
Research Article
Research on Aided Judgment of Rural Sports Posture Based on
Deep Learning

Hao Guo1 and Qi Hao 2,3

1Chongqing College of Humanities, Science & Technology, Chongqing 401524, China
2Department of Sports and Health, Linyi University, Linyi 276000, China
3Department of Leisure-Sports, Pai Chai University, Daejeon 35345, Republic of Korea

Correspondence should be addressed to Qi Hao; haoqi@lyu.edu.cn

Received 8 November 2021; Revised 21 December 2021; Accepted 31 December 2021; Published 4 March 2022

Academic Editor: Man Fai Leung

Copyright © 2022 Hao Guo and Qi Hao. +is is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

With the rapid development of computer technology, people have begun to combine virtual reality and other technologies to
achieve scientific sports auxiliary training, to get rid of the state of traditional sports training purely relying on experience. +e
article proposes a deep learning BP neural network human body posture recognition algorithm and briefly introduces the human
body motion posture.+e purpose of this research was to use the powerful data processing, mining, and analysis functions of deep
learning to train the massive data generated in competitive sports training and apply it to competitive sports training. It is
committed to promoting the accuracy and analysis of competitive sports training. Refinement provides technical guidance for
athletes’ training, promotes the scientific and informatized development of competitive sports training in China, and provides
some reference methods for the research and application of deep learning in competitive sports training. +e article’s research
results show that (1) taking a rural area as an example, we recorded the exercise postures of rural athletes in five different states:
static, upstairs, downstairs, walking, and running. Comparing the recognition rate and training time of +e BP neural network
algorithm, ABC-BP algorithm, AFS-BP algorithm, and ABC-AFS-BP algorithm, it can be found that in terms of recognition rate,
ABC-AFS-BP algorithm, AFS-BP algorithm, and ABC-BP algorithm are better than traditional BP algorithm. Among them, the
recognition rate of the ABC-AFS-BP algorithm is higher than that of the ABC-BP algorithm, but it takes slightly more time than
the ABC-BP algorithm. In terms of training time, the ABC-BP algorithm takes less time, but the accuracy is lower than the ABC-
AFS-BP algorithm; the ABC-AFS-BP algorithm has a greater improvement in time consumption than the AFS-BP model and can
guarantee the recognition rate and accuracy, and the error rate curves of the four algorithms show that after 500 iterations of the
training part, the iteration error value of the ABC-AFS-BP algorithm is the smallest. (2) We evaluated sports postures of athletes
from a certain rural team and concluded that bad postures will have a certain impact on the body. Among them, more than 85% of
athletes in football and basketball have pelvic rotation. +e problem is that football players have reached 90% of the test sample.
60% of football players and basketball players have the problem of collapsed foot.+emain problem of aerobic athletes is flat back
and collapsed foot. More than 90% of badminton players have high and low shoulder problems, and more than 80% of them have
neck problems, which is a very serious body posture problem. (3) Detecting the flexibility experiment of the BP posture detection
algorithm, compared with the traditional motion posture recording method, we tested from the three aspects of recording motion
accuracy, missed detection rate, and recording time. +e result shows BP posture detection. +e missing detection rate of the
algorithm is low, basically maintained at about 2.0, the accuracy of recording actions is relatively high, generally maintained above
98%, and the highest is 99.15%, and the recording time is short, maintained at 3–4minutes; comparing traditional posture
detection with the BP attitude detection algorithm, the missed detection rate of the algorithm is relatively high, kept at 4–6, the
action accuracy is lower than that of the BP attitude detection algorithm, generally kept at about 95%, and the recording time is
kept at 5–6minutes. +e posture detection algorithm is more efficient.
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1. Introduction

