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The application of artificial intelligence has realized the transformation of
people’s production and lifestyle, and also promoted the progress of physical
education and comprehensive health quality. The application of artificial
intelligence in the current physical education movement is increasing. By
utilizing its advanced method of virtual simulation technology, the purpose of
this paper is to realize the interventional research on the physical education
movement and comprehensive health quality in the environment of artificial
intelligence. This paper proposes to use the virtual simulation technology and
Kinect algorithm in artificial intelligence to design the virtual sports simulation
teaching mode. The functional module design part where the Kinect algorithm
helps the teaching of virtual sports simulation experiments, which is helpful to
analyze and solve the objective system imbalance and ecological imbalance
in online physical education teaching. By using the principles and rules of the
Mean Shift image segmentation algorithm for reference, the investigation and
research on the comprehensive health quality of students are carried out, so as
to realize the ecologicalization of the virtual sports school. In the investigation
and research on the comprehensive quality of students, the results show that
the overall quality of these students who has reached the level of qualified or
unqualified is accounting for about 30% of the total number. It is worth noting
that in terms of scientific and cultural quality, only 43.34% of all students have
excellent grades. It can be seen that the important training goal of current
school research is how to use reasonable and effective methods and strategies
to improve students’ scientific and cultural level, and improve students’ other
comprehensive scores at the same time.

artificial intelligence, physical education, comprehensive health quality, virtual
simulation technology, experimental teaching
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Introduction

The virtual simulation experiment teaching in artificial
intelligence is the need of physical education. However, after
investigation, it was found that there were some problems
such as different configuration levels and insufficient quantity
of the current sports experimental equipment, which resulting
in some experiments that could not meet the needs of
standard teaching classes. Therefore, physical education needs
the assistance of modern high-tech to meet the needs of physical
education experimental teaching. The influence of virtual
simulation experiment teaching in the field of teaching comes
from the vigorous development of contemporary information
technology. Its construction and development is an important
way to comply with Chinese policies, respond to industry needs,
and promote the development of physical education. First of
all, virtual simulation experiment teaching is the need of the
development of the times. Throughout the development of
teaching form, it has experienced a development path from
plane to three-dimensional, single to complex, and simple to
depth. However, subject to the influence of various objective
factors, the leap forward of experimental teaching to this
process is restricted, which in turn affects the teaching effect of
experimental teaching application. Therefore, virtual simulation
experiment teaching is in line with the needs of the development
of the times.

The research on physical education and comprehensive
health quality has always been a hot topic. It is a relatively
new field to study the two together. From the investigation, it
can be found that the current sports experimental equipment
has problems such as different levels of configuration and
insufficient quantity, which results in some experiments failing
to meet the standards. And there are many choices to carry
out related research. Among them, Evseev et al, aimed
to demonstrate the improvement of the All-Russian sports
program “Preparing People with Disabilities and Limited
Health.” It focused on the basic physical fitness of PHL and
its ultimate value through a healthy lifestyle (1). Silverman
proposed to discuss measurement issues in attitude research,
which focusing on the question of score reliability. Finally,
the results of the research on the attitudes of PE students
and teachers were reviewed (2). Han et al, used edge
computing technology to design a balanced sports development
framework (3). Zhao described the role and significance
of scientific training in developing competitive sports in
colleges and universities, and put forward suggestions on the
various procedures and implementation of training (4). The
goal of Mandra et al, was to develop and justify complex
treatment strategies and the prevention of hard tooth tissue
disease based on clinical and laboratory studies of the state
of hard tooth tissue in athletes (5). Although the above
research has promoted the development of physical education
and comprehensive quality of health to a certain extent.
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However, it is only in the theoretical stage at present, and has
no practicality.

In order to promote the interventional research on physical
education and comprehensive health quality, the traditional
physical education model needs to be improved. As the current
mainstream science, artificial intelligence has applications
in many fields, so many scholars’ researches on artificial
intelligence are as follows. Among them, Dye et al., proposed
that artificial intelligence applications in earth sciences were
becoming more common, but there were still many challenges
in applying established techniques to earth science datasets (6).
Musulin et al., discussed the applicability of machine learning
(ML) and evolutionary computation (EC) methods focused on
regressing the epidemiological curve of COVID-19, and outlined
the usefulness of existing models in specific domains (7).
Hariharan et al., applied artificial intelligence system to control
the maximum power of photovoltaic system with maximum
response time. In this perturbation and observation algorithm,
the maximum power in the photovoltaic system was achieved
by a fuzzy logic system (8). Based on the model of Software
Engineering, Saini et al., provided various forms of modeling
for capturing structural, behavioral, configuration, and intent
aspects of software systems. One of the most widely used models
in the early stages of requirements analysis or design was the
domain model (9). Bagaria and Tiwari proposed that artificial
intelligence (AI)-enabled robots might become more advanced
and overcome existing challenges such as cost, training, and
improved performance based on feedback provided by surgeons
(10). However, the application fields of artificial intelligence
mentioned above refer to the use of artificial intelligence in
some researches on the human body, which do not represent
the intervention research of artificial intelligence in physical
education and comprehensive health quality. Moreover, these
methods still have the problems of ineffectiveness and high cost.

