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At present, the industry research of volleyball technology is relatively in-depth, and the analysis of the muscle strength
characteristics and coordination of the jumping ball is less, which is not conducive to the control of technical movements. This
study used a wireless portable surface EMG tester (16 lines) to analyze the EMG of the main muscle groups in athletes’
volleyball and conducted a video synchronization test method to find the position of the human body. Therefore, a background-
based frame difference method is proposed to detect the position and obtain the precise position of the human body.
Experiments show that the background-based three-frame difference method effectively eliminates the “hole” effect of the
original three-frame difference method and provides an accurate and complete framework for identifying the human body.
Adjust the recognition frame according to the proportion of the human body in the image, and use the predefined parameters
of the severe frame to perform forward/volleyball background segmentation. The novelty of this document lies in the
completion of the complete human body placement of the above three tasks, precapture/background segmentation, and an
improved human body position estimation algorithm to extract the human body pose from the video. First, locate the human
body in each frame of the video, and then, perform the process of estimating the position of the graphic model based on the
color and texture of the unit. After recognizing the gesture of each image in the video, the recognition result will be displayed.
Experiments show that after detecting the position of the human body, the predefined frame setting process of the tomb is
carried out in two steps, which improves the automation of the human body image detection algorithm, effectively extracts the
human motion video, and increases the motion capture rate by more than 30%, to provide a useful reference for the
improvement of college volleyball players’ movement skills and training competitions.

1. Introduction

The volleyball game began in 1895, and its founder was Holly
Walker of Massachusetts, USA, the secretary of the YMCA,
William Morgan. At the beginning, his idea was to choose a
moderate, moderate sport. This is a leisure sport that can
meet the needs of people who cannot adapt to the intense
basketball game. Casual timetable, but as time goes by, vol-
leyball has gained more and more public recognition and is
developing rapidly. After continuous reform and improve-
ment, it has become a world-class sport. Keeping pace with
the times and looking forward to the future, volleyball is also

developing rapidly. In addition to the conventional six-sided
volleyball and beach volleyball, various volleyball sports are
widely used, such as soft volleyball and air volleyball. Volley-
ball has a variety of forms and comprehensive skills. In
China, since the Chinese women’s volleyball team won a dif-
ficult championship in the 2004 Athens Olympics, China has
always had an unlimited volleyball boom. The national sand
queuing performance has also improved by leaps and
bounds, and soft volleyball has become a competition event
in various middle schools. It has gradually appeared in vari-
ous city offices and enterprises and has become an official
event for sports workers.
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For humans, understanding the posture of volleyball can
be easily solved, but for computers, this understanding is
indeed quite difficult. So far, there is no algorithm or system
that can accurately describe the motion of an image with a
close human comprehension ability under few restrictions.
Therefore, this article attempts to do some work in this direc-
tion and achieve some results.

Ning believes that after more than 20 years of develop-
ment, my country’s volleyball league has continuously
adapted to the reform of the International Volleyball
Federation, and social attention and respect have greatly
increased. Professional sports companies have intervened,
including the Hawkeye referee assistance system, the intro-
duction of foreign aid, and the reform of the competition
system. These measures are bound to accelerate the profes-
sionalization of my country’s volleyball championships,
activate the volleyball market, and promote the recurrence
of volleyball in our country, but the human body research
of volleyball is not perfect [1]. Liu proposed an ultrawide-
band position calibration method based on motion detec-
tion. The realization of this method is based on two
experiments. One is to use a total station to check the accu-
racy of the motion detection system, and through Bursa
seven-coordinate parameter conversion, the model will pro-
cess experimental data, which shows that the accuracy of the
motion detection system meets the requirements and can be
used to calibrate the motion detection system. The accuracy
of the UWB indoor installation system: the second is to cal-
ibrate the accuracy of the UWB indoor positioning system
through the motion detection system detected by the motion
detection system. The data is real. Compare the data
recorded by the UWB indoor installation system with the
data recorded by the motion detection system. However,
the accuracy of the experiment is not high and needs to be
improved [2, 3]. Wang proposed a new MOCAP algorithm
to recover data distortion. The algorithm first preprocesses
the MOCAP data so that the converted data represents the
change in the relative position of adjacent markers to receive
the volleyball length limiter and then uses it. The sparse dis-
play and the limitation of the length of volleyball are used for
dictionary training, and finally, the trained dictionary is used
to recover the lost data. But this method requires a lot of
time and cannot get results quickly [4].

