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Correct and effective physical education teaching can not only improve students’ physical quality but also exercise students’
willpower, which is an important content to promote students’ all-round development. However, according to the current
teaching situation in our country, in the actual teaching process, there is a situation of incongruity between teaching and sports
development, which leads to the decline of the quality of physical education teaching in our country and affects the
development of students’ comprehensive quality. Based on these problems, starting from the relationship between teaching and
sports, this paper analyzes the coordinated development between physical education teaching and training in colleges and
universities and builds a physical education teaching quality monitoring system. The research results of this paper show that
(1) when using traditional recognition of various motion patterns, it can recognize various behavior patterns, and the average
recognition accuracy is 90.1%. The accuracy is 94.3%. Compared with the traditional recognition mode, the average
recognition accuracy is increased by 4.2%, and the recognition result is better. Compared with the recognition results of the
first set of experiments, for the more difficult to distinguish upstairs and downstairs, the recognition accuracy is increased by
9% and 7%, respectively, and the recognition accuracy of backward is increased by 6%. (2) Before receiving the teaching, the
test results of each index of the members of the routine group and the training group were basically the same, and there was
no major difference. After the T-test was performed between the conventional group and the training group, the results
showed that the P values of the evaluation results of the two groups were both above 0.05. The experimental results showed
that the initial conditions of the two groups could be regarded as the same before receiving the teaching. Combining the
evaluation results of the two groups before the training, we can conclude that under the condition that the initial conditions
are basically the same, and the training conditions and environment are basically the same, the trainees who have received the
mode training method have obtained better physical fitness indicators. The improvement and the effect are greatly optimized
compared with the mode training. (3) Among the 8-spoke images captured by the experiment, the multisensor motion analysis
model proposed in this paper has the highest action recognition accuracy. When the first picture is taken, the recognition
accuracy is 98%. The recognition accuracy rate is also increasing, and when the eighth image is taken, the action recognition
accuracy rate reaches 99%. Among the three different models, the multisensor motion analysis model proposed in the article
has the shortest page response time. When the number of tests is 10, the average page response time is 0.4 seconds. When the
number of tests increases to 70, the average page response time reaches 1.0 seconds, and the success rate of the multisensor
motion analysis model has remained at 100%. The average response time will increase with the increase of the number of tests,
and the experimental results also show that the detection performance of the multisensor motion analysis model is the highest.

1. Introduction

With the continuous reform and development of education
in our country, the physical quality of our students is gener-

ally poor, and the institutional health of adolescents is not
only related to individuals and families but also to the
strength of society and the nation. At present, the reasons
for the decline of the youth system in my country are caused
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by many factors, such as poor sports awareness and aca-
demic stress improvement. In the process of daily class,
teachers should pay attention to the analysis of the accuracy
of movements, so that students can fully understand the
importance of sports. While improving students’ physical
quality, they can also exercise students’ willpower. Literature
[1] puts forward a good application for sports application
and evaluation, especially from the theoretical basis of the
evaluation system of physical education students’ practical
ability in normal colleges and universities. Literature [2]
relies on students and colleagues, and quantitative analysis
combined with quantitative statistics reflects the quality of
physical education teaching. Reference [3] uses the analytic
hierarchy process to establish a physical education teacher’s
teaching quality index system and assigns weights to it. Ref-
erence [4] illustrates the continuous development and appli-
cation of artificial intelligence technology, which provides a
new perspective for the reevaluation and setting of physical
education teaching in schools and teachers. Reference [5]
proposes to use inertial sensors to collect information about
human motion and apply the collected information to ana-
lyze and identify human motion. Reference [6] discusses a
theoretical framework for studying posture coordination
strategies in standing. Reference [7] designed a human
action recognition algorithm based on multifeature fusion
and motion information. Reference [8] illustrates that phys-
ical exercise and positive attitudes towards physical activity
must be one of the basic areas of activity in higher education
institutions. Reference [9] analyzes the use of special equip-
ment in the current special physical training and proposes
the key elements that should be paid attention to and the
principles that should be followed in the special physical
training. Literature [10] adopts the methods of literature
review and logical analysis to analyze the restrictive factors
of physical education teaching environment. Reference [11]
utilizes the latest powerful vision-based ego-motion estima-
tion and uses a nonparametric Bayesian modeling approach
to design an unsupervised learning model. Reference [12] is
based on achievement goal theory and aims to verify the
influence of the motivational climate of physical education
on the motivation, interest, and intention of students to
engage in physical activities or sports. Literature [13] inves-
tigated the relationship between teacher feedback and phys-
ical education performance, and the results showed that
corrective, descriptive, normative, or positive feedback or
feedback focused on skill outcomes may be associated with
achievement. The findings in [14] showed a positive linear
trend between the number of self-regulation phases that par-
ticipants received training and their free-throw shooting
performance and shooting adaptation. Literature [15]
reviewed the literature on students’ physical education atti-
tudes and discussed issues related to attitude measurement.