Moving target recognition and analysis is an important
research direction in the field of computer vision, which is
widely used in our lives, such as intelligent robots, video
surveillance, medical education, sports competitions, na-
tional defense security, and other fields. Sports applications
are also very smart. With the continuous development of
computer technology, based on deep learning methods, a
sports video key gesture extraction system can be designed to
extract the key gestures of athletes in competitive sports
training videos to assist athletes and coaches in training
reasonably and efficiently and avoid complexity. +e in-
terference of the environment on the extraction improves
the inaccurate situation of traditional coaches in judging and
extracting key gestures based on experience. Target detection
and tracking based on deep learning, first, is the problem of
target detection, that is, determining the position of the
target object in the image or scene, which is generally de-
termined by the bounding box of the object. In response to
such problems, the literature [1] proposed that RCNN
adopts themethod of selecting the domain to obtain the local
candidate regions where the detection target may exist in the
image, and then, these candidate regions are input into the
convolutional neural network to obtain their characteristics,
and the classifier is connected to feature map, whether the
corresponding area belongs to the target to be detected is
judged, and finally, regression is performed on the cali-
bration frame to correct the position of the prediction frame,
but RCNN has the problem of repeated calculation. Liter-
ature [2] introduced the spatial pyramid pooling layer into
CNN and proposed SPP-Net, which reduces the limitation
of the CNN network on the size of the input image and
improves the accuracy. Literature [3] proposed to use in-
ertial sensors to collect information about human motion
and apply the collected information to analyze and recognize
human motion. Literature [4] discussed the theoretical
framework for studying the coordination strategy of
standing posture. +e framework consists of a musculo-
skeletal model of the lower limbs of the human body in the
sagittal plane and a technology that geometrically visualizes
how the constraints inside and outside the body affect
movement. Literature [5] designed an action recognition
method based on depth images. +e algorithm projects the
depth image in three projection planes, extracts the Gabor
features from the three projection images, and uses these
features to train the extreme learning machine classifier. +e
calculation efficiency of the algorithm is high, but the
performance of recognition of small amplitude actions is not
ideal. Literature [6] proposed a time-series deep belief
network that can complete online human action recognition.
+is model solves the problem that the current deep belief
network model can only recognize static images, but the
training process of this model takes a long time to process,
which affects the application performance of the algorithm
for large-scale data sets, in addition to the time efficiency
issue for large-scale data sets. Literature [7] used asym-
metrical system deviation to model human movement in-
formation, and the algorithm introduces a posture labeling

mechanism to further improve the recognition performance
of small movements. To meet the recognition of large-scale
data sets and small-scale actions at the same time, a human
action recognition algorithm based on multifeature fusion
and motion information is designed. Literature [8] learned
manual features and deep learning features, and the manual
features adopted an improved dense trajectory. Literature
[9] used a convolutional neural network based on motion
information. High recognition accuracy is achieved for
small-range actions, but the amount of features that need to
be analyzed is large, and it is difficult to apply to large-scale
data sets. Literature [10] used an inverted double pendulum
to simulate the human body in an upright posture. +e
human body posture is a more complicated problem in
biomechanics. +e model proposed in this article can ef-
fectively distinguish the different parameters of the body and
effectively control the body’s movement posture. Literature
[11] analyzed the experimental data, established a human
body model, and conducted a simulation experiment on the
OSG platform. When a person is exercising, there will be an
angle between the limbs and the body. +e accelerator is
fixed on the arm, and the arm and torso can be calculated in
real time. In recent years, athlete performance analysis has
received widespread attention as a new anti-doping auxiliary
judgment strategy, but many researchers have not had a clear
understanding of this strategy in theory and practice. Lit-
erature [12] conducted in-depth research on performance
analysis through literature review and inductive research
methods. +e literature takes some well-known athletes as
examples and analyzes the results. +e results show that
whether there are athletes using doping can be quickly
distinguished from the performance of the athletes, which
can improve the efficiency of sports excitement detection.
+e purpose of the literature [13] is to determine which
morphological indicators and how to affect postural stability
and control through special tests. +e results of the literature
[14] can be used to enhance the digital human modeling
motion generated for human motion simulation. Literature
[15] analyzed the EMG response and joint movement of the
legs in subjects who stood on a sinusoidal treadmill with
their eyes closed.

2. Theory Introduction

2.1..e Status Quo of Rural Sports Development. At present,
China’s rural sports venues are few and of low quality, and
some areas even lack suitable venues for villagers’ activities.
Rural sports venues and infrastructure are generally in poor
condition; some villages have stadiums, but they have been
idle for too long and no one is used. Even crops have already
been planted, and the overall situation is not optimistic. +is
also causes farmers to watch TV as their main activity during
leisure time, so conditions are not allowed to a certain extent,
which limits the enthusiasm of villagers to participate in
sports. +erefore, the relevant departments must take
measures to solve these problems.+e villagers do not have a
deep understanding of the problem of sports and cultural
exercises, and it is generally young people who participate in
sports. Relevant governments have taken measures to solve

2 Scientific Programming



these problems, but despite this, rural sports activities are
still a weak link in China’s sports industry. +e increasing
sports health requirements in rural areas and the serious
shortage of public sports venues in rural areas have restricted
rural sports.