The innovation of this article is to use eye tracking
technology to explore and analyze the cognitive processing
characteristics of volleyball players of different sports levels
when judging the point of serve. It provides a theoretical
basis for the cognitive processing characteristics of volley-
ball players and can be used as a reference for the selec-
tion of athletes. The expected research hypothesizes that
there are differences in cognitive processing characteristics
of volleyball players when judging the drop points of dif-
ferent serve offenses. Therefore, human motion detection
and volleyball movement changes can be studied as inde-
pendent topics or as a comprehensive study of the various
steps of a topic. The experimental results of this method
show that the target step rate is increased by more than
60%. This article is mainly devoted to the study of target
detection and extraction in the analysis of moving objects.

2. Content and Method of Gait Tactile Sensor

2.1. Main Content of the Gait Tactile Sensor System

(1) To systematically develop and research gait tactile
sensors and discuss the relevant background and
research significance of the topic [5]

(2) Based on the previous work, a simple large-area robot
sensor array was developed, focusing on the develop-
ment of detection circuits, signal processing circuits,
and signal receiving circuits for receiving and pro-
cessing signals

(3) The complete virtual instrument technology data
acquisition and analysis system based on NI PCI-
6259 data acquisition card can provide data acquisi-
tion, analysis and processing, real-time control, and
synchronization control. Use OpenGL technology
to design the screen software system [6]

(4) The integrity, advantages, and disadvantages of the
gait tactile sensor and hardware and software systems
are tested through experiments

(5) Analyze the error of the experimental results, discuss
the source of the error, summarize the remaining prob-
lems, and propose the direction of the next step [7]

2.2. Literature Data Method. Retrieval and screening of
relevant literature data are based on “volleyball physical
training,” “jump serve technique,” “core strength,” and key-
words through Chinese journal databases such as CNKI
and Wanfang and the library of Shandong Institute of Phys-
ical Education [8, 9]; nearly 110 related documents on the use
of core strength in volleyball were obtained, sorted out,
refined, and summarized, through the sorting and analysis
of reference materials, mastering the research and analysis
of core strength and technical movements in volleyball,
focusing on the analysis of the concept of core strength and
the theoretical basis of training such as jump serve movement
analysis, training methods, and stability factors [10, 11].

2.3. Expert Interview Method. On the basis of consulting
relevant materials, in order to obtain sufficient theoretical
basis such as scientific and reasonable measurement indica-
tors and research methods, the purpose is to consult

(1) about the main factors affecting jump serve training
[12]

(2) select measurement indicators related to volleyball
jump serve training

(3) issues related to the selection of core strength training
methods

This was done through visits to volleyball coaches and
related academic experts, according to the starting point
and feasibility, actual conditions, rationality and testing
methods of this thesis research, the selection of evaluation
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indicators and training methods, and consulting experts’
opinions [13, 14].

2.4. Questionnaire Survey Method. Before the experiment, in
order to obtain reasonable experimental training methods
and ensure the effectiveness of various indicators, a list of
the core strength training for male volleyball players’ jump
serve training methods index selection order table was devel-
oped. The title of the topic is the research screening table of
the influence of core strength training on the jump serve abil-
ity of male volleyball players, and the experimental training
indicators are determined by the selection and evaluation of
experts in all aspects of the volleyball field [15, 16]. The
design purpose of the questionnaire is to obtain effective
index help and guiding suggestions that are conducive to
improving the training methods of volleyball players’ jump
serve ability [17].