2. Physical Education Practice Movement
Analysis and Movement Optimization

2.1. Problems Existing in the Reform and Development of
Physical Education Teaching. Many students ignore the
importance of physical exercise in their daily learning. The

traditional teaching methods are limited to indoor teaching.
Students lack extracurricular exercises and cannot exert their
subjectivity in learning. First of all, we need to change the
traditional concepts of teachers and students. Many people
generally think that physical education is a course for relax-
ation and play, but ignore the importance of physical move-
ment teaching. Wrong sports movements may cause damage
to the human bones. In order to solve these problems,
teachers can play relevant video explanations before the for-
mal teaching, so that students can have a general under-
standing. In the formal teaching process, some games can
be added to stimulate students’ enthusiasm for learning.
Build a physical education teaching quality monitoring sys-
tem, as shown in Table 1.

2.2. Sports Action Analysis and Action Optimization. In
teaching, teachers refine the scientific and step-by-step
nature of teaching by analyzing the composition of action
elements. It can be known from experience that these
methods can make students’ learning efficiency have a posi-
tive meaning, because in the case of traditional teaching,
teachers often have low requirements for students, and stu-
dents’ enthusiasm for learning will also be reduced. It is
not very important whether to learn or not to learn the
knowledge of fur. Therefore, the understanding of move-
ments is not in place, and it will not be improved in future
learning. Therefore, teachers must use our skills in the pro-
cess of teaching. Refinement and strict requirements will
make students’ learning more meaningful. This is the basic
principle that teachers should do. The construction of a
physical education teaching quality monitoring system is
shown in Figure 1.

3. Motion Analysis for Multisensing Perception

3.1. Motion Image Extraction Process. Use a certain algo-
rithm to calculate the probability of each Gaussian distribu-
tion as the foreground according to each pixel on the image,
and extract the pixels in the image. The mixed Gaussian
model formula is as follows [20]:

It x, yð Þ = 〠
k

i=1
ωi,t × η It x, yð Þð Þ, μi,t ,〠

i,t

!
, ð1Þ

where K is the number of models, Itðx, yÞ is the pixel value
at time t, k∑i,t is the covariance matrix, ∑i,t = σ2I and σ2

are the variance, I is the three-dimensional unit matrix,
μi,t is the mean, and ωi,t is the weight of the ith Gaussian
at time t.

Probability density formula is calculated as follows:

η It x, yð Þð Þ, μ,〠 =
1

2πð Þn/2 ∑j j1/2
e: ð2Þ
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Sort the following models:

pi,t =
ωi,t
σi

,

It x, yð Þ − μi,t−1
�� �� < 2:5σi:

ð3Þ

Update the following algorithm:

ωi,t = 1 − σð Þωi,t−1 + α,

μi,t = 1 − βð Þμi,t−1 + βIt x, yð Þ,
σ2
i,t = 1 − βð Þσ2

i,t−2 + β It x, yð Þ − μi,t
� �T It x, yð Þ − μi,t

� �
,

β = αη It x, yð Þ, μi,t ,〠
i,t

 !
,

8>>>>>>>>><
>>>>>>>>>:
ωi,t = 1 − αð Þωi,t−1:

ð4Þ

Get the pixel difference between the ist and the i − 1th
frame images [21]:

D x, yð Þ = Fi x, yð Þ − Fi−1 x, yð Þ: ð5Þ

Calculate the following learning rate:

α

0:05,D x, yð Þ > S
10

,

0:10,
S
10

<D x, yð Þ ≤ S
3
,

0:15,
S
3
<D x, yð Þ ≤ S

2
:

8>>>>>><
>>>>>>:

ð6Þ

Equation (22) takes the Gaussian distribution in front of
the ranking as the foreground [22].