This paper uses the Kinect algorithm and virtual simulation
technology in artificial intelligence. Through the research and
model design of the current physical education teaching, and
the use of Internet technology to investigate and analyze the
current comprehensive quality of health, the results show that:
at present, the students’ needs for the teaching content of virtual
simulation experiments are sports physiology knowledge, sports
technology analysis and diagnosis, and sports rehabilitation
knowledge. The selection rates are 79.71, 71.39, and 67.82%
respectively. The selection rate of sports anatomy knowledge
and sports biomechanics is slightly lower than the first three,
which is 63.44 and 51.22% respectively. It shows that the
subjects of the survey are strongly biased toward sports
physiology, sports technology analysis and diagnosis, and sports
rehabilitation knowledge in the teaching content of virtual
simulation experiments, but there is also a high demand for
sports anatomy and sports biomechanics. It can be seen from
the proportion of the relevant classes in the various quality
levels of the surveyed students that the overall quality of these
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students reaches the pass or fail level, which is about 30%
of the total number of students. It is worth noting that the
scientific and cultural quality, the proportion of good grades
among all students is only 43.34%. From this, it can be seen
that the important training goal of current school research
is how to use artificial intelligence methods and strategies to
enhance students’ scientific and cultural level and improve
students’ comprehensive quality in other aspects at the same
time. However, the current research on physical education under
artificial intelligence still does not get rid of the definition and
thinking of traditional physical education sports and health
comprehensive quality. There is also a lack of in-depth analysis
and discussion of the functionality of artificial intelligence,
which hinders the high integration and advantages of artificial
intelligence technology and physical education.

The innovation of this paper is based on the construction
of virtual simulation experiment teaching project. First of all,
it is conducive to the timely update of the corresponding
experimental teaching content and equipment, and the richness
of the experimental teaching course content. Secondly, it is
conducive to improve the safety of the experiment, which makes
the experimental process safe and reliable. And the experimental
practice can be repeated many times, which helps students to
improve their practical skills more easily. Finally, it is helpful
to solve the dilemma such as the shortage of experimental
resources and the easily damaged experimental equipment and
instruments, and alleviate the difficulties in the development of
experimental teaching.

Design of virtual sports simulation
teaching mode based on artificial
intelligence

Physical education experiment teaching

Experimental teaching is a teaching activity that integrates
knowledge, ability and practice. It has the same teaching status
as theoretical teaching, and has become an indispensable part of
colleges and universities to cultivate students’ practical ability,
creativity and exploration ability. Chinese scholars have reached
a consensus on the important role of experimental teaching in
teaching, scientific research and social services in colleges and
universities (11). Physical education experimental teaching is
a teaching activity that promotes physical education students
to master solid knowledge and cultivates physical education
students’ practical ability and decision-making ability to solve
human scientific problems. The model is shown in Figure 1.

As can be seen from Figure 1, with the increasing social
demands, the current society requires sports talents not only
to have a solid scientific foundation and the ability to master
cutting-edge knowledge in the field of sports, but also to
require students have solid practical hands-on application
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ability to solve complex human science problems in real-world
environments. Therefore, physical education experimental
teaching is the key component of training compound sports
talents in higher physical education colleges (12).

Smart education

With the explosive growth of social knowledge, economy
and technology, a new goal has been put forward for the
development of contemporary education, that is, to realize the
goal of modern education through educational informatization.
The concept of smart education may be a shortcut to achieve this
goal (13). The smart education model consists of three elements,
namely the smart learning environment, the smart teaching
method, and the smart learning talents, as shown in Figure 2.

