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In order to improve students’ overall subhealth behavior, teenagers’ physical health problems have attracted more and more
attention. )e state clearly requires students to increase the number and frequency of exercise in school. In order to study the
physical changes in the process of students’ sports and the impact on their health caused by a sports injury, a student human
motion feature image recognition based on a graph neural network is proposed in this paper. )is paper combines image
recognition technology with graphic neural network management and uses image recognition technology to detect and track
targets. It also analyzes the health changes of students in sports and the influencing factors of physical subhealth in classroom
learning. )e results show that image recognition technology can accurately analyze the process of cervical spine injury and
sports injury in students’ classroom activities. It provides accurate experimental data for analyzing students’ physical health
and effective suggestions for promoting students’ healthy development. Compared with the traditional image recognition and
analysis results, the advantage of using a graph neural network to manage the detection and tracking results is that a graph
neural network is used to manage the detection and tracking results, and the visual expression of students’ physical health test
data is completed.

1. Introduction

With the rising demand of people’s life, the quality of life is
also undergoing benign changes. More and more people
have begun to pay attention to health problems [1]. Due to
the focus on the cultivation of teenagers, most countries
began to pay attention to students’ physical health and
physical changes [2]. We analyze the current situation of
physical health of contemporary primary and secondary
school students and find that most of the students’ physique
has decreased. )e reason may be that schools and educa-
tional staff do not pay attention to students’ physical de-
velopment, and students’ family environment and students’
own lack of health concept [3]. According to the survey, the
overall development of primary and middle school students’
comprehensive quality is lower, and the physical health
problems are mainly reflected in overweight, height is not up
to the age standard, subhealth, cervical spine damage,

physical injury, and so on. Due to the complexity of the
school environment and the imbalance of students’ healthy
development, we should ensure the premise of students’
normal development and improve their own physical quality
[4, 5].

Factors affecting students’ physical health due to the
deep influence of exam-oriented education, the original
concept can not be changed immediately [6]. )erefore, it
virtually increases the overall burden of students, resulting in
neglect of physical health [7]. Secondly, the lack of sports
equipment is also the reason affecting physical health. In
school physical education, cultivating students to cultivate
physical exercise is an important link in the development of
moral character and comprehensive quality. Finally, there
are family factors. Students’ physical health problems are
inseparable from their family environment [8, 9]. Most
parents only know that they pay attention to students’ ac-
ademic development and do not pay attention to students’
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physical quality. Based on the above situation, we need to
further study and analyze students’ physical health [10].
Image recognition technology has developed rapidly and has
been applied in many fields. Image recognition specifically
includes character recognition, image recognition process-
ing, object recognition, human tracking recognition, etc.
[11, 12]. We found that the application of image recognition
technology in paying attention to the changes in students’
physical health has achieved effective research results. Due to
the interference of various background factors in the rec-
ognition process, image recognition technology can also
solve the problems such as judgment error in the process of
manual recognition [13]. Human identification of infor-
mation elements is inefficient and can not process a large
number of image data. Image recognition technology can
obtain the most intuitive data information through the
analysis and ranking of a large number of data and store the
data information. When people need to identify and analyze
an aspect, they can directly obtain the changes of reference
data [14].

)is paper discusses and analyzes the changing factors of
students’ physical health. )e innovative contributions of
this paper are as follows: (1) Compared with the traditional
recognition technology, we use the red marker aggregation
region for local capture. )is method greatly improves the
accuracy and efficiency of image recognition. (2) )is paper
focuses on students’ cervical health problems in classroom
activities and analyzes the change trend of cervical spine
through students’ learning time and bow image acquisition.
(3) )e graph neural network algorithm is used to manage
and distribute the information data after image recognition.
)is enables students’ health data to be displayed intuitively
and can be fed back to testers faster when storing data. )e
experimental results show that most students have physical
and subhealth problems. Image recognition technology can
quickly extract feature points in the classroom environment
and other interference backgrounds and track and identify
students’ behavior targets.

)is paper is mainly divided into three parts. )e first
part is to understand the advantages of image recognition
technology and the development status of various countries
and put forward the research content of this paper. )e
second part first studies the physical changes and injuries of
students in the process of sports by using image recognition
technology combined with graph neural network manage-
ment data. Finally, it studies the subhealth problems and the
changes of cervical and vertebral health produced by stu-
dents in the process of learning in the classroom environ-
ment by using image recognition technology. )e third part
analyzes the results of the research on students’ physical
health problems after using image recognition technology
and graph neural networks to manage data.