B = arg min 〠
b

K=1
ωk > T

 !
: ð7Þ

3.2. Motion Feature Extraction. During the training process
of athletes, the video obtained by the camera is used to
extract the foreground image, and a square window W is
constructed, and the length of the window is n × n, Let the
point coordinate of the center of the window be ðx, yÞ; Iðx, yÞ
is the grayscale value of the image at ðx, yÞ. The calculation for-
mula of gray value is as follows:

E Δx, Δyð Þ = 〠
x,yð Þ∈W

ω x, yð Þ I x + Δx, y + Δyð Þ − I x, yð Þ½ �2: ð8Þ

Table 1: Physical education quality monitoring system.

Component Content

Class preparation

Establish the learning objectives of physical education courses, including sports action analysis and action
explanation [16].

Select relevant background knowledge to help students build a new knowledge framework [17].

Explore flexible and diverse teaching methods and devices (e.g., multimedia).

Design a variety of interactive teaching activities.

Survey to understand students’ background and learning status.

Invite some students to prepare lessons together.

Teaching process

Use various forms of classroom introduction.

State the learning objectives of each lesson.

Provide opportunities to use different learning strategies.

Provide students with comprehensive use of listening, speaking, reading, writing, and translation activities [18].

Summarize teaching activities (including language goals and cultural goals).

Evaluate teaching effectiveness through different activities.

Reflection after class

Is it valid to import?

Are the learning objectives clear?

Accurate preclass assessments of students.

The success of the classroom activities.

Whether teachers give feedback on students’ learning in a timely manner.

Is there a link between classroom teaching and career goals [19]?
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Expand Iðx + Δx, y + ΔyÞ in the following matrix form:

E Δx, Δyð Þ = Δx, Δy½ �M
Δx

Δy

" #
ð9Þ

in

〠
x,yð Þ∈W

ω x, yð Þ
I2x IxIy

IxIy I2y

0
@

1
A: ð10Þ

The number of movements of the measured body is identi-
fied in time t, and the fatigue assessment formula for the
human body is as follows:

P =
0:001 × n

t
,

F = 1 − P,
ð11Þ

where n is the number of exercises, P is the probability value of
nonfatigue value, and F is the probability value of human
fatigue [23].

3.3. Evaluation of Training Effect. The fuzzy scheduling
function of physical training effect evaluation is as follows:

Xj t + 1ð Þ = pj t + 1ð Þ ∓ β × mbest t + 1ð Þ − Xj tð Þ
�� ��

× ln
1

uj t + 1ð Þ

 !
:

ð12Þ

Let Zð1Þ be the mean sequence of Xð1Þ:

Z 1ð Þ = Z 2ð Þ 1ð Þ, Z 1ð Þ 3ð Þ,⋯, Z 1ð Þ nð Þ
� �

, ð13Þ

Z 1ð Þ Kð Þ = 1
2

x 1ð Þ kð Þ + x 1ð Þ k − 1ð Þ
� �

: ð14Þ

Then, there are

x 0ð Þ Kð Þ + az 1ð Þ kð Þ = b, ð15Þ

where a is the development coefficient and b is the gray scale
action.