As can be seen from Figure2, from the perspective
of the traditional sense, smart education is an education
that develops brain wisdom and comprehensive quality
by imparting systematic knowledge to learners, which
enabling them to master practical skills. Viewed from the
perspective of the information age, smart education is a modern
education scenario with interconnection, individuality and
intelligence built through modern information technology,
which promotes the transformation of educational concepts
and service functions in turn. In summary, The feature of
modern smart education is the deep integration of modern
information technology and educational activities. It is a new
educational model aiming at developing students’ thinking
ability and problem-solving ability by creating intelligent
learning scenarios. Virtual simulation technology is one of the
important modern information technologies. Its simulation
and simulation properties are especially suitable for building
a smart educational environment required for educational
modernization, which bringing more possibilities for the
development of modern physical education experimental
teaching. In addition, the virtual simulation experiment
supplemented by modern information technology can also
realize the establishment of a fast interactive path between the
subjects of physical education experiment teaching. Teachers
can more calmly lead and control the whole process of physical
education experiment classroom and grasp the learning progress
of students. And students can also spread their learning thinking
and gain course knowledge in the contextualized learning space.
It can be seen that the construction of sports virtual simulation
experiment teaching project is inseparably linked with smart
education theory, and is one of the theoretical cores of its
construction (14).

According to the research conclusions of the above scholars,
the virtual simulation experimental teaching has distinct
essential characteristics and external advantages compared with
the traditional experimental teaching, as shown in Table 1.
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The application of virtual simulation technology in college
sports special courses can break through the limitations of
traditional classroom teaching methods and their teaching
methods. In the application of sports training, some scholars
believed that virtualized simulation training can greatly
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avoid the movement risks of difficult and complex technical
movements, and at the same time, it can simulate, deconstruct
and analyze movements. In this way, it can promote the
scientific, effective and safe implementation of the athletes’
training process, and improve the teaching technology level
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TABLE 1 Characteristics of traditional teaching and virtual experiment

teaching.

Content Traditional Virtual simulation
experimental teaching experiment teaching

Comprehensive The experimental content is Rich experimental content
monotonous and the and fast knowledge update
knowledge update speed is
slow

Reversibility The experimental process is The experimental process can
irreversible be repeated many times

Safety Experiments are dangerous The experimental process is

safe and reliable

Exemplary In-person action Multi-angle action
demonstration and demonstration and
explanation, the explanation, real-time
communication efficiency communication efficiency
between teachers and students
is not high

Ease of use The experimental equipment ~ The experimental equipment
is limited by physical space, is not limited by physical
and the sharing is poor space, and the sharing is good

Inspiring The learning process is The learning process is

Cost-effective

relatively boring, and the
learning interest is low

High cost of investment and

interesting and the learning
interest is high

One-time investment, low

maintenance of cutting-edge maintenance cost

instruments

of the coaches in a certain extent, thereby further improving
the safety, systematicness and scientificity of sports training in
Chinese universities.

Kinect algorithm

Kinect calibration

In the camera calibration model, there are three coordinate
systems of mutual conversion, namely the image coordinate
system, the camera coordinate system, and the world coordinate
system, as shown in Figure 3.

As can be seen from Figure 3, the image coordinate system
is the coordinate system (u, v) with the upper left of the
image as the origin (this coordinate is in pixels), and the
image physical coordinate system (x, y) (This coordinate system
is in millimeters). The camera coordinate system (xc, yc, zc)
takes the optical center O, of the camera as the origin, and
the distance from the optical center to the plane 7 is the
camera focal length f, and the z, axis coincides with the optical
axis and is perpendicular to the imaging plane. By taking the
photographing direction as the positive direction, xcand Yc are
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FIGURE 3
Representation of each coordinate system.

parallel to the x and y axes of the image physical coordinate
system. The intersection of the ray passing through the space
point M with O, as the endpoint and the plane 7 is the point
M. The image on plane 7 is m; the world coordinate system is
(Xw»> Yw» zw). Since the camera can be placed anywhere in the
environment, a reference coordinate system is also required in
the real-world environment to describe the position between the
object and the camera. That is, the world coordinate system is
used to describe the positional relationship between the object
and the camera, which conforms to the right-hand rule (11).
The numerical conversion relationship between the image
coordinate system and the physical coordinate system is:

EOCx X
1
1 0 0 1]|!

dx, dy, cx, ¢y contained in the above Formula are commonly
used four-parameter camera models. After the transformation,
it can be obtained:

u de 0 —cydy | | x
vi=10d, ¢d ||y (2)
1 0 0 1 1

The conversion relationship between point (x,y) in the
image physical coordinate system and camera coordinate system
(e, 2c) fs:

x = "Zi 3)
Y,
y=hy @

Among them, fy,f, is the focal length of the camera. The
positional relationship between the camera coordinate system
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TABLE 2 Camera model parameters.