2. Related Work

Due to the call of the corresponding countries, most
schools began to pay attention to the health problems of
students. When analyzing and studying students’ physical
health, we can obtain students’ health change data through

character behavior tracking and image processing through
image recognition technology [15]. Now the transmission
speed of artificial image recognition technology is accel-
erating, which can meet the research needs of the medical
field, education field, and military field. And gradually
convert from the traditional two-dimensional image mode
to multidimensional image mode [16, 17]. Finally, it is
combined with virtual simulation technology to form an
intelligent multidimensional image recognition technol-
ogy. At present, image recognition technology has the
advantages of large storage and rapid processing of graphic
information to obtain feature points [18]. However, with
the continuous in-depth exploration of human body de-
tection, target tracking, motion tracking, and other func-
tions, the traditional image recognition technology can not
meet the processing and storage of a large amount of data
[19]. )erefore, we need to add dynamic network man-
agement after graph neural network optimization to
manage and store the information after identification and
processing and finally realize the visualization of data
results [20].

)e United States is in a leading position in the research
of image recognition technology. From the perspective of
the traffic field, combined with vehicle recognition func-
tion, it improves the efficiency of traffic management [21].
In road environment detection, different types of roads and
vehicle driving conditions are quickly analyzed through
image recognition, then fed back the processing results to
the traffic management system for road coordination and
control.

)e UK combines image recognition technology with
cloud computing to realize image upload, processing,
classification, and other functions [22, 23]. )ey will obtain
the pixel values of the image for analysis and classification
and conduct the image edge range test to determine the
image size. Finally, the real contrast and similarity of images
are calculated uniformly so as to judge the problems of
duplicate images in cloud network platforms.

Germany mainly applies this technology to food safety.
Due to the species of bacteria, the food image is small [24].
)e background of the acquired image is most complex, so it
can not accurately distinguish the key content and inter-
ference factors. )is leads to low accuracy of image rec-
ognition. )erefore, fine-grained image recognition is
proposed to analyze the strain style, which improves the
accuracy of food safety detection.

China has applied image recognition technology in the
field of industrial converter automation. It can realize the
control and detection of tapping results [25].)e spectrum is
analyzed by image recognition to improve the range and
accuracy of the cutting area. Finally, realize automation and
improve efficiency. )ey also applied this technology to
analyze tunnel traffic on the expressway. It reduces the traffic
accidents caused by terrain, light, traffic flow, and other
factors in the tunnel scene. Based on the research status of
the above countries, this paper proposes to study and analyze
the students’ physical health status and influencing factors
by combining image recognition technology with graph
neural network management technology.
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3. Research on Students’ Physical Health
Problems in Classroom and Sports Based on
Image Recognition Technology and Graph
Neural Network Management

3.1. Research on the Changes of Students’ Physical Health
after Exercise Based on Image Recognition Technology and
GraphNeuralNetworkManagement. Subhealth means that
the body has no obvious diseases, but the health state is not
very good, and the physical condition is on the edge of
health and disease. )e main causes of adolescent students’
subhealth are a heavy academic burden and great em-
ployment pressure. )e social environment leads to the
emergence of an inferiority complex, improves students’
physical quality, pays more attention to physical health,
and so on. )e main causes of subhealth of young students
and their sports countermeasures have a very important
impact on the physical health of young students, which can
effectively improve the enthusiasm of young people to
exercise and improve their physical quality. Moreover,
through the popularization of some subhealth knowledge,
teenagers can pay more attention to subhealth and their
own health. At present, many primary and middle school
students generally have physical quality problems such as
subhealth, and there are many influencing factors of
physical health. With more and more students’ myopia,
heart injury, and sports injury, schools and researchers
began to focus on the influencing factors and the healthy
development of students. )e traditional recognition
technology has some problems, such as low success rate,
long analysis time, and small storage environment. We
propose an image recognition automatic tracking tech-
nology to analyze the movement changes and injuries of
students in different intensity sports. After acquiring the
image target of the student activity range, the target image
of the student activity is extracted by segmenting the
original image, and filtering and excluding the result to
obtain the center distance position of the image. Finally, the
pixel classification of motion action is carried out to es-
tablish the model. Before tracking and detecting the
movement process, first deploy a student physical health
system, as shown in Figure 1.