Substitute the original data series Xð0Þ into Equation (15)
to get the following:

x 0ð Þ 2ð Þ + az 1ð Þ 2ð Þ = b,

x 0ð Þ 3ð Þ + az 1ð Þ 3ð Þ = b,

⋯

x 0ð Þ nð Þ + az 1ð Þ nð Þ = b,

ð16Þ

A =
a

b

" #
= BTB
� �−1 ⋅ BTY : ð17Þ

Substitute the resulting a, b into Equation (17) to get the
following:

x̂ 1ð Þ t + 1ð Þ = x 0ð Þ 1ð Þ − b
a

� �
⋅ exp −atð Þ + b

a
,  t = 0, 1, 2,⋯, n − 1ð Þ:

ð18Þ

Obtain the quantitative relationship of physical training
effect evaluation.

x̂ 0ð Þ ið Þ = x̂ 1ð Þ ið Þ − x̂ 1ð Þ i − 1ð Þ,  i = 1, 2,⋯, nð Þ: ð19Þ

Synergy

Organizing teaching Implement teaching Evaluate teaching

Physical education
supervision

Sports action analysis

Sports online exam

Teacher

Certificati
on

Student

Back to evaluate
teaching data

Return to online exam data

Educational
administration

Learn to work

Scientific research

Sports self-learning platform

Sports webcast learning

Sports blended learning

Sports network open class

Figure 1: Physical education quality monitoring system.
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Define σðkÞ as the residual value:

σ kð Þ = x 0ð Þ kð Þ − x̂ 0ð Þ kð Þ: ð20Þ

Definition εðkÞ is the relative difference of residuals:

ε Kð Þ = x 0ð Þ kð Þ − x̂ 0ð Þ kð Þ
x 0ð Þ kð Þ × 100%: ð21Þ

Prediction function for evaluation of physical training
effect [24].

p kð Þ
ij =

n kð Þ
ij

Ni
: ð22Þ

4. Simulation Experiments

4.1. Comparative Experiment. In order to obtain objective
characteristic data of various sports modes, the experiment
selected 30 testers in a sports academy, including 15 males
and 15 females. 30 testers will complete 8 types of exercise
modes: standing, walking, running, going upstairs, going
downstairs, lying down, lying flat, and going backwards. 30
testers complete the experiment at the same time and place.
During the experiment, the behavioral habits of the testers
are not restricted, and the testers can complete the training
actions according to their own behavioral habits. The article
adopts comparative experiments. The first one adopts the
traditional human motion pattern information collection
method, and the second adopts the motion pattern recogni-
tion method fused with accelerators and sensors. The exper-
imental results of the two methods are shown in Table 2 and
Table 3, respectively.

According to the data in Table 2 and Table 3, Table 4
lists the recognition accuracy in two different ways. Due to
the high degree of distinction between standing and other
actions, the recognition accuracy is 100%. The degree of dis-
crimination is small, and the recognition accuracy is low.
The specific identification data are shown in Table 4.

According to the experimental data in Figure 2, we can
conclude that when using traditional recognition of various
motion patterns, it can recognize various behavior patterns,
and the average recognition accuracy is 90.1%. The average
recognition accuracy is 94.3%. Compared with the tradi-
tional recognition mode, the average recognition accuracy

is increased by 4.2%, and the recognition result is better.
Compared with the recognition results of the first set of
experiments, for the more difficult to distinguish upstairs
and downstairs, the recognition accuracy is increased by
9% and 7%, respectively, and the recognition accuracy of
backward is increased by 6%.

4.2. Specific Data Analysis. In order to study the sports situ-
ation of students after physical education teaching, the
experiment selected 40 students to test the standard degree
of sports movement and divided 40 student volunteers into
two groups. The experiment will compare the results of
physical education assessment with and without teaching
and analyze the differences between the two comparison
experiments. The 40 students selected in the experiment
are basically the same in height, weight, and age, and the
P values are all greater than 0.06, indicating that the experi-
ment can ensure that the conditions of the two groups can be
regarded as basically the same, so the experiment can exclude
the error caused by the body and other elements in the exper-
imental results. The basic statistics of student volunteers are
shown in Table 5 and Figure 3.