Intrinsic parameters X, Y axis focal length fo f},
Image center coordinates Cx> Cy

Extrinsic parameters Translation vector t
Rotation matrix R

and the world coordinate system can be represented by a
rotation matrix R and a translation vector t. Its conversion
relationship is:

X Xw
Ye| _[Rt]|Yw )
Ze 0" 1|2y
1 1

R in the Formula is a 3 x 3 orthogonal identity matrix,
and tis a 3 x 1 translation vector. The camera model is the
basis of the camera calibration algorithm. The parameters that
need to be calibrated for a completed camera model are divided
into intrinsic parameters and extrinsic parameters (15). The
intrinsic parameter represents the relative relationship between
the outdoor scene and the image point, and its value is fixed. The
extrinsic parameters will change with the position of the camera
itself. The camera model parameter table is detailed in Table 2.

The Formula can be derived in the camera model:

X
=it (6)
f Z
2 ?)
fy e
In matrix form, it can be expressed as:
X,
X fx 00 YC
Zelyl=l0fo0|].° 8)
Z
1 010 ]

Then by using Formulas (4), (5) and (6), the basic Formula
of the calibration algorithm can be obtained:

fx 0 cx
0 fy ¢
001

u
slv]| = [Rt] )

1

It can be seen from Formula (9) that the camera calibration
only needs to be performed through the plane model. The
method mainly determines the internal parameter matrix of
the camera by acquiring multiple images of the plane model
captured by the camera at different angles and checking the
pixels on the image plane.
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Depth image inpainting based on bilateral
filtering

Bilateral filtering is mainly an improvement for Gaussian
filtering, and considers the influence of distance and pixel value
on filtering. The product of the Gaussian function and the image
pixel value information is used as the filter weight coefficient,
and the optimized weight coefficient is then convolved with the
image information (16). In bilateral filtering, the relationship
between the output pixel value g(i,j) and the domain pixel value
f(k,I) is:

Yk fleDw (i kD)

o 0
) = = kD (10)

In the Formula, the weight coeficient w(i,j,k,]) depends on
the spatial domain kernel:

(=02 +(-k)?

dijLk)=e 22 (11)

And the range kernel is:

_flp—f (kD
r(r,j, k) =e 202 (12)
The product is:
f(zg‘)—fz(k,l) i (f—k)2+2(j—k)2

wrjkl)=e *° o (13)

When using bilateral filtering to process images, not only the
geometrical proximity but also the similarity of pixel values are
considered. Through the nonlinear combination of the two, the
image is obtained after adaptive filtering. In this way, the edge
information of the image can be well preserved while filtering
out noise. Therefore, it is most suitable to use the deep image
inpainting technology based on bilateral filtering to design the
fitness module in the virtual sports simulation experiment mode.
The reasons are that it can make the edge of the image smoother
and make students more visual.

Mean shift image segmentation algorithm

The Mean Shift algorithm has good stability and high
noise immunity in practical applications. It is widely used in
pattern recognition, image segmentation and filtering, and video
tracking. Generally, the average value of the local kernel function
centered on each data point is defined as the probability kernel
density estimate for that data point. The multidimensional
kernel density of sample x in a d-dimensional hypercube is
estimated as:
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1 & X — Xj
f<x>=m2k< )

i=1

(14)

h represents an edge of the cube, and K(x) is the kernel
function. The commonly used kernel functions are:

C; M (d+2)(1—|Ix])) .
ke = =z IHl< (15)
0, [Ix]| <1
d 1 2
g .~ 3lIxll
ko(x) = 2wrze 2 ,lxll < 1 (16)
0, [lx]] <1

K(x) and K(x) are Gaussian and Epanechnikov kernels. If
there is a constant C such that the integral of K(x) is 1, the above
two Formulas can be written as:

K(x) = Cak(lx]%) (17)
Formula (14) can be rewritten as:
Cik x— x|
= d k 18
Fuk@) = — 5 ; ( p (18)

In the Formula, n is the number of reference samples, h is
the bandwidth, and x is the ith sample point in the window, x
is the data point to be processed. The bandwidth parameter h
determines the size of the window, that is, the size of the local
neighborhood. The choice of bandwidth can be globally fixed or
adaptive. The bandwidth can be regarded as the segmentation
resolution. The larger the bandwidth, the more blurred the
image is. After using Formula (18) to estimate the probability
density of sample x, the gradient of its probability density is:

2
) 19)

264 & v
Tnk) = Afyi(x) = nhdt:"]; Y kx—xi) <H T
i=1

By combining Formula (19), it can be deduced that:

1 Vi)
M = — KWc,, 2t 20
he) = 50y, Cas Jng®) 0

Mean Shift is actually a pattern search method. It searches
for the next translation point in the image space while setting
appropriate search stop conditions. When the panning vector
is less than the given value, the panning will be stopped. The
specific process is shown in Figure 4.

