications based on Kinect. It detects changes in the body posture of the elderly through the limb
node data received by the sensor, and helps them correct the appropriate posture to maintain a
healthy lifestyle [11 ]. Vitale proposed that there is a complex correlation between the neural
mechanisms required for posture adjustment and cognitive dysfunction, and believes that the
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neurodegenerative disease "Parkinson’s disease" that is common in the elderly is related to cognitive
dysfunction and abnormal posture [12]. Yasuto explored balance imbalance, a risk factor for falls in
the elderly, and conducted a randomized controlled trial to evaluate the impact of current vestibular
stimulation on the sensor signal COP swing in the open-eye standing posture of the elderly living in
the community [13]. Doulah uses a non-EMG-based method based on inertial sensors placed on the
orthosis at different positions, and a lightweight pattern recognition algorithm to recognize the
transitional posture of the elderly from sitting to standing, providing the frail elderly with a
transition from sitting The help of body transition posture adjustment to the station [14]. Andrea
believes that loss of balance is the root cause of the risk of falls. Balance involves complex human
functional systems such as somatosensory, posture, vestibular, and vision. Based on this, he
proposed to evaluate the causal relationship between limb osteopathy and its impact on balance
through stability examination, in order to prevent and reduce the risk of falling due to the decline of
body posture control in the elderly [15].

1.3.Innovations in This Article

In this paper, aiming at the problem of the decline of the elderly's body posture control ability,
appropriate exercise training methods through tennis practice are proposed to improve the decline
of the elderly's body control ability and disease risk. In this study, a controlled experiment was used
to analyze the influence of tennis practice on the posture control ability of the elderly, the intelligent
sensor system was used to collect posture information data of the elderly, and the target location
tracking method based on the sensor data particle filter was proposed to timely and effectively
monitor The fall of the elderly avoids the greater harm caused by the fall of the elderly who cannot
seek medical attention in time. This paper uses BP neural network to identify and analyze the body
posture information of the elderly, and compares the body posture and the probability of falling
between the elderly who do reasonable tennis exercises and those who do not exercise. It is found
that tennis Practice does have a positive effect on improving the posture control ability of the
elderly.

2. Method Application of Smart Sensors in Sports Training and Posture Control of the
Elderly

2.1.Smart Sensor System

With the development of information technology, the application of sensors has been integrated
into our daily lives. It helps us to monitor health, living environment and other important
information, allowing us to fully understand the world around us. The intelligent sensor system is a
revolutionary development in the application of sensor technology. It connects various traditional
sensors through mobile information technologies such as the Internet to obtain more comprehensive,
tighter and more accurate information. The most basic function of a smart sensor is to connect a
sensitive element with the data processing function provided by the microprocessor, and the smart
sensor system maximizes the basic functions of the smart sensor. Smart sensor systems generally
include sensitive components that respond to sensor signals and data, as well as the functions of
logging, processing and analyzing these response data and other data through the Internet, as well as
independent self-provided energy [16-17]. The main feature of the intelligent sensor system is to
provide more reliable and complete important data information to the network through the
communication interface. Compared with traditional sensors, smart sensors have intelligent
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performance such as self-calibration, self-evaluation of working status, self-repair of faults,
compensation and measurement [18-19]. The intelligent sensor system can optimize the operation
of each intelligent sensor in the system and perform data processing, and has a further
understanding and improvement of the data measurement and measurement environment. The smart
sensor system can also identify itself and communicate with various networks, and adjust the
program of the smart sensor when necessary. In other words, the smart sensor system can monitor
and correlate the data acquired by multiple sensor systems in a certain area, and is not limited to
verifying the data collected by a single sensor in order to understand the more comprehensive
situation of the area.

2.2.Kinetic Mechanics in Tennis Practice

The sports mechanics in tennis practice are very important for the correct posture and exercise
effect of tennis. Regardless of factors such as wind speed and the angle of the opponent's ball, the
impact force of tennis practice is studied separately on the force of the wrist and arm [20]. Suppose
the racket length is s, the racket net length is 2m, the distance from the center of the racket grip to
the end of the grip is d, the time interval from receiving the ball to the time the ball leaves the racket
is t, the vertical force of the tennis ball on the racket is f, and the force of the wrist to the center of
the racket grip is F. It can be obtained according to the momentum theorem regardless of the
influence of gravity.