According to the function of the system in Figure 1,
students’ sports and other activities are detected and ana-
lyzed in real time. Wavelet transform is required to extract
the target of student action image, which is expressed as
follows:

A(i, j)(k, l) � ‖B(i, j) · C(k, l)‖, (1)

where A(i, j)(k, l) is the filtering result of the human body
target image after being processed by the filtering network
structure. B(i, j) is the moving image target andC(k, l) is the
small filter combination. Next, you need to define the
centralization of nonstationary moving images within the
active range:
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In the formula, (x, y) is the central coordinate of the
action image. In order to accurately analyze the image, four
matrices need to be defined. )ey represent translation,
rotation, scale invariance, etc. According to the matrix
change results, calculate the normalized center distance of
the human action diagram under different exercise intensity,
and the formula is as follows:
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In this paper, the center distance of students’ action
images is analyzed by vector classification method. It is
assumed that at any time, the pixel probability in the action
image is expressed as follows:
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In the formula, Gt
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graph at a certain time. ps(Gt
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probability that image pixels exist before and after the
environment. At any time, the pixel environment mixing
model within the student’s activity range can be
expressed as follows:
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In the formula, K is the number of pixel colors of the
action image expressed by the hybrid model. wt

ij,b,k is the
weight value in the action image background at any time.
)e weight value satisfies the following formula:


k

w
t
ij,b,k � 1. (6)

After getting the action background image, compare the
difference between the number of action image frames of
students under different intensity exercise and the back-
ground. )e human motion image target is obtained, which
is expressed as follows:

pu(y) � Ih 

n
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h

������

������

2
 δ b xi(  − u . (7)

In the formula, Ih is the normalization factor, u is the
target eigenvalue of the action image, and y is the central
pixel of the image. According to the above formula, the
student motion feature data are calculated and extracted,
and finally, the student motion target model is constructed.
)en, the physical data of athletes are analyzed, and the
sports injury images of students are obtained. )e motion
injury image is converted to gray scale. Compared with
traditional color images, byte representation can be per-
formed according to pixels. )e corresponding brightness is
generated according to the bytes. When the three bright-
nesses are the same, it is a gray image. On the contrary, when
the values are different, it is a color image. )e gray value
conversion formula is as follows:
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Gray(i, j) � 0.299 · R(i.j) + 0.587 · G(i.j) + 0.114 · B(i.j). (8)

After conversion, the bitmap pixel representation of the
image remains unchanged. )erefore, the above gray con-
version is mainly to improve the damage identification ef-
fect. )e comparison between the original image and gray
image before and after conversion is shown in Figure 2.

It can be seen from Figure 2 that by comparing the
original image with the gray coefficient image, it is con-
cluded that the injury parts in sports are mainly reflected in
the hip joint, knee joint, and ankle joint. )erefore, the
analysis of students’ physical health can clearly identify the
location of sports injury and improve their health. In order
to distinguish the damage of students’ local activities and
improve the accuracy, it is necessary to extract the features of
local range structure. We need to carry out nonhealth po-
sitioning according to mathematical modeling and defining
threshold. )e expression formula is as follows:

E(C) � aEin(C) + βEes(C) Gray(i, j), (9)

where a and β represent weighted values, Ein(C) and Ees(C)

represent external and internal values, respectively. After
obtaining the damage range, the damage location is ini-
tialized and identified according to the transformation
analysis method. After obtaining the contour range, a nu-
merical matrix is established according to the number of
pixels. To improve the accuracy of recognition position, the
images need to be arranged as feature vectors.)e formula is
expressed as follows:

u �
1
m



m

i�1
xi · E(C). (10)

In this paper, the eigenvectors are arranged in a de-
creasing way. After the arrangement, you need to select the
nonzero vector, calculate the covariance matrix according to
the following formula, and select 60% of the eigenvalue to
save most of the damaged images.

ui � A
1
��
λi

 x · vi · μ. (11)

Finally, all the moving image samples of students to be
recognized are projected into the spatial model, and the
projection coefficient is calculated according to the following
formula:

yi � U
T

· ui. (12)

)en calculate the distance for all image samples to be
recognized and training data according to the following
formula. )e selected minimum distance value sample is the
preliminary identification result.

d(x, y) � 
n

i�1
xi − yi( 

2⎡⎣ ⎤⎦
1/2

, (13)

where n represents the number of training samples and
d(x, y) represents the European distance.

)rough the above formula, the damage of students in
the process of sports is calculated to detect physical health
and other problems. In order to further analyze whether the
students’ overall physical health meets the standards, we
input the training and identified data into the graph neural
network management. Graph neural networks can extract
features from the European spatial data calculated above so
as to obtain the data we need. )e structure of the neural
network is shown in Figure 3.