2.2. Classification of HumanMotion Posture. +e posture of
the human body movement is the form displayed by the
human body in the process of daily life activities. Whether a
person’s body is healthy or not is closely related to the
posture of the human body movement, so the posture of the
human body movement has been widely concerned by the
majority of researchers. +e increase in user needs and
people’s requirements for the quality-of-life force re-
searchers to speed up the research on human body move-
ment postures. +ese studies are of great significance to the
timely discovery of the human body’s health [16]. +e basic
forms displayed by the human body in the process of daily
life activities include lying, standing upright, sitting, walking,
and running. In some complicated situations, it may be due
to some irresistible external factors, or some injury or illness,
etc., which may cause people to fall. Under normal cir-
cumstances, people call the most basic postures displayed by
the human body in the process of daily life activities, in-
cluding lying, standing upright, sitting, walking, and run-
ning, as ADL. In the process of life activities, some basic
activities have to be carried out to take care of themselves
and their families, protect the family and social environ-
ment, or participate in some social activities. +ese activities
of daily life are basic life postures that human beings must
always repeat to survive and live in this society. Each posture
can be subdivided into many types, such as standing posture,
which can be subdivided into standing upright, standing
tilted forward, and standing tilted backward; lying flat in-
cludes lying on your back, lying on the left, lying on the right,
and lying on the left and right sides. Sitting posture can be
subdivided into sitting upright, leaning forward when sit-
ting, leaning backward when sitting, and so on. Like walking,
running is also affected by the surrounding environment,
road conditions, and the physical condition of the runner.
Running can also be subdivided into even running, slow
running, and fast running. In some special circumstances,
due to some complicated reasons, it may be due to some
irresistible external factors, or some injuries or illnesses, etc.,
which may cause people to fall. +e fall mentioned here
refers to the uncontrolled fall of the body to the ground or to
another plane that is not controlled by humans, occurs
suddenly without preparation, or falls to another plane [17].
+e World Health Organization has classified “falls” (in-
cluding falls), as shown in Table 1.

2.3. Human Body Motion Posture Detection Algorithm. To
carry out a three-dimensional simulation of the athlete’s
movement posture to adjust the training method and im-
prove the training level, this study studies the application of
unlabeled 3D pose estimation method in training assistance
system [18, 19]. While athletes interact with the computer
through limb movement, it is difficult to establish a human

body posture database because there is no corresponding
marking technology support to provide a robust observation
method for the computer. +erefore, this article adopts a
partial estimationmethod, which divides the athlete’s overall
posture into multiple partial postures, and estimates the
posture of each part separately.+e algorithm block diagram
is shown in Figure 1.

3. Method

3.1. Deep Learning Features Based on Motion Information.
Deep learning has been widely used in recent years [20, 21].
+e time template can extract all the motion sequences of an
image frame, and the difference between the video frames is
used to calculate the motion information between the
frames. +e calculation formula of the time template is as
follows [19]:

TT �
1
255

  

n

i�2
ωi · m(i). (1)

Among them, n represents the number of video frames,
m(i) represents the motion information of the ith frame, ωi

represents the weight value of the ith frame [22], and the
value range of the weight value is [0, 255]. Formula (1) is
transformed to get the following:

TT � 
n

i�2

ωi

255
  · m(i). (2)

A fuzzy membership function μ(i) is replaced to get the
following:

TT � 
n

i�2
μ(i) · m(i). (3)

+e appropriate μ(i) is selected, to enhance the saliency
of the temporal motion information in the time template
[23]; the model diagram of μ(i) is shown in Figure 2.

Four μ(i) are set to μ1 ∼ μ4, defined by the following
formulas:

μ1(i) � 1, ∀i ∈ [0, n], (4)

μ2(i) �
i

n
, ∀i ∈ [0, n], (5)

μ3(i) � 1 −
i

n
, ∀i ∈ [0, n], (6)

μ4(i) �

2i

n
, 0≤ i≤

n

2
,

2 −
2i

n
,

n

2
≤ i≤ n.