_ m(vo+Vi)
t

X=la @

f

F+f=Ma

Where | represents the moment of inertia of the racket around the center of the grip, o represents
the angular velocity of the racket around the center of the grip, and a is the acceleration of the
displacement of the racket's center of mass. According to the law of motion of the center of mass,
the following calculation formula for the acceleration of the center of mass can be obtained:

a=(s-2m-d)x (2

Combining the above formulas (1) and (2) according to the rotation law can obtain the formula
for calculating the force F of the wrist on the center of the racket grip.

Eo m(v0t+ v,) [ MXx(s —I2m —d) _1}

©)

In actual tennis practice, it is often encountered that the racket receiving point is just at the edge
of the racket. At this time, the reaction force generated by the impact of the ball on the racket is
almost perpendicular to the arm. This is the reason why people often say that tennis elbow is formed.
At this time, if the force of the wrist on the center of the racket grip is F=0, the distance y from the
center of the grip to the contact point can be calculated.

:M(s—2m—d) @

y

Based on the knowledge of sports mechanics in the above tennis exercises, correct and
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comfortable tennis practice postures can be designed and adjusted for the elderly, so as to obtain the
effect of strengthening the body, which is helpful for the elderly's posture control, balance ability
and prevention of falls.

2.3.Application of Smart Sensors in the Research of Elderly Posture Control and Tracking

(1) Mathematical prediction model of human body slipping

Falls are the most common sports injuries in daily life, especially for the elderly. Scholars have
conducted research on the causes of such sports injuries for a long time. The relatively early human
slip prediction model was a mathematical prediction model between the slip resistance of the
shoe-ground interface and the actual slip by the British physicist Hansen in the 19th century [21].
This model uses the coefficient of friction between the ground and the sole to study the cause and
process of human slips, and it is also the basic idea of most human slip prediction studies. Its
logistic regression model is as follows:

e(ao +0,COFyi )

P=—momn (5)
1+e

Where p represents the probability of slipping e,and «, , respectively representing the regression
constant and coefficient of the mathematical model, and COF,;, represents the safety threshold of

the corresponding friction coefficient. This model can predict the probability of a human body
slipping based on the friction factor of the human body slipping. Accordingly, people can take
appropriate protective measures to reduce the probability of slipping.

(2) Intelligent tracking and positioning of the elderly falling

With the application of smart sensors, models for predicting falls for the elderly have also begun
to incorporate the detection technology of smart sensors. For the factors that cause the elderly to fall,
in addition to the friction with the shoes and the ground, this article monitors and analyzes the
posture control of the elderly and finds that the decline of the elderly’s postural control ability is
another factor that causes the fall. For the location tracking of the elderly falling, this paper uses the
particle filter as the basis to track the target. The central idea of particle filtering is to use discrete
random sampling points, that is, particles approximately represent the random variable probability
density function of the system, and use the average value of the sample to replace the integral
operation [22-23]. This method can be used to obtain the minimum variance estimate of the sample
particle state. The particle set collected and filtered in the particle filter is weighted and recursively
propagated according to the Bayesian criterion. The so-called Monte Carlo method is to express the
posterior distribution in the form of a particle set, thereby turning the form of integration into the
form of summation.

P=Xun V)= Y () O

£(dX,,,) is the Dirac-Delta function. According to the nature of the probability density function, the
mathematical expectation of the sample set of the density function f,from t+1 to n can be calculated.

E[f, (Xe)]= [ fi(Xo)P(Xoe | i) dX (7)

49



International Journal of Sports Technology

For this sampling method, a limited set of discrete samples can be used to roughly represent the
posterior probability distribution. According to the knowledge of the theorem of large numbers in
mathematical statistics, as the number of particles n increases until it tends to infinity, the integral

form ElfXe)] of its mathematical expectation can be approximately transformed into the

summation form ELfi ek, The Bayesian importance sampling principle The basic idea is to first
select a known reference distribution that is easy to sample, and then extract samples from this
reference distribution, and approximate it by weighting and summing the particle set or signal data

sampled from the reference distribution. The test distribution P(Xot/Y«) . Then the Bayesian
mathematical expectation summation form of its probability density function is shown in the

following formula, where h,(X,,) is the normalized weight function, and X ? is the sample obtained
by sampling from the reference distribution.

Xot) =
ht( O.l) p(xo:t|Y1l)

n ®)
E[f(Xeo) Lum = 22 f(XDN(XE)

(3) Monitoring and evaluation of elderly posture control ability

For the monitoring of the elderly’s body posture control ability, this paper collects the
experimental data of the elderly’s dynamic and static posture through smart sensors, and uses a
fourth-order Butterworth filter for filtering analysis. The principle of this filtering method is to use
the data collected by the sensor and the data processing software to calculate the maximum distance
of the COP signal of the smart sensor in the front and back and left and right directions of the
elderly experimental equipment, the 95% coverage area of the COP signal, and the average speed of
the COP signal distance transmission. Data indicators to evaluate the posture control ability of the
elderly [24].