3. Correlation Experiment of Gait Tactile Sensor

In order to perceive the external environment quickly and
accurately, many experts and scholars have developed vari-
ous sensors according to different needs. The sensing princi-
ples can be divided into seven types, namely, piezoresistive
effect, piezoelectric effect and pyroelectric effect, capacitive,
magnetoelectric sensing, photoelectric sensing, mechanical
sensing, and ultrasonic sensing. Sensitive materials are used
for the conversion and sensitive components in the sensor
design. Its performance directly affects the performance indi-
cators of the sensor. Therefore, in order to be able to design a
sensor that meets actual requirements, the first problem to be
solved is to select the sensitive material [18, 19]. In order to
enable the flexible tactile sensor to have efficient sensing
and energy conversion capabilities, this paper selects a piece
of elastic silica gel as the sensitive element of the flexible
tactile sensor and selects a strain gauge as the conversion
element of the flexible tactile sensor. According to the
requirements of the subject, various factors in the laboratory
are comprehensively considered. Due to the advantages of
simple structure, strong antifatigue ability, easy signal pro-
cessing, and low signal hysteresis [20], the strain sensor is
selected in this paper, as shown in Figure 1.

It is the schematic diagram of the initial tactile informa-
tion collection circuit, where the dashed frame represents
the unit volume of conductive rubber K (its piezoresistive
characteristic curve has been determined), Q is the reference
resistance [21, 22], and e is the regulated DC power supply.
Since the voltage of e and the resistance of Q are constant,
when we apply pressure to the conductive rubber Q, its resis-
tance also changes so that the voltage V shared onQ changes.

Q =QC × K cos e +V : ð1Þ

In the first state, the sensitive unit is not under pressure,
and the unit volume of conductive rubber Q appears as an
open switch in the circuit; in the second state, the sensitive
unit is under pressure Q1, and the voltage V1 is read at R
at this time; in the third state, the sensitive unit is under pres-
sure Q2, read the voltage V2 at R at this time [23, 24].

QC =Q1 +Q2 = γ ×Q2 − γ ×Q1: ð2Þ

The value of the resistance Q per unit volume of conduc-
tive rubber under pressure can be calculated from the for-
mula, and the coefficient can be found from the
piezoresistance curve according to this value.

When the resistance wire is under the action of the tensile
force F, the resistance wire elongates L, the cross-sectional
area decreases C, and the resistivity changes due to the
change of the material lattice, which causes the resistance to
also change K . Differentiate and get the relative change of
resistance as [25]

dQ
Q

= dC
C

= dF
F

+QC: ð3Þ

Among them, L is the amount of change in length,
expressed as strain M as

M = dL
L

−
ffiffiffiffiffi
M

p
+ C: ð4Þ

According to the mechanics of materials, in the elastic
range, when the metal wire is under tension, the metal wire
elongates in the axial direction and shortens in the radial
direction so that M is the axial strain of the metal resistance
wire and C is the radial direction of the metal resistance wire.
Strain, so the relationship between axial strain and radial
strain can be expressed as [26]

dQ
Q

= −μ
dL
L

+
ffiffiffiffiffi
M

p
= −μM: ð5Þ

μ in the formula is Poisson’s ratio of the metal resistance
wire material, and the negative sign indicates that the strain
direction is opposite. Substituting formula (3) into formula
(5), we can get

dR
R

= 1 + 2μð ÞC + dF
F

− μ, ð6Þ
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Figure 1: Gait tactile sensor.
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where R is the leakage resistance of the Kth row and R is
the leakage resistance of the Zth column, expressed as

1
Ri

= 〠
n

1

1
rz

+ 1
R
: ð7Þ

In formulas (6) and (7), the insulation resistance is
between P and U row and column electrodes. The analysis
of the circuit shows that the circuit is a typical reverse addi-
tion circuit [27]:

Vcout = −P1
V
R

+ U
R

� �
= −

1
Ri

×Vi: ð8Þ

The line scan method scans one line at a time, thereby
greatly improving the readout speed of all information in a
single tactile array [28, 29], laying the hardware foundation
for the real-time performance of the entire system and
improving the sampling speed while better solving the prob-
lem between rows and columns, the problem of crosstalk
noise. Therefore, in this design, the line scan method is used
to scan and collect the tactile signals. The circuit is mainly
controlled by a set of pulse sequences, and the gating of eight
analog switches is controlled by a six-bit counter [30–32].