⎧⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎩

(7)

3.2. Human Motion Gesture Recognition. +e motion de-
tection of the human body is carried out by detecting the
confidence map S of the joint points of the human body and
the affinity domain L of the human joint points of a two-
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dimensional vector [24], and the calculation formula is as
follows:

S
t
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, S

t−1
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L
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t
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, L

t−1
 , ∀t≥ 2.

(8)

Each loss function is weighted, and the loss function is as
follows:
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(9)

Among them, S∗j (p) and S∗c (p) are the actual labeled
values, and the final objective function is as follows:

f � 
T

t�1
f

t
S + f

t
L . (10)

3.2.1. Confidence Graph Detection of Nodes. First, the
confidence map of the kth person is S∗jk(p), and xj,k is the
true value of the kth joint point for the jth person, and the
predicted value S∗jk(p) at the p point is expressed as a
Gaussian function [25]:

S
∗
j,k(p) � exp −

p − xj,k

�����

�����
2

2

σ2
, xj,k ∈ R

2
. (11)

+e maximum operation is performed:

S
∗
j (p) � maxkS

∗
j,k(p). (12)

As shown in Figure 3, xj1 ,k, xj2 ,k represent the real po-
sition of the kth person’s joint point j1 and joint point j2 on
the limb c, and the vector field [26] at p is as follows:

Overall posture

Posture

Best overall three-position
posture estimation

Synthetic three-dimensional
pose

3D pose estimation of various
parts of the human body

Generative model

Judgment model

Figure 1: Frame diagram of a three-dimensional pose estimation method.
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Figure 2: Graphs of 4 fuzzy membership functions.

Table 1: Classification of falls.

Fall classification Fall classification
Fall on the same plane of ice and snow Falls and falls on stairs and steps
Sliding, tripping, and falling on the same plane Falls and falls on the ladder
Falling while skating, skiing, or roller skating Falls and falls on scaffolding
Other falls on the same plane caused by being hit or pushed by others Falling or falling out of the house or building structure

Falling while being transported or supported by others Injuries caused by diving or diving, excluding drowning and
sinking

Fell on wheelchair Other drops from one plane to another
Falling in bed Other falls on the same plane
Falling on the chair Falling on sports facilities
Falling on other furniture Unspecified fall
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L
∗
c,k(p) �

V, If pointp is on lim bc,

0, else.
 (13)

Here,

V �
xj2 ,k − xj1 ,k 

xj2,k
− xj1 ,k

�����

�����2

. (14)

+e unit vector p representing the direction of the limbs
satisfies the formula:

0≤V · p − xj1 ,k ≤ lc,k,

V⊥ · p − xj1 ,k 


≤ σl.
(15)

Limb length lc,k is calculated as follows:

lc,k � xj2 ,k − xj2 ,k

�����

�����2
. (16)

Mean processing is calculated as follows:

L
∗
c (p) �

1
nc(p)


k

L
∗
c,k(p). (17)

+e link reliability of the affinity domain Lc along the line
segment between two points E is calculated as follows:

E � 
u�1

u�0
Lc((u)) ·

dj2
− dj1

dj2
− dj1

�����

�����2

du,

p(u) � (1 − u)dj1
+ udj2

.

(18)

Limb prediction results are as follows:

maxZE � 
c

c�1
maxZc

Ec. (19)

3.2.2. Human Motion Gesture Recognition. For the training
data set (x, y), where each sample x includes n-dimensional
feature, namely x � (x1, x2, · · · , xn), the class label set has k

categories, namely y � (y1, y2, · · · , yk) [27]; according to
Bayes’ theorem:

p yk | x(  �
p x | yk( p(x)

p(x)
. (20)

According to the total probability formula:

p yk | x(  �
p x | yk( p(x)

kp x | yk( p yk( 
. (21)

p(x | yk) can be converted to:

p x | yk(  � p x1, x2, . . . xn | yk(  � 
n

i�1
p xi|yk( . (22)

+e naive Bayes classification model is as follows:

f(x) � argmaxyk
p yk | x( 

� argmaxyk
p yk( 


n
i�1 p xi | y( 

kp yk( 
n
i�1 p xiyk( .