Se =L ADBO) O

Where A is the covariance of the distance of the sensor COP signal in the front-rear direction and
the left-right direction, and A(i) and B(i) are the distance of the i-th COP signal in the front-rear
direction and the left-right direction, respectively. Then its maximum distance calculation method is
as follows:

D:\/SA2 +88274*(SA2*8827SAB2) (10)

In the above formula, S ,and S , respectively represent the standard deviation of the distance of the

CORP signal in the front-rear direction and the left-right direction. The calculation method of the
maximum value Max and the minimum value Min of the distance of the sensor COP signal in the
front, back, left and right directions is as follows:

Max =+/2%(S,” +S;° + D)
Min = /2%(S,> +S,> - D)

The 95% COP area represents the coverage area with 95% confidence in the evaluation of the
COP signal data of the force plate sensor. In other words, it contains about 95% of the sensor COP
signal trace. Its calculation formula is as follows:

11
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Seop = 7 * Max™*Min (12)

Through these data and relevant research standards, the ability to control the body posture of the
elderly can be evaluated.
‘dcop(i+1)7dcop(i)‘ - 1 U

,V=——>"v(i) (13)

V@)= T N-15

2.4.The Application of Neural Network in the Analysis of Elderly Posture

After the smart sensor collects the elderly posture detection data, this paper uses neural network
to identify and analyze the elderly posture. According to the related research of face recognition
technology, this paper chooses BP neural network in artificial neural network to realize this function.
The algorithm used by the BP neural network is the error back propagation algorithm, which is the
BP algorithm. It is currently the most successful algorithm [25]. For a BP neural network, if the set
of random variables is{a,,a,,...a, },a represents the node in the network structure, and F. (a,)

represents all the parent nodes of a,. Then its joint distribution is defined as follows:
P (a, a,..a,) :f[P (a;|F,Cap D a4)
i=1

In the joint probability space, each state can be represented by the product of conditional
probabilities, that is, the probability of each variable in a certain state. After understanding the
neural network structure, network learning is limited to parameters. Maximum likelihood method
and Bayesian estimation are two commonly used parameter learning methods for complete model
learning of data sets. After the network model is determined, the maximum likelihood function of
the parameter a and the data set S can be obtained according to the data sample:

qi

logL. (| =log[ TP (d;|e)=3"3"

i
i1 i=l j=1 k=

Ny log Cay) 5)

3. Tracking Research on the Influence of Tennis Practice on Elderly Posture Control
3.1.Research Object

There are a total of 80 elderly volunteers who volunteered to participate in the experiment,
including 25 elderly people who exercise irregular daily exercises, 26 elderly people who jog and
exercise daily, and 29 elderly people who practice tennis. In order to ensure the safety of the
experiment and eliminate interference. This experiment requires that the subjects’ eyesight is above
the normal level, and there is no history of neurological diseases, skeletal muscle system diseases,
vestibular system diseases, diabetes and cardiovascular system diseases within half a year, and they
do not drink alcohol or take painkillers during daily time. , Sleeping pills, anti-inflammatory drugs,
antipyretic analgesics and no history of falling within six months. The elderly in this experiment
were between 65 and 80 years old. This experiment uses a controlled experiment method. In
addition to the basic tennis practice group and the control group, there is also a jogging group for
the elderly, so that the posture control of the elderly group who does not exercise, tennis exercises
and jogging exercises can be paired. Comparative analysis to study the effect of tennis practice on
the control ability of the elderly's body posture. After screening according to these conditions, the
elderly subjects who meet the above conditions were divided into an irregular exercise control
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group of 20 people, an elderly jogging group of 20, and an elderly tennis practice group of 20. A
total of 60 elderly subjects were all are male.