4. Volleyball Action Extraction and Dynamic
Recognition Analysis

An independent sample T test was performed on the physical
fitness indicators of the experimental group and the control
group before the experiment. The test results showed that
there was no significant difference in the physical fitness
indicators of the two groups of athletes (P > 0:05), so the
experimental group can be defined statistically. There is no
significant difference in the physical fitness index of the ath-
letes in the control group before the experiment.

From the results in Table 1, it can be seen that the train-
ing methods of the experimental group and the control group
have certain differences and many connections in many
comparison items. Not all traditional training methods are
useless. It shows that there is no significant comparison
between the two groups of feet in the vertical jump, approach
height, and 30-meter sprint, indicating that the physical
fitness indicators are the same.

From Figure 2, we can see that for the training of the core
strength and serve speed of volleyball jump serve technology,
different forms of training are used to improve the stability of
the core muscle group of jump serve hits, so as to improve the
stability of the athletes’ jump serve hits sexual ability, thereby
improving the speed and success rate of jump serve hits in
training and competition.

It can be seen from Figure 3 that the use of traditional
training methods has certain advantages and foundations,
which are mainly to improve the maximum muscle strength
by overcoming its own gravity and the external resistance of
load bearing. The advantages of the training methods
adopted in this article are mainly the action function in the
field of training; the action mode has a variety of actions

and the method is flexible; the muscle movement has the
joint and coordinated force of the large and small muscle
groups; the emphasis is on the power chain, coordination
chain, joint flexibility and stability, action mode, and training
purpose to improve the muscular endurance of the athletic
ability and the stability of the specific technical action. The
shortcomings of traditional training methods are the move-
ment is relatively single and fixed, the single-joint muscle
training, the emphasis is on absolute strength, separation
from specific technical movements, and the training purpose
is to train with intensity and improve physical fitness.

As shown in Table 2, in the results of the analysis of
variance (ANOVA) on the three parameters of gait, the P
value is less than 0.05, indicating that the three parameters
have significant statistical differences in the three self-
selected speed modes. The mean value and error distribution
are shown in the figure. The results in the figure also show
that the three parameters are statistically different in the
three optional speed modes. Therefore, in the subsequent
reliability analysis, the reliability of the three speed modes
must be investigated separately.

As shown in Figure 4, the reliability coefficients from 2 to
10 measurements are calculated in each speed mode, and
their values and changing trends are shown in Figure 2.3.
The data in Table 2.3 is the statistical result of the number
of measurements required to reach the ICC value of 0.75
and 0.9 in Figure 2.3. Obviously, in order to meet the ICC
value of 0.75, only 2 measurements are required in slow walk-
ing, normal walking, and fast walking modes; and in order to
meet the ICC value of 0.9, at least 3 measurements are
required in slow walking mode; and in normal walking and
fast walking modes, at least 2 measurements are needed.

The comparison between the gait parameters obtained
from the research in Figure 5 and the existing research results
is shown. From the comparison, it can be seen that the step
length and pace are smaller than the previous research
results, but this is consistent with the research results of Chiu,
who also used Asian races as the experimental subjects. He
limited speeds of 3, 4, and 5 km/h, respectively. It is slow
walking, normal walking, and fast walking (Chiu and Wang,
2007). Obviously, the results of different races will be differ-
ent (Braun et al., 1980). When two points on the touch sensor
array are pressed, the waveform window displays two high-
level signals. The digital signal represents the corresponding
row. The experimental data can also be seen from the saved
text table, but due to the large amount of data in the table,
it is inconvenient to display, so intuitive graphic display is
adopted to prove the correctness of the experimental data.

Table 1: The statistical results of athletes’ physical fitness indicators
before the experiment.

Index
Prone back
extension

Sit-
ups

Foot
jump

Run
up

300m
sprint

Control
group

37.95 47.24 52.36 35.26 40.12

Test group 32.77 46.45 39.33 30.16 51.23

P value 0.249 0.857 0.502 0.177 0.172
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Control group Test group P value
Prone back extension 37.95 32.77 0.249
Sit-ups 47.24 46.45 0.857
Foot jump 52.36 39.33 0.502
Run up 35.26 30.16 0.177
300 m sprint 40.12 51.23 0.172
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Figure 2: The statistical results of athletes’ physical fitness indicators before the experiment.