According to the experimental results in Table 6, we can
know that before receiving the teaching, the test results of var-
ious indicators of the members of the routine group and the
training group are basically the same, and there is no major
difference. In the push-up test, the routine group can reach
11 times in one minute, the training group can reach 13, the
triple jump routine group can reach 41, and the training group
can reach 43. After throwing a 2kg medicine ball on the spot,
the routine group can reach 9.5 meters, and the training group
can reach 14.5 meters. The 50-meter running routine group
can reach 5.5 seconds, the training group can reach 5.1 sec-
onds, the long jump routine group can reach 1.9 meters, the
training group can reach 2.3 meters, the 60s double-shake rou-
tine group can reach 25 times, the training group can reach 50
times, the half-meter movement routine group can reach 18.2
seconds, the training group can reach 17.5 seconds, repeated
40 times across the conventional group and 44 times in the
training group, and the control group can reach 1000 meters
for 4.59 minutes and 4.35 minutes in the experimental group.
After the T-test was performed between the conventional
group and the training group, the results showed that the P
values of the evaluation results of the two groups were both
above 0.05. The experimental results showed that the initial

Table 2: The first group of motion pattern confusion matrices.

Sport mode Running Walk Top Go downstairs Lie down Lie flat Lying flat

Running 190 4 2 1 2 1 0

Walk 1 180 7 5 7 0 0

Top 0 7 81 5 6 0 1

Go downstairs 0 6 7 83 4 0 0

Back 2 6 3 2 87 0 0

Lie down 5 0 0 0 3 92 0

Lie flat 5 1 0 1 0 0 93
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conditions of the two groups could be regarded as the same
before receiving the teaching.

As can be seen from Table 7 and Figure 4, by analyzing
the evaluation results between the conventional group and
the training group, the overall situation of the members of
the conventional training group was slightly improved com-
pared with the pretraining test. The P values of the test
scores of meter running, long jump, half-meter movement,
and repeated crossing tests are all less than 0.05, indicating
that there is a large gap between the two. Among them, the

P value of the 50-meter running is less than 0.000, which
has a very significant difference, while the triple jump has
a significant difference. The P value of 60s and 60s double
shake is greater than 0.05, and it can be seen that the differ-
ence between the conventional group and the training group
after these two tests is not significant. Combining the evalu-
ation results of the two groups before the training, we can
conclude that under the condition that the initial conditions
are basically the same, and the training conditions and envi-
ronment are basically the same, the trainees who have

Table 3: The second group of motion pattern confusion matrices.

Sport mode Running Walk Top Go downstairs Lie down Lie flat Lying flat

Running 194 3 1 1 1 0 0

Walk 1 188 5 3 3 0 0

Top 0 3 90 4 3 0 0

Go downstairs 0 4 3 91 2 0 0

Back 0 3 2 2 93 0 0

Lie down 3 2 0 0 1 94 0

Lie flat 3 1 0 0 1 0 95

Table 4: Statistics of recognition results.

Model Standing Walking Running Upstairs Downstairs Back Down Lying down

First group 100% 95% 90% 81% 83% 87% 92% 93%

Second group 100% 97% 94% 90% 91% 93% 94% 95%

80

(%)

85

90

95

100

105

Standing Walking Running Upstairs Downstairs Back

First group
Second group

Figure 2: Statistical chart of recognition results.

Table 5: Statistics on the physical condition of volunteers.

Regular group Training group P value T value

Height (cm) 175 ± 2:00 175 ± 1:41 1.100 -0.150

Weight (kg) 70:10 ± 2:61 70:10 ± 2:17 0.978 -0.087

Age 16:6 ± 0:51 17 ± 0:00 0.701 -2.049
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received the mode training method have obtained better
physical fitness indicators. The improvement and the effect
are greatly optimized compared with the mode training. It
is shown in Table 8.

4.3. Model Testing. In order to verify the performance of the
action analysis model based on multisensor perception pro-
posed in the article, the experiment compares the perfor-
mance of the proposed model with the support vector
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Figure 3: Statistics of physical fitness index evaluation results before teaching.

Table 6: Physical fitness index evaluation results of the routine group.