3.2.Experimental Design

This research collects information about the elderly’s body posture control ability and related
research results through literature research and questionnaire surveys, and proposes a research
experiment on the influence of tennis exercises on the control ability of the elderly’s posture
intelligent sensor system. This experiment is divided into four steps. First, collect information and
ask tennis players about the knowledge of sports mechanics in tennis practice and the correct
practice methods to develop tennis practice methods suitable for the elderly. Then, there will be
three groups of elderly subjects who agree to participate in the experiment: tennis practice group,
jogging exercise group and irregular exercise control group. Among them, the tennis practice group
and the jogging exercise group require the elderly to insist on regular tennis practice or jogging
exercise for at least 3 months without other sports exercises, at least 4 times a week, at least 1 hour
each time. The control group was the elderly who did not exercise regularly. Then, through the
smart sensor system and various smart sensor equipment, the subjects are subjected to posture
control ability monitoring experiments, and the target location tracking research and posture
recognition analysis are carried out on the phenomenon of the elderly falling. Finally, the BP neural
network is used to perform posture recognition analysis and posture control ability evaluation and
prediction on the subjects and the elderly on the experimental data. A comparative analysis of the
experimental results of the three groups was carried out to study the influence of tennis practice on
the body posture control ability of the elderly, and put forward some suggestions to improve the
decline of the body control ability of the elderly.

3.3.Experimental Method

(1) Literature research method

In the preparatory work of this research, firstly, by consulting related literature, we first
understood the situation of elderly posture control and related research on posture control intelligent
sensor system, as well as the knowledge of sports mechanics in tennis practice. Based on this, a
tennis practice method suitable for the elderly is formulated to achieve the effect of exercise
exercise and improve the decline of the elderly's postural control ability. This requires in-depth
study and a full understanding of the relationship between motion system and posture control in the
specific implementation process, and you can consult experienced tennis players and related
medical workers.

(2) Statistical methods

This experiment uses two-factor repeated measurement statistics to analyze the statistical
relationship between the dependent variable and the independent variable on the static standing
posture data of the elderly. Among them, group, eyes closed, and different perspectives are
independent variables, and the monitoring data of COP variables are dependent variables. The data
under the dynamic posture completion task uses a three-factor repeated measurement statistical
method to analyze the statistical relationship between the dependent variable COP and the
independent variables such as the group, average distance, and opening size. The statistical results
show that there is a significant difference between the two, indicating that the experimental data is
valid, and further univariate analysis and the analysis and prediction of the elderly's posture control
ability can be carried out. All statistical analyses were performed using SPSS 22.0 software, and the
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significance level 0=0.05.
4. Discussion
4.1.Analysis of Intelligent Sensor Monitoring System for Elderly Posture

After passing the questionnaire survey, this study selected 60 elderly people from the community
as the research objects. The basic requirement for sample selection is that they are over 65 years old
and do not exercise regularly in daily life. All elderly subjects were randomly assigned to a tennis
practice group, an experimental control group, and a jogging training group. Two groups of tested
elderly people need to have a certain understanding of the experiment process, have no major
diseases, and voluntarily participate in the experiment and fill out the experiment consent form. As
can be seen from the table below, the elderly who participated in the training were between 66 and
76 years old and had no major diseases.

Table 1. Basic situation of elderly subjects

Test index EIdegrygﬁ(F))ntrol Elde;é/l;tie)nnis Elderg;?/ojlj)gging Average
Number 20 20 20 20
Age(year) 72.3634.12 70.2634.56 71.4634.22 71.3334.25
Height(cm) | 168.2247.26 167.3746.54 170.25+47.66 169.12+46.53
Weight(kg) | 66.54+12.34 68.76+13.44 68.37+11.25 67.67+12.44
BMI(kg/m= 22.3543.97 25.1944.33 23.8613.87 24.1343.66

For the recognition and detection of elderly postures, this article uses a smart sensor system that
combines several smart sensor technologies with the Internet. After the sensor collects the
corresponding data, it is uploaded to the Internet through the network communication port and then
assisted by powerful cloud computing and artificial intelligence technology. Analyze and process
these data. The main principle of these technologies is the application of BP neural network in data
processing. The flow of this experiment is shown in Figure 1. The intelligent sensor firstly uploads
the collected information of the elderly to the intelligent sensor system platform, and groups them
according to whether the elderly have tennis practice or other regular exercise. Then the subjects
were tested for various information indicators, including electromyography, kinematics and sensor
cop advanced processing indicators.
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Figure 1. Experimental flowchart of detection of elderly posture control ability

Y
A

4.2.Analysis on the Prediction Model of the Old People’s Falling Posture

Falls are a common injury disease that threatens the health of the elderly in life. Through this
predictive model, it is possible to detect the fall of the elderly in time and give an early warning to
help the elderly who fall to seek medical treatment in time.As the test detection time increases, the
prediction accuracy continues to improve, the error continues to decrease, and the final error drops
to 0.1 or less.
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Tracking and Prediction of Elderly People's Fall Tracks
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Figure 2. Tracking and Prediction of Elderly People's Fall Tracks

4.3.Analysis of Posture Control of the Elderly in Tennis Practice

This article analyzes the body posture control ability of the elderly in the experiment by testing
the completion of static standing and dynamic posture of the elderly. The main monitoring
indicators are total displacement TD, total average speed TAS, total movement area TMA, lateral
amplitude LA, lateral movement speed LMS, lateral movement range LMR.The test results are

shown in Table 2 below.