It can be seen from Figure 4 that the yellow arrow is the
Mean Shift vector. The figure shows that a region of interest
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is randomly selected as the starting position, and its centroid
is calculated. The Mean Shift vector represents the direction of
density increase, and then a new region of interest centered on
the centroid is obtained, the new centroid is calculated, and the
steps are repeated to obtain the final result (17).

It can be seen from the above introduction that the depth
image restoration method based on bilateral filtering can be
applied to the functional module design part of virtual sports
simulation experiment teaching. Its simple, local and non-
iterative characteristics can be applied to the scene selection part
of the function module. The Mean Shift image segmentation
algorithm method can be used in the investigation and analysis
of students’ comprehensive health quality, which uses its
excellent data analysis ability and randomness to research and

summarize the investigation report.

Design of virtual sports simulation
teaching mode

Functional structure and organization of
virtual sports simulation teaching mode

Through the above discussion and research on the
experimental objectives and experimental objectives, the top-
down virtual simulation experimental structure of “Human
Movement Ability Assessment and Fitness Path Design” is
summarized, as shown in Figure 5.

As can be seen from Figure 5, it is divided into three modules
as a whole.

Experiment preparation module

The instruments required in the experiment mainly include
pedometer, heart rate belt, telemetry gas metabolism meter
and so on. They constitute a complete set of physiological
signs monitoring system to detect the subject’s physiological
indicators and exercise indicators to ensure the fitness and
safety of exercisers. By being familiar with and mastering the
working principle and application method of the whole set of
sports monitoring system equipment, it can greatly help sports
fitness enthusiasts to achieve fitness goals efficiently under safe
conditions, which is to master the basic knowledge of human
sports ability evaluation methods and processes. In this module,
the parts of the instrument and equipment are disassembled,
reconstructed and displayed with the help of virtual simulation
technology, so that the structure and working principle of the
instrument can be fully recognized by the learners, and the
learners can be guided to complete the assembly and wearing
of the instrument independently. And by adopting the form
of observation, explanation and guidance, it helps learners to
master the key points of knowledge such as the characteristics
of equipment composition, working principle, the method of
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FIGURE 4
Demonstration of the mean shift method.
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FIGURE 5
Content module of experimental teaching project.

use and precautions, so as to strengthen the learner’s mastery
of the basic knowledge and promote the learner to improve the
practical operation ability of the experimental equipment (18).

Sports ability assessment module
In the Athletic Performance Assessment module, the
learning content for learners is the method and process
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of athletic performance assessment and the calculation and
evaluation of athletic performance. The interactive operation
mode of the virtual experiment can link many skills and
difficulties in the exercise ability assessment experiment. And
the combination of theory and operation can effectively improve
learners’ practical operation ability in the exercise ability
assessment. Therefore, this module attaches great importance
to strengthening students’ practical ability and adaptability. By
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combining the teaching methods of theoretical guidance, control
variables and independent operation, students can complete the
content and process of sports ability assessment in an interactive
experimental situation and deepen the knowledge and control of
physiological indicators, exercise intensity, energy metabolism
and evaluation process.

Fitness path design module

In the virtualized fitness path design, after learning the
test method of exercise ability, the learners need to master
the ability to provide scientific and reasonable fitness guidance
strategies for fitness people with fitness goals, including exercise
safety, exercise intensity and the design of fitness environment.
Then the system simulates the implementation of the fitness
path according to the path plan formulated by the learner
to verify the safety and effectiveness of the fitness path plan.
It can be showed for learners the reasons, phenomena and
hazards of excessive exercise intensity and unreasonable fitness
path design in a vivid interface. While cultivating safety and
fitness awareness, it also provides learners with the optimal
direction of program design, thereby cultivating learners’ spirit
of exploration and discovery (19). In addition, the teaching
method of the fitness path design module consists of observation
method, comparison method and independent design method.
Learners can simulate real situations in the system to develop
fitness coaching strategies for fitness enthusiasts. The system
simulates and executes the fitness strategy according to the
factors such as the path difficulty, exercise intensity and rest time
designed by the learner, and intelligently evaluates and scores the
strategy (20, 21). In this way, the learners’ understanding of the
fitness strategy formulation process and precautions and other
knowledge content can be deepened.