Run Jump Walk
1 7.65 2.87 2.49
2 4.74 6.45 8.57
3 5.36 3.43 5.02
4 5.24 3.16 3.77
5 4.12 5.23 4.72
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Figure 3: The statistical results of athletes’ physical fitness indicators before the experiment.
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In addition, we require the subject to be measured barefoot
on the electronic trail, which may also be one of the reasons
for the relatively small step length.

This experiment verifies that the electronic trail (also
known as the digital track) has high reliability when collect-
ing walking time and space parameters and will provide a
good reference for researchers who use this instrument in
the future. Different speed modes will affect the reliability
of step length, step frequency, and pace. The slow walking,
normal walking, and fast walking modes at the optional
speed have high reliability. When the electronic trail is used
in the experimental research of walking test, at least 3 mea-
surements are required to meet the high reliability require-
ments under different speed modes.

There is relationship between vibration training under
different vibration frequencies and the muscle strength of
the upper limbs of the shoulder and elbow; there is relation-
ship between vibration training and the explosive force and
vibration frequency of the lower limbs of volleyball players.
Then, through experimental training, we seek suitable vibra-
tion training strategies to maximize the athletes’ whole body
coordination, flexibility, bounce ability, and balance ability,
in order to further apply suitable vibration strength training
to the public level and improve the overall quality of citizens
lay the foundation. Therefore, according to the research con-
tent, this thesis will determine the maximum strength of the
shoulder and elbow joint, the flight time, the support time,
the explosive force index of the lower limbs (lower extremity
explosive force index= the flight time/support time), and
other parameters for volleyball players and nonspecialized
personnel under different vibration frequencies. The mea-
surement results are compared horizontally and vertically
to provide support for quantitative vibration training and
volleyball players’ strength research.

The intensity of myoelectric activity is triceps> front
deltoid>biceps> brachioradialis. The triceps of the upper
limb muscles are very excited. The electric discharge is
strong. Observing the technical structure of the action at this
time, it can be found that the athlete’s upper arm is swinging
backwards forcefully. This swing makes the upper arm in a
more favorable position for exerting force. It is for the next
step to quickly swing forward and increase the support leg.
The bottom force creates conditions. In the data acquisition
system, to complete the signal measurement and analysis,
you should first set the device name, sampling rate, trigger
mode, and so on. In view of the more commonly used mea-
surement requirements and signal types, we have designed

the default values of the data acquisition parameters. Taking
into account the diversification of user needs, users can also
manually modify the parameter settings.

We can derive from Figure 6 that the jump-off buffer
stage of the jump serve is the stage from the moment the
jumping leg hits the ground to the maximum buffer moment
of the knee joint of the jumping leg. Its main task is to actively
complete the concessionary work of the muscles, store elastic
potential energy, and serve for subsequent leg extensions.
Make effective preparations. At this stage, the lower limbs
have to withstand the greater impact of the ground, while
the body maintains balance and the arms actively swing back
to create the best working conditions for the subsequent kick-
ing and stretching movements. Possible reasons for these
results: the daily exercise load of the shoulder-elbow joint
flexors of nonspecialized personnel is greater than that of
the shoulder-elbow joint extensors, resulting in the training
effect of the extensors being better than the flexors; the
muscles are more suitable for low-frequency vibration train-
ing in the short term. Significant effects are seen inside. It can
be seen that the effect of vibration training is still very signif-
icant, but it is not suitable for changing the vibration fre-
quency in a short period of time. It takes a period of
adaptation to achieve the optimal effect. These research
results are all researches on the relationship between vibra-
tion training on shoulder and elbow joint upper limb muscle
strength and vibration frequency, laying a foundation for
further applying appropriate vibration strength training to
the public level and improving the overall quality of citizens.