(23)

It is converted to:

f(x) � argmaxp yk(  

n

i�1
p xiyk( . (24)

4. Simulation Experiment and Data Analysis

4.1. Data Preprocessing. +e article proposes a human body
gesture recognition algorithm based on BP neural network,
as well as the modified AEC-BP, ABC-BP, and ABC-AEC-
BP algorithms. AEC-BP regards continuous video frames as
a box and uses a three-dimensional convolution kernel for
convolution. +rough this structure, action information can
be captured; ABC-BP uses single frame data and optical flow
data, thus capturing motion information; ABC-AEC-BP is a
convolutional neural network using two data streams for
video behavior recognition. +e video is divided into a static
frame data stream and an inter-frame dynamic data stream.
+e static frame data stream can use single frame data, the
inter-frame dynamic data stream uses optical flow data, and
each data use a deep convolutional neural network for
feature extraction. +e BP algorithm is used to record the
body’s action decomposition during walking and running, as
shown in Figures 4 and 5.

Taking a certain rural area as an example, we recorded
the sports postures of rural athletes in five different states:
stationary, going upstairs, going downstairs, walking, and
running. +e recognition results are as follows:

(a) AFC-BP algorithm in Table 2
(b) ABC-BP algorithm in Table 3
(c) ABC-AFC-BP algorithm in Table 4

Comparing the recognition rate and training time of the
BP neural network algorithm, ABC-BP algorithm, AFS-BP
algorithm, and ABC-AFS-BP algorithm, it can be seen from
Table 5 that in terms of recognition rate, ABC-AFS-BP al-
gorithm, AFS-BP algorithm, and ABC-BP algorithm are
better than the traditional BP algorithm. Among them, the
recognition rate of ABC-AFS-BP algorithm is higher than
that of ABC-BP algorithm, but it takes slightly more time
than the ABC-BP algorithm. In terms of training time, the
ABC-BP algorithm takes less time, but the accuracy is lower
than the ABC-AFS-BP algorithm. +e error curves of the
four algorithms are shown in Figure 7.

V

V

P

Xj2,k

Xj1,k

Figure 3: Connection diagram of key nodes.
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+rough the comparison of Figure 7, it can be found
that after 500 iterations of the training part, the iteration
error value of the ABC-AFS-BP algorithm is the smallest,
reaching the set accuracy, and the local searchability is
strong, followed by BP neural network. +e algorithm has
the largest iterative error value, which is much different

from the set accuracy, and the searchability is poor, which
proves that the error is smaller when the ABC-AFS-BP
algorithm neural network is used for data training and the
training effect is better. At the same time, the ABC-AFS-
BP algorithm and the ABC-BP algorithm curve decline
faster, and a smaller error value is reached after fewer
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Figure 5: Exploded view of running action.

Table 2: AFC-BP recognition results.

Sports
posture Standstill Go

upstairs
Go

downstairs Walk Run

Still 189 5 2 2 3
Go upstairs 3 114 6 4 4
Go
downstairs 2 15 185 10 5

Walk 1 9 5 161 6
Run 2 6 11 5 218

Table 3: ABC-BP recognition results.

Sports
posture Standstill Go

upstairs
Go

downstairs Walk Run

Still 190 5 2 1 3
Go upstairs 3 115 7 2 4
Go
downstairs 2 13 189 6 7

Walk 2 5 3 164 8
Run 1 8 7 8 218
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Table 4: ABC-AFC-BP recognition results.

Sports posture Standstill Go upstairs Go downstairs Walk Run
Still 191 3 2 2 3
Go upstairs 1 120 5 2 3
Go downstairs 3 6 203 3 2
Walk 0 3 3 171 5
Run 1 9 9 5 222
We recorded the recognition rate and training time of different algorithms, as shown in Table 5 and Figure 6.

Table 5: Recognition rate and recognition results of the algorithm.

Classification algorithm Recognition rate (%) Training time
BP 86.23 00:18:83
ABC-BP 90.03 00:08:36
AFC-BP 89.11 00:33:26
ABC-AFC-BP 93.21 00:10:12
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Figure 6: Recognition accuracy rate of different dimensions.

30

40

50

60

70

80

90

100

(%)

0 100 200 300 400 500

BP
AFC-BP ABC-AFC-BP

ABC-BP

Figure 7: Error curve of the algorithm.
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iterations. +e simulation results confirm that the ABC-
AFS-BP algorithm has better stability. +e flexibility, fast
convergence speed, and small error can largely avoid the
problem of the BP neural network falling into local ex-
treme value.