Functional module design

Experiment preparation module design

The lack of experimental equipment and instruments is
one of the reasons that troubles the development of traditional
experiments. Therefore, the first thing to realize the system is
to understand and use the experimental instruments. Its main
functions and operation steps are shown in Figure 6.

As shown in Figure 6, in the instrument cognition link of
the experiment in this section, it is necessary to separately
model the sports monitoring equipment and the subjects, so
that they can be displayed in 360° and supplemented with
text descriptions, which is easy for learners to understand
and master. In the tasks of the experiment in this section,
learners need to be familiar with the assembly, debugging and
wearing methods of the telemetry gas metabolizer, as well as the
operation interface and precautions of the heart rate monitor
and pedometer, so as to lay a knowledge foundation for the
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next human exercise ability assessment experiment (22, 23).
In this process, the system first displays the components and
accessories of the equipment, so that learners have an overall
impression of the equipment. Then, the system demonstrates
the assembly process, debugging process and wearing method
of the telemetry gas metabolism meter. With the help of
virtual simulation technology, the process can be quickly
restored to strengthen the learner’s use and precautions for
motion monitoring equipment (24). It makes the learners have
a deep impression and changes the phenomenon of time-
consuming, labor-consuming and consumables in the assembly
of accessories in the traditional experimental process. In this
process, learners need to communicate and interact repeatedly
with virtual situations, so as to break the situation of unilateral
indoctrination teaching and insufficient human resources of
teachers in traditional experimental teaching (25, 26). It enables
learners to repeatedly obtain teaching guidance in interesting
and interactive teaching situations. Therefore, it is easy to master
the application and operation of equipment and instruments
without the constraints of time and space, which greatly
improves the learner’s learning motivation and efficiency.

Design of sports ability evaluation module

The main operating place of the exercise ability evaluation
experiment is carried out in a closed ideal environment with
constant temperature, constant pressure and constant humidity.
Power bicycles or treadmills are usually used as resistance
equipment to provide exercise load, which is very different from
the actual sports and fitness scenarios of the general public.
Therefore, the exercise ability assessment in the experimental
environment can be used as a reference, and it is of limited
help for the actual exercise fitness guidance. And it is difficult to
cultivate the practical ability of learners to use the knowledge of
motor ability assessment after leaving the laboratory. The scene
of the experiment in this section selects the outdoor road surface,
and the exercise forms are the two most common fitness modes:
fitness walking and running. The exercises in the gentle road
section, the steep road section and the mixed road section are
set respectively. The main functions and operation steps of the
experiment in this section are the wearing and debugging of the
equipment, the evaluation of the exercise ability of different road
surfaces, and the observation of the experimental phenomenon
and the recorded data changes, as shown in Figure 7.

As can be seen from Figure7, the first part of the
experiment in this section is to review the knowledge points
learned in the previous section. Learners have learned to wear
monitoring equipment such as telemetry gas metabolometers
in the experiments in the previous section. If the operation
is improper or the system is not installed in this link, the
experiment will fail and the learner will re-enter this link
until the learner successfully completes the debugging and
wearing of the equipment. Then, according to the experimental
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requirements, the subjects are tested on the smooth road surface
and the complex road surface respectively. This process requires
the learner to observe the subject’s heart rate HR, oxygen uptake
VO, MAX, respiratory quotient RQ, respiratory rate RR and
other physiological indicators at all times, and learn to calculate
the energy metabolism according to the subject’s weight, exercise
time, displacement speed and terrain slope. The experiments in
this section also set up scenarios in which abnormal movements
occur, such as high heart rate, sharp drop in oxygen uptake, and
abnormal breathing rate. The system alarms when the virtual
subjects face safety hazards, and guides students to make further
adjustments. Through this vivid virtual situational teaching, it
can strengthen the learners’ ability to take emergency measures
in time to prevent accidental tragedies when dealing with the
safety hazards of fitness practitioners. Then the experimental
operation of this section is completed and the examination of
the experimental content of this section is entered.