Test content Regular group Training group P value T value

Push-ups (times) 11.0 13.0 0.512 -0.673

Triple jump (times) 41.0 43.0 0.378 0.911

Throw 2 kg solid ball (m) in place 9.5 14.5 0.611 -0.521

50m run (s) 5.5 5.1 0.685 0.414

Long jump (m) 1.9 2.3 0.920 0.102

60s double shake (times) 25.0 50.0 0.081 -1.880

Half-meter movement (s) 18.2 17.5 0.495 -0.701

Repeatedly traverse (times) 40.0 44.0 0.262 1.168

1000m (min) 4.59 4.35 0.887 -0.144

Table 7: Physical fitness index evaluation results of the experimental group.

Test content Regular group Training group P value T value

Push-ups (times) 13.0 15.0 0.003 -3.578

Triple jump (times) 42.0 44.0 0.192 -1.372

Throw 2 kg solid ball (m) in place 12.1 15.3 0.009 -3.026

50m run (s) 4.6 4.2 0.000 5.062

Long jump (m) 2.1 2.5 0.028 -2.456

60s double shake (times) 44.0 52.0 0.086 -1.864

Half-meter movement (s) 18.9 17.1 0.018 2.677

Repeatedly traverse (times) 42.0 46.0 0.010 -2.973

1000m (min) 4.4 4.36 0.335 0.998
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machine motion analysis model and the decision tree
motion analysis model. Starting from two aspects, observe
the detection results of 3 different models. The experimental
method to test the correct rate is to shoot 8 images on the
same circuit board at different distances, select the one with
the closest shooting distance as the template, and test the
remaining 7 sets of images with different scale multiples
one by one, matching the accuracy of the model. The way

to detect page response time for different models is to con-
tinuously increase the number of tests and observe the aver-
age response time of different models. The specific
experimental data are as follows:

According to the experimental results in Figure 5, we can
conclude that among the 8-spoke images captured in the exper-
iment, the multisensor motion analysis model proposed in this
article has the highest action recognition accuracy. When the
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Figure 4: Statistics of physical fitness index evaluation results after teaching.

Table 8: Action model recognition accuracy.

1 2 3 4 5 6 7 8

Multisensor motion analysis model 98% 98.1% 98.2% 98.4% 98.5% 98.6% 98.6% 99%

Support vector machine motion analysis model 97% 97.2% 97.4% 97.6% 97.7% 97.8% 97.9% 98%

Decision tree motion analysis model 96% 96.2% 96.3% 96.4% 96.4% 96.5% 96.7% 96.8%

(%)

95
95
96
96
97
97
98
98
99
99

100

1 2 3 4 5 6 7 8

Multi-sensor motion analysis model
Support vector machine motion analysis model
Decision tree motion analysis model

Figure 5: Action model recognition accuracy.
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first picture is taken, the recognition accuracy is 98%. With the
increase in the number of pictures taken, the accuracy of action
recognition also increases. When the eighth picture is taken,
the accuracy of action recognition reaches 99%. The recogni-
tion accuracy of the decision tree motion analysis mode is the
lowest among the three models. When the eighth picture is
taken, the recognition accuracy is the highest, which can reach
96.8%. The recognition accuracy of the support vector machine
motion analysis model is between the two. The statistical
results of page response time are shown in Table 9.

According to the data in Table 9, Figure 6, and Figure 7,
we can conclude that among the three different models, the
multisensor motion analysis model proposed in this article
has the shortest page response time. When the number of
tests is 10, the average page response time is 0.4 seconds.
When the number of tests increased to 70, the average
response time of the page reached 1.0 seconds, and the suc-
cess rate of the multisensor motion analysis model remained
at 100%. The average response time of the decision tree
motion analysis model is the longest. When the number of

Table 9: Statistical results of page response time.

Model Testing frequency 10 20 30 40 50 60 70

Multisensor motion analysis model
Average response time (MS) 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Success rate (%) 100 100 100 100 100 100 100

Support vector machine motion analysis model
Average response time (MS) 1.0 1.1 1.2 1.3 1.4 1.5 1.6

Success rate (%) 100 99.6 99.5 99.4 99.3 98.4 99.3

Decision tree motion analysis model
Average response time (MS) 1.2 1.3 1.4 1.5 1.6 1.7 1.8

Success rate (%) 100 98.6 98.5 98.4 98.3 98.2 98.1

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

10 20 30 40 50 60 70

Multi-sensor motion analysis model
Support vector machine motion analysis model
Decision tree motion analysis model

Figure 6: Statistical graph of page response time.