4.2. Simulation Experiment. We conducted a posture as-
sessment of sports athletes from a certain team in rural areas.
Because different sports have different power points, we
selected football and basketball that consume more energy,
as well as aerobics and badminton that consume relatively
less energy.+ese 4 sports are taken as examples to study the
effects of bad posture on the body in sports. We selected a
total of 200 athletes. +e experiment selected athletes whose
gender, age, height, and weight were roughly the same,
ignoring the influence of factors such as age, gender, and
years of exercise on the athletes. +e specific situation is
shown in Table 6.

From the statistical data in Figure 8, we can conclude
that bad postures in sports will have a certain impact on the
athletes’ bodies. Among them, more than 85% of athletes in
football and basketball have the problem of pelvic rotation.
+e problem is more with football players; in 90% of the test
sample, 60% of football players and basketball players have
collapsed arches. Football players even reach 90% of the test
sample, 77% of football players and 37% of basketball players
have O-legs.

From the data in Figure 9, we can conclude that the main
problems of aerobic athletes are flat backs and collapsed
arches. More than 90% of badminton athletes have high and
low shoulder problems, and more than 80% have neck
problems. Serious body posture problems and wrong ex-
ercise posture can cause damage to the body, so in the daily
training process, you should pay attention to these problems.

4.3. ComparativeExperiment. To test the flexibility of the BP
posture detection algorithm proposed in the article, we have
compared it with the traditional motion posture recording
method. We tested the accuracy of recorded motion, missed
detection rate, and recording time. +e experimental results
are shown in Table 7 and Table 8.

From the data in Figures 10 and 11, we can conclude that
the missed detection rate of the BP attitude detection al-
gorithm is low, basically maintained at about 2.0, and the
accuracy of recording actions is relatively high, generally
maintained above 98%, with a maximum of 99.15%. +e
recording time is shorter, keeping it at 3-4minutes; the
missed detection rate of the traditional attitude detection
algorithm is relatively high compared with the BP attitude
detection algorithm, which is kept at 4–6, and the accuracy
of action is lower than that of the BP attitude detection
algorithm. It is generally maintained at about 95%, and the
recording time is maintained at 5-6minutes. +e BP de-
tection algorithm is faster and more efficient.

Table 6: Basic situation of athletes in different sports.

Sports Source Number of people Age Height (cm) Weight (kg) Sports years (years)
Football Village 1 50 21.5 173.8 60.3 3.2
Basketball Village 2 50 20.4 174.3 65.5 3.8
Aerobics Village 3 50 20.8 166.4 50.4 3.4
Badminton Village 4 50 21.2 170.7 53.4 2.8
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Figure 9: Total evaluation of abnormal posture results.

Table 7: BP attitude detection algorithm.

Target number Goal 1 Goal 2 Goal 3 Goal 4 Goal 5 Goal 6 Goal 7 Goal 8
Total number of frames 752 752 752 752 752 752 752 752
Number of missed inspections 15 11 5 14 11 11 9 16
Missed detection rate (%) 2.0 1.5 0.7 1.9 1.5 1.5 1.2 2.1
Action accuracy 98.0% 98.6% 98.7% 98.6% 98.6% 98.9% 99.0% 99.15%
Recording time (minutes) 3.1 2.9 3.2 3.6 3.5 3.8 3.7 3.9

Table 8: Traditional pose detection algorithm.

Target number Goal 1 Goal 2 Goal 3 Goal 4 Goal 5 Goal 6 Goal 7 Goal 8
Total number of frames 204 204 204 204 204 204 204 204
Number of missed inspections 9 11 12 10 13 8 7 9
Missed detection rate (%) 4.6 5.4 5.9 4.9 6.4 3.9 3.4 4.4
Action accuracy 95.0% 93.6% 94.7% 94.6% 93.6% 93.9% 94.0% 95.1%
Recording time (minutes) 5.1 5.3 5.5 5.4 5.5 5.7 5.9 5.8
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Figure 10: BP attitude efficiency graph.
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5. Conclusion