As can be seen from Figure 3, the spectral domain graph
convolution network and spatial domain are combined. Be
able to recognize the signal of the diagram for processing.
)e graph convolution network is used in this paper.
Compared with other graph neural network structures, it
can process the updated feature points and has higher ef-
ficiency, more flexibility, and versatility. We define graph
convolution as the product of signal and filter function, and
the expression is as follows:

Student tracking
system terminal

internet

Existing system

Students' Physical
Education Achievements

Student Physical
fitness test standard

Data acquisition and
detection

Student sports
data

Figure 1: Structure diagram of student physical health system.
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g
∗
θx � UgθU

T
x. (14)

gθ is the filter function and x is the signal of the image node.
Finally, the eigenvalues of the function matrix are formed
into a diagonal matrix for approximate processing, and the
expression is as follows:
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where σ is the nonlinear activation function and W(l−1) is the
numerical matrix of graph convolution network. In this
paper, the feature data after image recognition is managed by
a graph neural network, which has faster operation efficiency
and accuracy than the traditional recognition algorithm. It
can accurately analyze the changes of students’ physical
health.

3.2. Research on Cervical Spine Health Problems of Students’
Classroom Activities Based on Image Recognition Technology.
As an important way of processing image information in the
computer field, image recognition technology plays different
roles in people’s life. Based on the image recognition
technology, this paper analyzes the students’ classroom
activities and detects the students’ overall physical health.
)is paper investigates the problems of students, such as
cervical subhealth.)e factors affecting the reading time and
exercise time of the cervical spine were analyzed and dis-
cussed.)e results showed that 60% of the students hadmild

cervical spondylosis and other complications caused by
cervical vertebra. Figure 4 shows the comparison of the
change rate of cervical subhealth between students’ reading
time and exercise time.

It can be seen from Figure 4 that most students spend
two to three hours reading, and the impact on cervical
subhealth is very significant. )e increase of exercise time
will reduce the change rate of cervical subhealth.)e effect of
the cervical subhealth change is the greatest between 1.5
hours and 2 hours. According to the above situation, we will
detect the process of students in class and obtain the stu-
dents’ class state image at each time for recognition. )e
target color histogram model is used to convert the position
of the feature box to locate the center position of the target in
the current image. In this paper, the target tracking opti-
mization algorithm camshift algorithm is used to identify the
video area. Compared with the traditional tracking and
recognition algorithm, it can improve the target tracking
accuracy and effectively reduce the error. Facing the com-
plex classroom environment, we can provide conditional
feedback to the original algorithm according to the color
feedback method. We extract the red pixels in the classroom
area for color clustering to obtain the contour and center
coordinates of the red target. )e experimental process and
feedback results are shown in Figure 5.

Students’ goals can be tracked through local color
feedback. Secondly, according to the needs of the experi-
mental environment, students wear the same color uniforms
for classroom activities. We mark the student’s class clothes

Original
drawing

Gray coefficient
diagram

Damage analysis
diagram

Figure 2: Comparison between the original image and gray image.

X

Outputs

GCN

Relu Relu

GCN

A

Figure 3: Figure structure diagram of neural network.
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for easy detection. Mark the area between the head and the
coat in the image, and use the above pixels to gather the
target areas respectively. Eliminate the interference factors of
black and environment so as to detect the changes of cervical
spine bending during students’ learning. Compared with
traditional target tracking algorithms, the accuracy of
camshift algorithm used in this paper is shown in Figure 6.

It can be seen from Figure 6 that the traditional target
tracking and recognition algorithm can not improve the ac-
curacy with the increase of image feature points. )e camshift
algorithm used in this paper can improve the detection ac-
curacy in the case of a large number of pixel features. When we
start the classroom monitoring mode to obtain students’ local
images, we analyze the local changes of students’ cervical spine
according to the image recognition technology to judge
whether there are subhealth problems. )erefore, image rec-
ognition technology can realize the local analysis of students’
physical health and obtain accurate detection data.