Multi-sensor motion analysis model
Support vector machine motion analysis model
Decision tree motion analysis model

0.97

0.975

0.98

0.985

0.99

0.995

1

1.005

10 20 30 40 50 60

Figure 7: Success rate graph.
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tests reaches 70, the average response time of the page is 1.8
seconds, and the success rate remains within 99% to
100%.Support vector machine analysis model average
response time. In between, the success rate generally remains
in the 98% to 100% range. The average response time will
increase with the increase of the number of tests, and the
experimental results also show that the detection performance
of the multisensor motion analysis model is the highest.

5. Conclusion

Physical education course teaching is a highly practical
course, and both teaching and learning are interdependent
and inseparable [25]. Today, we are in a new century domi-
nated by economy. The development of computer comput-
ing has spread to all corners of society, and advanced
technological development has shown its advantages in var-
ious fields. Therefore, our educational methods must also be
carried out to a certain extent reform. In terms of sports and
sports talent training, my country has also integrated Inter-
net thinking into physical education. It can be seen from
the policy instructions that the country is paying more and
more attention to the development of sports. In the future
research work, in the growth process of young people, we
should not pay attention to their achievements, but should
pay attention to their physical health and mental health
and realize the all-round development of young people.
The government should give sufficient financial support to
ensure diversified development of adolescent health.
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are available from the corresponding author upon request.

Conflicts of Interest

The authors declared that they have no conflicts of interest
regarding this work.

References

[1] X. Y. Jiang, “Study on evaluation index system of student prac-
tical teaching ability in physical education,” Journal of Gansu
Lianhe University (Natural Science Edition), vol. 6, no. 23,
pp. 531–551, 2012.

[2] Y. J. Wei, “Study on evaluation system of common physical
education class teaching quality in colleges,” Journal of Baoji
University of Arts and Sciences (Social Science Edition),
vol. 20, no. 23, pp. 87–91, 2007.

[3] H. N. Ding, “Construction on teaching quality evaluation
index system of college physical education teacher,” Bulletin
of Sport Science & Technology, vol. 18, no. 12, pp. 78–101,
2003.

[4] Y. Bai, Design and Research of Intelligent Evaluation System of
Physical Education Teaching Based on Artificial Intelligence
Expert Decision System, vol. 47, no. 117, 2016Springer, Cham,
2016.

[5] L. Zhang, “Research on human body movement posture based
on inertial sensor,” International Journal Bioautomotion,
vol. 22, no. 2, pp. 179–186, 2018.

[6] A. D. Kuo and F. E. Zajac, “Human standing posture: multi-
joint movement strategies based on biomechanical con-
straints,” Progress in Brain Research, vol. 8, no. 7, pp. 297–349,
1993.

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

[8] L. K. Kozhevnikova, “Physical training as means of a healthy
way of life and cultural leisure formation of student’s youth,”
Physical Education of Students, vol. 10, no. 12, pp. 34–38,
2010.

[9] M. A. Yun-Feng, “Youth physical fitness training method for
short track speed skaters,” China Winter Sports, vol. 10,
no. 12, pp. 21–32, 2018.

[10] Y. Yu, “Analysis on the optimization of physical education
teaching environment,” Bulletin of Sport Science & Technology,
vol. 12, no. 8, pp. 32–45, 2016.

[11] K. Kitani, “Ego-action analysis for first-person sports videos,”
Pervasive Computing, IEEE, vol. 11, no. 2, pp. 92–95, 2012.

[12] A. Escartí and M. Gutiérrez, “Influence of the motivational cli-
mate in physical education on the intention to practice physi-
cal activity or sport,” European Journal of Sport Science, vol. 1,
no. 4, pp. 1–12, 2001.