+e integrated development of urban and rural sports is
the basic basis for the development of sports in China.
Urban sports should promote the citizenization of mi-
grant workers with its inclusiveness, and rural sports
should attract urban residents to the countryside with its
ecological nature, to meet the different needs of urban and
rural residents for a better life. At this stage, focusing on
creating rural ecological sports, promoting the two-way
flow of urban and rural sports resources, then promoting
the integrated development of urban and rural sports, and
contributing to rural revitalization and the construction
of new urbanization are the historical responsibility given
to us by the new era. +e model proposed in the article
uses the powerful data processing, mining, and analysis
functions of deep learning to train the massive data
generated in competitive sports training and apply it to
competitive sports training. It is committed to promoting
the accuracy and analysis of competitive sports training.
Refinement provides technical guidance for athletes’
training, promotes the scientific and information devel-
opment of competitive sports training in China, and
provides some reference methods for the research and
application of deep learning in competitive sports
training. +e human body poses that estimation has a
good application prospect in sports analysis, but the truly
appropriate matching method still needs to be adjusted
according to specific data sets and specific applications. In
addition, how to effectively use these data after getting the
key points of the human body is also a question that
requires in-depth thinking. +e article only applies basic
mathematical operations to get some simple metrics,
which is relatively rough. +ere can be two directions for
further research: one is to continue to improve the ac-
curacy of key point extraction, the other is to fully tap the
value of the obtained data, make full use of information to
explain the actual needs of sports, and help athletes better
improve their training.

Data Availability

+e experimental data used to support the findings of this
study are available from the corresponding author upon
request.

Conflicts of Interest

+e authors declare that they have no conflicts of interest
regarding this work.

Acknowledgments

+is work was sponsored in part by the Research Project of
Humanities and Social Sciences of Chongqing Municipal
Education Commission (20SKGH273) and the Research
Project of Higher Education’s Teaching Reform of
Chongqing College of Humanities, Science and Technology
(18CRKXJJG25).

References

[1] K. E. A. Van de Sande, J. R. R. Uilings, T. Gevers, and
A. W. M. Smeulders, “Smeulders.segmentation as selective
search forobject recognition,” in Proceedings of the IEEE
Conference on International Conference on Computer Vision,
vol. 14, no. 8, pp. 1879–1886, Barcelona, Spain, November
2011.

[2] K. He, X. Zhang, S. Ren, and J. Sun, “Spatial pyramid pooling
in deep convolutional networks forvisual recognition,” IEEE
Transactions on Pattern Analysis and Machine Intelligence,
vol. 12, no. 3, pp. 1904–1916, 2015.

[3] L. Zhang, “Research on human bodymovement posture based
on inertial sensor,” International Journal Bioautomation,
vol. 22, no. 2, pp. 179–186, 2018.

[4] A. D. Kuo and F. E. Zajac, “Human standing posture: multi-
joint movement strategies based on biomechanical con-
straints,” Progress in Brain Research, vol. 97, no. 7, pp. 297–
349, 1993.

0.5

1.5

2.5

3.5

4.5

5.5

6.5

GOAL 1 GOAL 2 GOAL 3 GOAL 4 GOAL 5 GOAL 6 GOAL 7 GOAL 8

Missed detection rate (%)
Action accuracy
Recording time (minutes)

Figure 11: Traditional attitude efficiency graph.

10 Scientific Programming



[5] S. Wang, J. W. Dang, Y. P. Wang, and X. Du, “Research on
real-time action recognition approach,” Computer Engineer-
ing and Applications, vol. 53, no. 3, pp. 28–31, 2017.

[6] R. Liu, J. Liu, and H. Liu, “Gesture feature extraction and
recognition based on acceleration track,”Application Research
of Computers, vol. 34, no. 3, pp. 924–927, 2017.

[7] W. Shen, K. Deng, X. Bai, T. Leyvand, B. Guo, and Z. Tu,
“Exemplar-based human action pose correction,” IEEE
Transactions on Cybernetics, vol. 44, no. 7, pp. 1053–1066,
2014.

[8] H. Wang and C. Schmid, “Action recognition with improved
trajectories,” in Proceedings of the IEEE International Con-
ference on Computer Vision, no. 7, pp. 3551–3558, IEEE,
Sydney, Australia, June 2014.

[9] J. Zbontar and Y. Le Cun, “Stereo matching by training a
convolutional neural network to compare image patches,”
Journal of Machine Learning Research, vol. 17, no. 1,
pp. 2287–2318, 2015.