Design of fitness path module

The fitness path design experiment expands the teaching
content of the traditional exercise ability assessment experiment,
deepens and strengthens the learner’s ability to use engineering
thinking to solve scientific problems of human movement. Its
main function and operation steps are to analyze the physical
condition of the bodybuilder, evaluate the exercise ability of the
bodybuilder, design the fitness strategy and improve the fitness
strategy, as shown in Figure 8.
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According to the results in Figure 8, it can be seen that the
experimental mode of the fitness path design module integrates
three types of teaching methods: the task observation method,
the free design method and the comparison method. The system
first randomly generates the detailed information of the subject
and the surrounding environmental parameters, and gives the
fitness requirements. After completing the above process, the
system shows the learner the fitness needs and the path design
module of subjects, and asks the learner to formulate the subject’s
fitness path guidance strategy, and the content includes the
distance of the fitness path, the slope of the path, the speed
of the exercise, the time of the exercise and the time of rest
and so on. After the setting is completed, the system starts
to simulate and run the fitness path strategy independently
designed by the learner. At this time, learners need to observe the
physiological data indicators in the exercise monitoring panel.
When the exercise intensity is too high or too low, the learner
should intervene and adjust the exercise intensity of the subjects
in time. If there is no reasonable adjustment, the system will
continue to alarm and prompt the learner to continue to adjust
the intensity of the exercise until the end of the experiment and
finally write an experimental report according to the process and
phenomenon of the experiment. This section of the experiment
is to strengthen and upgrade the further application of the
exercise ability evaluation experiment. Through the organic
linkage of the exercise ability assessment experiment and the
fitness path design experiment, the learners can strengthen the
practical application ability of the exercise ability assessment.
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The combination of the two has changed the previous situation TABLE 3 Virtual assessment scoring rules.
that the condition of the exercise ability assessment experiment . L.
o . . . Exam topic Examination content Ecore
is difficult to control, the experimental process is complicated,
and it is difficult to carry out in a real environment. And it Knowledge point Instrument application knowledge, human 10

provides learners with personalized exploratory experimental
scenarios, so that learners can truly master the method and
process of sports ability assessment, and strengthen learners to
use scientific and quantitative thinking mode to serve sports and
fitness, so as to truly apply what they have learned.

Health comprehensive quality learning
evaluation

The evaluation system of this system uses the Mean Shift
image segmentation algorithm to conduct a survey and research
on a university, and adopts a combination of process evaluation
and quantitative evaluation, which helps learners to review
the experimental process in an objective form and realize
timely interaction, error correction and feedback in the teaching
process. It enables learners to clearly sort out the methods and
process steps of the “Human Movement Ability Assessment and
Fitness Path Design” experiment, so as to achieve the ultimate
goal of “applying what you have learned” in experimental
learning. The evaluation content of this system is mainly about
knowledge key assessment, experimental operation assessment
and innovative design of experimental report scoring methods.
The scoring rules are shown in Table 3.

It can be seen from Table3 that the key knowledge
assessment is based on multiple-choice topics. It is set in the
experiment of understanding and using equipment in the first
section, and is used to assess the learner’s ability to master the
knowledge of experimental instruments and equipment. The
experimental operation assessment is set in the exercise ability
assessment experimental module, and the evaluation content
is carried out from three perspectives, namely the completion
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motion science knowledge, safety knowledge

Experimental Correctness of experimental steps, accuracy 30
operation of data recording

Experimental Instrument debugging normative 60
report

of the experimental steps, the correctness of data recording,
and the specification of instrument debugging. The innovative
design experiment report is set in the last link. The main task
is to assess the rationality and effectiveness of learners’ design
of fitness paths and guidance strategies, which helps learners to
systematically master the exercise ability assessment process and
strengthens their scientific thinking and practical application in
the formulation of fitness guidance strategies.

In order to make the obtained weights more scientific, more
reasonable and more reliable, this paper uses AHP and Delphi
method together. In the form of questionnaires, more than ten
experts and scholars from a university were invited. For the last
revised evaluation model in this paper and the importance level
of each index involved in these models, the structure level is in
descending order from important, relatively important, general,
less important, and unimportant. With 9, 7, 5, 3, and 1 as the
quantitative standard, the results was modified as appropriate
by combining the theoretical results and suggestions of other
scholars, and on the basis of knowing the scores of other experts.
In this investigation and research activity, 13 of the 15 expert
questionnaires were collected effectively, with an effective rate of
86.7%. After systematically and comprehensively sorting out the
contents of the 13 expert questionnaires, the original data of the
evaluation index weight in this paper is based on their average
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TABLE 4 Weight results of comprehensive quality evaluation indicators for students majoring in sports training.

Athletic training students general Ideological and moral Scientific and cultural Physical and mental Practical ability
quality quality health quality innovation quality
Quality evaluation 1.0000 1.0000 0.2000 0.2500
Ideological and moral quality 1.0000 0.2000 0.3333
Scientific and cultural quality - 1.0000 1. 0000
Physical and mental health quality - - - 1.0000
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4
&
o 20% s
= =
=3 51
P~ 15% &
o
2
10%
1 5%
0 0%
interactivity Ease of use Availability motivation
Type
B average value standard deviation === Acceptance ===Evaluation degree
FIGURE 9
Descriptive statistics table of sports virtual simulation experiment.

opinions, and the weight of each index is obtained with the help
of the analytic hierarchy process and the yaahp0.60 software
technology platform. The survey results are shown in Table 4.