4. Analysis of Research Results of Students’
Physical Health Problems in Class and
Exercise Based on Image
Recognition Technology

4.1. Analysis of Students’ Physical Health Changes during
Exercise Based on Image Recognition Technology. In the
process of tracking and recognizing of students’ human action
images, based on the students’ activity subject and

environment model, this paper uses mathematical modeling
and classification to construct the structure model of image
gray value. Judge the samples of students’ moving images in
each frame, and finally remove the optimal value according to
the peak point to realize the simultaneous recognition,
tracking, and classification of multiple targets. Firstly, we use
the active contour model, morphological operation model,
and image recognition model to compare and analyze. Verify
the speed and clarity of the image extraction time of the three
methods, and the comparison results are shown in Figure 7.

As can be seen from Figure 7, in the same extraction time
change, the image recognition technology has the highest
definition for image processing. )e average sharpness
reaches 98%, while the extraction time of the contour model
and morphological model is slow, and the average sharpness
is also low. In order to further verify the effect of the rec-
ognition method studied in this paper, we compare the
student sports injury recognition rate with the actual injury
value at the same image feature points, as shown in Figure 8.

It can be seen from Figure 8 that the actual damage value
is basically consistent with the identification effect. )e
image recognition effect can improve the damage range and
accuracy to the actual result range and meet the basic re-
quirements of detecting students’ physical health.

4.2. Analysis of Research Results of Cervical Spine Health
Problems in Students’ Classroom Activities Based on Image
Recognition Technology. In this paper, the same number of
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Figure 4: Comparison of the subhealth change rate of cervical spine between reading time and exercise time.
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Figure 5: Experimental process and feedback results.
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students are randomly selected from different schools for
experimental research. )e ratio of male to female is 1 : 1.
)e tracking detection is divided into three stages
according to age: high school, junior middle school, and
primary school. Experiments show that students bow
their heads every five minutes in the data feedback ob-
tained by image recognition technology. )e average time
to look up is 10 to 15 minutes. If calculated at the same
time, the number and total intensity of high school
students’ heads are more than primary and secondary
school students. In order to more clearly reflect the
changes of the data, we compared the ratio of the number
and average duration of head lowering of middle school
students in the three stages to the cervical subhealth ratio,
as shown in Figure 9.

As can be seen from Figure 9, the ratio of the bow to the
duration of students in senior high school changes greatly,
and the resulting subhealth problems are more serious. )e
initial proportion of primary schools is higher, but with the
increase of learning time, the learning efficiency of primary
school students is significantly reduced. )e hidden pro-
portion of high school students is higher, so the subhealth
problem is more serious. Finally, according to the image
recognition results of students’ school activity detection, this
paper forms a change curve affecting students’ physical
health, as shown in Figure 10.

It can be seen from Figure 10 that the horizontal is the
time consumed by students in this activity, and the vertical is
the change of students’ physical health. Most students’
physical function and quality are continuously declining in
the state of continuous learning. With the increase of
physical exercise, their physical health is also improved. )e
increase of students’ meal time can also alleviate the decline
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of physical function caused by learning. According to the
analysis of students’ physical health according to their sports
and classroom activities, the students’ cardiopulmonary
function level is general.)e failure rate of boys is lower than
the overall level, indicating that boys’ cardiopulmonary
function is better than girls. )e overall sensitivity and
flexibility of girls are higher than the overall average level.
)e overall weight change of students is relatively uniform,
and a small number of students are underweight and
overweight.

5. Conclusion

With the continuous emergence of subhealth problems in
adolescents, China focuses on the physical health problems
of students in the learning stage. Long term study, reading,
and writing will lead to an increase in the incidence of the
cervical spine and other diseases. Abnormal posture and
overtraining in sports will also lead to physical injury. )is
paper explores and analyzes the changing factors of students’
physical health. It mainly uses the image recognition
technology to track and recognize the students’ action be-
havior in the process of movement and processes the rec-
ognition data in gray scale. Compared with the traditional
recognition technology, we use the red mark aggregation
region for local capture. )is method greatly improves the
accuracy and efficiency of image recognition.)is paper also
pays attention to students’ cervical health problems in
classroom activities and analyzes the change trend of the
cervical spine through students’ learning time and low head
image capture. Finally, the information data after image
recognition is managed and distributed by a graph neural
network algorithm. )is makes the students’ physical health
data can be displayed intuitively and can be fed back to the
tester more quickly when storing the data. Finally, the ex-
perimental results show that most students have physical
and subhealth problems. Image recognition technology can
quickly extract feature points in the classroom environment
and other interference backgrounds, and track and recog-
nize students’ behavior targets. Based on the above situation,
we need to pay more attention to the healthy development of

students. According to the local characteristics of image
recognition and analysis, carry out quality education.
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