[13] S. Silverman, K. J. Tyson, and J. Krampitz, “Teacher feedback
and achievement in physical education: interaction with stu-
dent practice,” Teaching & Teacher Education, vol. 8, no. 4,
pp. 333–344, 1992.

[14] T. J. Cleary, B. J. Zimmerman, and T. Keating, “Training phys-
ical education students to self-regulate during basketball free
throw practice,” Research Quarterly for Exercise and Sport,
vol. 77, no. 2, pp. 251–262, 2006.

[15] S. Silverman and P. R. Subramaniam, “Student attitude toward
physical education and physical activity: a review of measure-
ment issues and outcomes,” Journal of Teaching in Physical
Education, vol. 19, no. 1, pp. 97–125, 1999.

[16] A. T. Özdemir and B. Barshan, “Detecting falls with wearable
sensors using machine learning techniques,” Sensors, vol. 14,
no. 6, pp. 10691–10708, 2014.

[17] F. Attal, S. Mohammed, M. Dedabrishvili, F. Chamroukhi,
L. Oukhellou, and Y. Amirat, “Physical human activity recog-
nition using wearable sensors,” Sensors, vol. 15, no. 12,
pp. 31314–31338, 2015.

[18] Q. W. Xing, Z. Q. Hua, and W. J. Wei, “Pedestrian navigation
method based on the kinematic mechanism of human lower
limbs,” Chinese Journal of Inertial Technology, vol. 23, no. 1,
pp. 24–28, 2015.

[19] W. X. Qian, Q. H. Zeng, and J. W. Wan, “Pedestrian naviga-
tion method based on kinematic mechanism of human lower
limb,” Journal of Chinese Inertial Technology, vol. 23, no. 1,
pp. 24–28, 2015.

[20] X. X. Zhang, Z. Rong, and M. F. Guo, “Yaw error self-
observation algorithm for pedestrian navigation via foot-
mounted inertial navigation system,” Journal of Chinese Inertial
Technology, vol. 23, no. 4, pp. 457–466, 2015.

[21] V. Lugade, E. Fortune, M. Morrow, and K. Kaufman, “Validity
of using tri-axial accelerometers to measure human move-
ment–Part I: posture and movement detection,”Medical Engi-
neering & Physics, vol. 36, no. 2, pp. 169–176, 2014.

10 Journal of Sensors



[22] S. G. Trost, Y. Zheng, and W. K. Wong, “Machine learning for
activity recognition: hip versus wrist data,” Physiological Mea-
surement, vol. 35, no. 11, pp. 2183–2189, 2014.

[23] M. Zhang and A. A. Sawchuk, “Human daily activity recogni-
tion with sparse representation using wearable sensors,” IEEE
Journal of Biomedical and Health Informatics, vol. 17, no. 3,
pp. 553–560, 2013.

[24] C. Catal, S. Tufekci, E. Pirmit, and G. Kocabag, “On the use of
ensemble of classifiers for accelerometer-based activity recog-
nition,” Applied Soft Computing, vol. 37, no. 21, pp. 1018–
1022, 2015.

[25] L. Gao, A. K. Bourke, and J. Nelson, “Evaluation of accelerom-
eter based multi-sensor versus single-sensor activity recogni-
tion systems,” Medical Engineering & Physics, vol. 36, no. 6,
pp. 779–785, 2014.

11Journal of Sensors


	Movement Analysis and Action Optimization of Physical Education Teaching Practice Based on Multisensing Perception
	1. Introduction
	2. Physical Education Practice Movement Analysis and Movement Optimization
	2.1. Problems Existing in the Reform and Development of Physical Education Teaching
	2.2. Sports Action Analysis and Action Optimization

	3. Motion Analysis for Multisensing Perception
	3.1. Motion Image Extraction Process
	3.2. Motion Feature Extraction
	3.3. Evaluation of Training Effect

	4. Simulation Experiments
	4.1. Comparative Experiment
	4.2. Specific Data Analysis
	4.3. Model Testing

	5. Conclusion
	Data Availability
	Conflicts of Interest