[10] S. A. Haghpanah and F. Haghpanah, “Adaptive control of
human posture in a specific movement[C],” in Proceedings of
the 2015 2nd international conference on knowledge-based
engineering and innovation (KBEI), no. 23, pp. 78–91, IEEE,
Tehran, Iran, November 2015.

[11] L. I. Wen-Feng,W. U. Xiang, J. Sun et al., “Angle Algorithm of
human body posture tracking based on accelerometer,”
Journal of Hubei University of Technology, no. 23, pp. 11–17,
2011.

[12] M. A. Guoquan, J. Yang, S. Zhang et al., “Research on auxiliary
judgment strategy about anti-doping based on performance
profiling,” Journal of Capital University of Physical Education
and Sports, no. 27, pp. 47–58, 2014.

[13] R. Molikova, M. Bezdickova, K. Langova et al., “+e rela-
tionship between morphological indicators of human body
and posture,” Biomedical papers, vol. 150, no. 2, pp. 261–265,
2006.

[14] S. W. Chang, N. J. Delleman, and M. Wang, “Approach
strategy and working posture in manual hand tool operation,”
Human Movement Science, vol. 29, no. 2, pp. 228–242, 2010.

[15] M. Kleiber, G. A. Horstmann, and V. Dietz, “Body sway
stabilization in human posture,” Acta Oto-Laryngologica,
vol. 110, no. 3-4, pp. 168–174, 1990.

[16] A. M. Ingram, “A study of the external forces and moments at
the shoulder and elbowwhile performing every day tasks,”
Clinical Biomechanics, vol. 19, no. 6, pp. 586–594, 2004.

[17] K. Willimczir, Biomechanik Der Sportarten, Rowohlt Taschen
buch Verlag Gmbh, no. 20, Hamburg, Germany, 1989.

[18] A. Cappozzo, T. Leo, and A. Pedotti, “A general computa-
tional method for the analysis ofhuman locomotion,” Journal
of Biomechanics, vol. 8, pp. 307–320, 1975.

[19] X. Ning, P. Duan, W. Li, and S. Zhang, “Real-time 3D face
alignment using an encoder-decoder network with an efficient
deconvolution layer,” IEEE Signal Processing Letters, vol. 27,
pp. 1944–1948, 2020.

[20] X. Ning, K. Gong, W. Li, and L. Zhang, “JWSAA: joint weak
saliency and attention aware for person re-identification,”
Neurocomputing, vol. 453, pp. 801–811, 2021.

[21] W. Cai, D. Liu, X. Ning, C. Wang, and G. Xie, “Voxel-based
three-view hybrid parallel network for 3D object classifica-
tion,” Displays, vol. 69, no. 1, 2021.

[22] S. Han, w. Tao, X. wu, X.-c. Tai, and T. Wang, “Fast image
segmentation based on multilevel bandedclosed-form
method,” Pattern Recognition Letters, vol. 31, no. 3,
pp. 216–225, 2010.

[23] X. Ji and H. Liu, “Advances in view-invariant human motion
analysis: a review,” Systems Man & Cybernetics Part C Ap-
plications & Reviews IEEE Transactions, vol. 40, no. 1,
pp. 13–24, 2010.

[24] A. Mohan, C. Papageorgiou, and T. Poggio, “Example-based
object detection in imagesby components,” IEEE Transactions
on Pattern Analysis and Machine Intelligence, vol. 23, no. 4,
pp. 349–361, 2001.

[25] R. Ronfard, C. Schmid, and B. Triggs, “Learning to parse
pictures of people,” Lecture Notes in Computer Science,
vol. 2353, no. 6, pp. 700–714, 2002.

[26] V. Ferrari, M. J. MarIn-Jimnez, and A. Zisserman, “Pose
search: retrieving people using their pose,” in Proceedings of
the IEEE Conference on Computer Vision and Pattern Rec-
ognition, no. 3, pp. 1–8, Miami, FL, USA, June 2009.

[27] M. Gorlatova, J. Sarik, G. Grebla, M. Cong, I. Kymissis, and
G. Zussman, “Movers and shakers: kinetic energy harvesting
for the intermet of things,” IEEE Journal on Selected Areas in
Communications, vol. 33, no. 8, p. 1, 2015.

Scientific Programming 11