It can be seen from Table 4 that the CR of the comprehensive
evaluation layer is 0.0103 < 0.1, and the obtained weights
are valid through the consistency check. From the ranking
results, “physical and mental quality” has the largest weight,
reaching 0.4396. It is the focus and core of the comprehensive
quality evaluation of sports training students, and it is also
the most basic factor affecting the comprehensive quality of
sports training students. The weight of “practical ability and
innovation quality” is 0.3668, which is the evaluation index
second only to “physical and mental quality” in this layer,
and is an important factor for evaluating the comprehensive
quality of sports training students. The weights of “scientific
and cultural quality” and “ideological and moral quality” are
0.008 and 0.0928 respectively, which are of great significance
for evaluating the comprehensive quality of students majoring
in sports training, and are an indispensable part of the entire
index system.
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Resolve of the results of health
comprehensive quality evaluation

The application function and teaching effect of sports virtual
simulation experiment teaching are evaluated by using the Likert
five-point scale, with a positive evaluation of 1-5 points. The
specific results of statistical analysis are shown in Figure 9.

According to the statistical results in Figure 9, the evaluation
of a class of 30 students in a sports training major in a
normal school imitated the evaluation model described above.
The comprehensive quality is calculated by multiplying the
evaluation matrix of the other four qualities with the first-level
weight. For considering that the new evaluation system increases
the content of the relevant matrix, it is required to plan related
software and complete the quality evaluation of all students with
the help of network and computer. According to the evaluation
and analysis, the statistical analysis of the results of an efficient
student quality evaluation is shown in Figure 10.

According to the evaluation results in Figure 10, it is not
difficult to see the share of the indicators in the various quality
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grades of students in a certain college. It can be seen that the
overall quality of these students has reached the level of passing
or failing about 30% of the overall population. It is worth noting
that the scientific and cultural quality, the proportion of good
grades among all students is only 43.34%. It can be seen that
the important training goal of current school research is how to
use reasonable and effective methods and strategies to enhance
students’ scientific and cultural level, and improve students’
comprehensive quality in other aspects at the same time.

At present, research on middle school students and college
students (15-24-year-old youth group) mainly focuses on the
investigation of the current situation of students’ health literacy
level and the analysis of its influencing factors. According to the
health literacy status of first-year junior high school students,
17% of the respondents have health literacy. A survey on the
health literacy level of some college students in Nanjing shows
that only 9.8% of the respondents have health literacy. Therefore,
it is urgent to publicize the comprehensive quality of health.

Conclusions

This paper uses the virtual simulation technology in
artificial intelligence and the Kinect algorithm to conduct
an interventional research and analysis on the mode of
physical education and the comprehensive quality of health.
It systematically sorts out the research progress of virtual
simulation technology in the field of education and sports. The
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theoretical basis and technical feasibility of the sports virtual
simulation experiment teaching project are demonstrated.
Physical education emphasizes the comprehensiveness of
knowledge and the intersection of disciplines, and more and
more needs to be integrated into the characteristics of the new
era. Virtual simulation experiment has become an important
application scenario of physical education teaching. The
survey results show that sports virtual simulation experiment
teaching has urgent and practical needs. Although it is in
its infancy, its acceptance is generally high. The key to its
realization strategy lies in the form of “combining virtual
and real, highlighting the key points,” the method serving
“highlighting sports and optimizing cognition,” and the content
emphasizing “innovation-driven, comprehensive application.”
However, this study still has some shortcomings. Due to the
lack of experience in the design and development of the
sports virtual simulation experiment teaching system, a lot
of time is consumed. In addition, due to the limitations of
many objective conditions, it is difficult to convene too many
volunteers to participate, resulting in the problems of low sample
size and relatively single analysis method in the evaluation of
system application effect, which has a certain impact on the
conclusions of this study. And it still needs to be strengthened
in terms of fineness and reduction. It is hoped that with
the continuous deepening of the follow-up research work and
the feedback optimization of teaching applications, the sports
virtual simulation experiment teaching system involved in this
project can be improved and enhanced in terms of interactive
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performance, teaching scenarios and teaching effects, and finally
make this system become a representative virtual simulation
experiment teaching project.
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