Table 2. Comparative analysis of advanced processing indexes of COP in elderly posture

Index Elderly control | Elderly tennis TSC TSO P
group group

TD(mm) 0.8740.33 0.6940.12 1.5540.72 0.6640.13 0.003
TAS(mm/s) 160.27423.98 | 156.13425.64 | 180.55456.94 | 139.64435.74 | 0.016
TMA(mMm= 28.62+18.67 18.64+12.54 | 180.54488.74 | 20.16+18.97 | 0.005
LA(mm) 48.75418.61 55.41+18.97 96.13441.22 35.26+14.58 0.308
LMS(mm/s) 42.56+20.66 45.9749.48 25.91+14.33 | 14.83#10.74 | 0.022
LMR(mm) | 261.44+144.37 | 199.98435.26 | 360.13+254.34 | 166.46428.83 | 0.208
FBA(mm) 36.23428.43 30.95+18.62 47.83+17.68 | 39.87+16.97 | 0.036
FBMS(mm/s) | 49.56+17.87 44.1249.33 152.16495.64 | 46.46+22.88 | 0.027
FBMR(mm) | 350.244100.25 | 292.64450.13 | 675.884330.76 | 284.26444.70 | 0.007

Based on the body posture data of the elderly collected by sensors, this paper analyzes the
inclination angle and complexity of the four common body postures of the elderly, such as standing,
sitting, squatting, and falling. Easy to collect. As shown in Figure 3, this plays an important role for
the smart sensor system to recognize the posture of the elderly.
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Recognition and analysis of elderly posture features
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Figure 3. Recognition and analysis of elderly posture features
4.4.The Impact of Tennis Exercises on the Physical and Motor Functions of the Elderly

This paper uses the electromyography indicators monitored by smart sensors to reflect the status
of the elderly's limb function and motor function, and compares and analyzes the effects of exercise
exercise on the elderly's postural control ability through the comparison and analysis of the
electromyography indicators of the three elderly experimental groups. As shown in Figure 4, the
electromyography index of the tennis practice group of the elderly is better than the other two
groups, which shows that tennis practice has a positive effect on improving the body posture control
ability of the elderly.

Elderly body posture electromyography index situation
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Figure 4. Elderly body posture electromyography index situation

56



International Journal of Sports Technology

5. Conclusion

This article analyzes the current situation of the rapid aging of the population in today's society
and the increasingly severe medical situation of the elderly. After investigation and statistics,
neurological and limb function diseases such as falls, strokes, and fractures account for the largest
proportion of elderly diseases. According to relevant medical research and knowledge of sports
mechanics, it is found that this is caused by the significant decline in body control ability as the
elderly age. Studies have shown that proper exercise can effectively improve this situation.
Therefore, this paper proposes a research on the influence of tennis training on the control ability of
the elderly posture intelligent sensor system. The influence of body posture control ability. It is
hoped that reasonable sports interventions such as tennis exercises can be used to delay the decline
of the elderly's body posture control ability and the weakening of their balance ability, and reduce
the risk of falls for the elderly.

Through experiments, this research has reached some conclusions. First, the main reason for the
decline in posture control ability of the elderly is that with age, the corresponding muscle response
of the limbs and trunk of the elderly not only delays the reaction time, but also reduces the
contraction rate, which makes its posture adjustment ability obvious decline. Second, regular
exercise training can improve the static and dynamic posture control capabilities of the elderly.
However, different exercise methods have different effects on exercise, and tennis exercise has a
greater impact on this aspect. Third, the experimental results show that in the static standing posture
and dynamic posture completion experiments, the indicators of jogging exercise and tennis exercise
are more prominent than those of the elderly group who exercised irregularly. However, compared
with tennis practice, jogging exercise has no obvious effect on the function of upper limbs and
posture control of the elderly. This shows that tennis exercises can have the effect of whole-body
vibration exercises, and are better than jogging exercises for improving the decline in body posture
control ability of the elderly. Fourth, the application of intelligent sensor system and BP neural
network can accurately and efficiently collect the body posture control data of the elderly, and the
accuracy of the assessment and prediction of the posture control ability of the elderly is also high.
This study analyzes the impact of tennis practice on the body of the elderly. The influence of
postural control is helpful.
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