In the buffering stage, it mainly plays the role of pulling
and braking the calf to buffer the horizontal speed. At the
same time, braking the calf is more conducive to the forma-
tion of stable support for the ankle joint. The role of the glu-
teus maximus is relatively small in the lower limb muscles,
with a contribution rate of only 6.18%. The contribution rate
of the EMG of the trunk muscles in the buffer phase is not
high. The trapezius muscle, the external oblique muscle,
and the erector spinae are all involved in the erection of the
trunk and the extension of the spine. The sum of the three
accounts for 16.41% of the total muscle activity tested. The
myoelectric activity of the upper limb muscles is not high at
this stage. The total myoelectric contribution rate accounts
for 26.32% of all tested muscles, but the biceps myoelectric
contribution rate accounts for 9.14%, which produces stron-
ger contraction and work. This is caused by the movement of
the arm position during this process. These research results
have laid the foundation for the research of vibration training
on the relationship between the shoulder and elbow joint
upper limb muscle strength and the vibration frequency
and also laid the foundation for seeking suitable vibration
training strategies to maximize the athlete’s whole body coor-
dination. Flexibility, jumping ability, balance, and other abil-
ities lay the foundation for further applying appropriate
vibration strength training to the public level and improving
the overall quality of citizens.

Judging from the electromyographic characteristics of the
jump serve of college volleyball players, the main muscle
groups of the whole body are involved in the whole jump
serve technique during the jump serve. Therefore, in the

Table 2: The statistical results of athletes’ physical fitness indicators
before the experiment.

Slow Normal Fast
Slow

normal
Fast

normal
Slow
fast

Step
length

0.57 0.63 0.69 0.53 0.43 0.65

Cadence 0.21 0.13 0.31 0.25 0.21 0.35

Velocity 0.52 0.32 0.53 0.21 0.61 0.28
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process of muscle strength training of athletes, it is necessary
to pay attention to all-round development. In their physical
training, they should include depth jump training of different
heights, weight-bearing training of different loads, and com-
bined training formed by different training methods to
achieve comprehensive development of the whole body.
The role of muscle groups: the strength of the muscle group

in the core area plays an important role in promoting the cor-
rect sequence of muscle exertion, reducing the loss of force
transmitted between the shoulder and the arm, and ensuring
the physical fitness required for the jump serve technique.
Therefore, to strengthen the strength training in the core
area, coaches should design and develop the core area muscle
strength training methods on the basis of traditional strength
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Figure 4: The statistical results of athletes’ physical fitness indicators before the experiment.

Ten minutes Twenty minutes Thirty minutes
1 4.21 2.31 5.12
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Figure 5: The statistical results of athletes’ physical fitness indicators before the experiment.
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training to supplement and improve the strength training
system of volleyball players. From the perspective of the
lower limb muscle force of college volleyball players, the
coordinated development of lower limb joint muscle strength
plays an important role in improving jumping efficiency.
Although the special endurance training focuses on improv-
ing the flexibility of the lower limbs, the flexion endurance
training of the lower limbs cannot be ignored. This is not
only related to the coordination of lower extremity muscles
to better improve muscle work efficiency and successfully
complete jumps but also one of the important methods to
prevent sports injuries.

According to the characteristics of the circuit and the
degree of integration, MOS analog switch integrated circuits
can be divided into many types. The types, names, and char-
acteristics of commonly used analog switch integrated
circuits are now listed in Table 3.

According to the needs of the experiment, we chose the
CD4051 one-of-eight analog switch as the chip to control
the switch circuit. Due to space limitations, only CD4051 is
described in detail below. For details of CD4097, please refer
to its technical data. CD4051 is a two-way analog switch. In
the integrated circuit, there are 4 independent analog
switches that can control the transmission of digital and ana-
log signals. Each switch has an input port and an output port.
They can be used instead. There is also a strobe terminal (also
called a control terminal). When the selected communication
terminal is high level, the switch is turned on. The selected
communication terminal is usually in an energy-saving state,
and the switch is turned off. Do not float the terminal strobe
light when using it.

Touch sensors are one of the most important types of
robot sensors, and their design also follows the basic princi-
ples of sensor design. It is mainly composed of sensitive com-
ponents, conversion components, and signal conditioning
and measurement circuits. The main components of the
sensor are shown in Figure 7.

However, not all sensors must contain sensitive compo-
nents and conversion elements. If the sensitive element
directly extracts electricity, it can also be used as a conversion
element. In the actual production design, there are many sen-
sors that combine sensitive components and conversion
components. For example, when the measured temperature
difference is detected, the thermocouple sensor directly exits
the electromotive force. Piezoelectric vibrators, piezoelectric
pressure sensors, photoelectric devices, etc. are all sensors.
Since the output signal of the sensor is usually very weak
and one or more interference signals are usually mixed, a sig-
nal conditioning circuit is needed to amplify, filter, and con-
figure it. The type of measurement circuit is mainly based on
the sensor detection principle, which depends on the type of
conversion element, such as bridge circuit, high-impedance
input circuit, and differential amplifier circuit. This article
uses the row scan method to scan the flexible tactile sensor
array. In order to accurately determine the position of the
force, the row and column signals collected each time need
to be consistent with the row and column signals of the actual
sensor array. The scanning circuit of the flexible tactile sensor
array uses a piece of four-bit binary counter to change from
0000 to 1111 in the process of cyclically collecting signals.
When the counter is 0000, the signals of the first row of the
flexible tactile sensor array are collected, and when the
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Figure 6: The integral EMG value of each muscle of the athlete in the last step of the jump serve and run-up.
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counter is 0001, the signals of the second row of the flexible
tactile sensor array are collected, and so on. Therefore, in this
section, a digital signal acquisition program is designed to
display the position of the scan line.

5. Conclusions

This article is aimed at developing a set of principle systems
that can monitor walking energy consumption in real time.
It mainly uses flexible array pressure sensors to detect plantar
pressure distribution to obtain the user’s gait information in
real time and design it into the form of an insole, which is
embedded in the sole. In the process of exercise, energy con-
sumption is a very illusory concept after all. The user has a
fuller and more specific understanding of speed, distance,
and exercise time. Therefore, while effectively estimating
exercise energy consumption, it must also be able to record
the user’s exercise. Time, estimate the speed and distance of
the user. Based on these requirements, this article needs to
establish two estimation models; one is the estimation model
of walking speed, and then, the movement distance is calcu-
lated; the other is the estimation model of walking energy
consumption, which can estimate the energy consumption

of users in real time. These two models are the software part
of the embedded sports energy monitoring principle system
based on the flexible array pressure sensor insole. Theoretical
analysis and experimental research show the new type of
rubber-based touch sensor conductive plate and the informa-
tion collection, analysis, and processing studied in this article.
The system is completely feasible and can achieve accurate
collection of large-area touch collection information. This is
a good method and example, touch sensor panel. This devel-
opment provides a new method and lays the foundation for
the development of smart robotic clothing. The research
prospects of this article are as follows. The experiments in
this article are objective, the data are real, and the estimation
model and experimental process established are reproducible
and can stand the test, but they are only preliminary explor-
atory experiments. For the verification and affirmation of the
entire experimental process, there are still many areas for
improvement.

Data Availability

No data were used to support this study.

Table 3: Familiar analog multiplexers.

Category Model Name Features

Analog switch CD4066 Four-way analog switch
Four groups of independent switches, two-way

transmission

Multichannel analog
switch

CD4051 8 out of 1 analog switch Level shift, two-way transmission, address selection

CD4052 Dual 4 out of 1 analog switch Level shift, two-way transmission, address selection

CD4053 Three-way, two-way analog switch Level shift, two-way transmission, address selection

CD4067 Single 16-channel analog switch Level shift, two-way transmission, address selection

CD4097 Dual 8-channel circuit analog switch Level shift, two-way transmission, address selection

CD4529
Dual four-way or single eight-way analog

switch
Level shift, two-way transmission, address selection

Sensitive
original Convert original

Signal
conditioning

and test circuit

Convert originalSensitive
original Active sensor

Auxiliary
energy

Figure 7: Diagram for sensor’s composition.
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