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With the continuous development of society and the rapid development of science and technology, virtual reality technology is
also developing rapidly. It has been widely used in all walks of life and is playing an irreplaceable role. Modern education has also
begun to integrate with science. Sports are also constantly deepening the application of information technology. In order to make
students have a new understanding of college physical education and sports training and improve the technical level and training
quality of college sports athletes, this paper studies the application of virtual reality technology in physical education and sports
training. In this paper, the semisupervised framework is used to implement motion input and interactive virtual scene algorithms.
First, based on Q statistics, virtual simulation and differential selection algorithms are used to select athletic students with strong
autonomous learning ability and then use the classifier’s neighbor confidence. The formula selects the student with the highest
learning level and marks it. Experimental results show that this method can effectively assist physical education activities and
improve students’ learning efficiency. Students’ efficiency in sports has increased by 30%. At the same time, 2/3 of people believe
that their interest in sports training has increased 80% and another 90% of college coaches believe that the use of virtual reality
technology in physical education is very necessary, which can improve the technical level and training quality of college sports
athletes and contribute to the reserve of Chinese competitive sports talents.

1. Introduction

Virtual reality technology can improve the basic conditions
of physical education teaching, so that sports information
can be effectively exchanged, and fully meet the actual needs
of students’ autonomous learning of sports knowledge. It is
beneficial to improve the level of students’ motor skills;
interesting ways can also stimulate students’ interest in
learning and improve the efficiency of students’ training. By
satisfying the students” enthusiasm for physical education,
the technical level of physical exercise, and the adequacy of
physical education, it is of great value for realizing personal
physical exercise. The combination of virtual reality tech-
nology in traditional physical education not only improves
the effectiveness of physical education but also breaks the

time and space limitations of physical education and sports
training and encourages students to more deeply understand
the problems encountered in education and training. Virtual
reality technology can improve students” physical learning
ability and promote students’ independent thinking ability
and the application value of high-quality physical exercise.
Teachers can also effectively guide students’ understanding
of virtual reality technology and strengthen the relationship
between teachers and students. Through interaction,
teachers can better grasp the status of students’ sports
training and guide the smooth development of classroom
teaching.

In the era of rapid development of information tech-
nology and continuous improvement of university network
construction, the combination of virtual reality technology
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and physical education training has become an important
means of physical training. While using virtual reality
technology, students can also enjoy professional teaching to
obtain a large amount of educational knowledge and sports
training skills knowledge and information. They can also
learn about sports competitions, sports health, psychological
and physiological information, traditional physical educa-
tion, and sports. The training method can no longer be
satisfied with the physical education in colleges and uni-
versities today.

Ding proposed that physical education in colleges and
universities is an important part of the higher education
system and the national health plan. Promoting the scientific
and modern construction of the college physical education
system is conducive to improving the scientific nature and
effectiveness of higher education. Aiming at the problems of
single teaching method and insufficient remote teaching
ability in the current college physical education process,
based on virtual reality technology, a virtual reality system
for college physical education based on the Internet is
designed and proposed: Internet of things, cloud platform,
and mobile client. The system collects relevant data from the
Internet of things, interacts with virtual reality scenes in real
time, renders the scenes through the cloud, and experiences
virtual reality through mobile terminals. The system has
good application and promotion effects and provides a
scientific reference for deepening the reform of college
physical education, but it does not take into account the
problems of cost and actual implementation [1]. Baiyu Zhou
indicated that with the development of information tech-
nology, multimedia teaching has become the main trend of
university teaching. At the same time, cloud computing can
dynamically allocate computing resources based on the
number of users and the complexity of applications. This
article analyzes the application of cloud computing-based
multimedia network teaching platform in college physical
education. Through the questionnaire survey, the utilization
rate of multimedia teaching in physical education is 75.6%.
Multimedia technology has a positive impact on physical
education, especially in terms of teaching philosophy
(47.56%), teaching environment (39.02%), and teaching
content (50%) and innovative methods (63.41%). Therefore,
the innovation of college physical education models is the
general trend, but the experiment did not point out the
feasibility of the plan [2]. According to Ahmadi et al., sports
analysis technology has been widely used to monitor po-
tential injuries and improve athlete performance. However,
most of these techniques are expensive, can only be used in a
laboratory environment, and can only check a few trials of
each movement. They proposed a new type of dynamic
motion analysis framework that uses wearable inertial
sensors to accurately assess all activities of athletes in a real
training environment. They first proposed a system that uses
discrete wavelet transform (DWT) together with a random
forest classifier to automatically classify various training
activities. The system has too high environmental require-
ments and it is almost impossible to gain popularity [3].
Their research results provide theoretical and experimental
reference for this study.
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The innovation of this paper is to realize the appli-
cation of virtual reality technology in physical education
and sports training by constructing a VR sports teaching
model with a semisupervised framework and, at the same
time, determine the implementation method through the
QSCSA algorithm. Based on virtual reality technology
and KINECT, a set of teaching and training system is
studied. Therefore, the combination of college physical
education and sports training with virtual reality tech-
nology can make students have a new understanding of
college physical education and sports training and regard
sports as an interesting activity and enhance the fun of
training, save training venues, and improve training ef-
ficiency, which indirectly illustrates the necessity of
virtual reality technology in physical education and
sports training [4].

2. Research Methods for the Application of
Virtual Reality Technology

Virtual reality technology (VR) has become a new term for
advanced man-machine interface technology in the
computer industry. It is dedicated to establishing network
interaction, immersion, and imagination. At present, it
has achieved success, enabling users to obtain a truly
immersive high-end experience. It uses a variety of high-
quality technologies, such as computer network tech-
nology, artificial intelligence, multisensor technology, and
computer graphics. Virtual education in sports is con-
sidered to be a revolutionary development of educational
technology. It creates a completely different learning
environment, changes traditional teaching methods, and
promotes interest in new ways of learning knowledge and
skills. Interaction provides students with a transformation
of learning. Most of the scenes of virtual sports equipment
created by virtual information technology are virtual, and
the training content can be constantly updated according
to the needs of new equipment at any time, so that ed-
ucation can keep pace with the times [5]. At the same time,
virtual reality technology has a strong interactivity; stu-
dents can play freely in the virtual environment, whole-
heartedly. It can improve students’ skills in a very safe
environment. In the virtual learning system, students can
practice repeatedly until they learn.

In this article, in order to express the real performance
of sports, virtual reality technology based on semi-
supervised training for athlete identification and pre-
vention is introduced, and the application method is first
determined by the QSCSA algorithm. Virtual reality
technology can be used to find unmarked sports athletes,
and then the classifier member committee calculates the
trust of the nearest neighbors, so that unmarked sports
trainees with high confidence can be included in the
marked sports training [6]. This can effectively improve
the generalization of the entire model. In the end, the
virtual reality technology obtained after a series of
screening and extrapolation is merged to make decision
output.
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2.1. VR Sports Teaching Modeling Method Using
Semisupervised Framework

2.1.1. Selection Algorithm Based on Statistic Q. The differ-
ence in virtual reality technology is defined as the error
tendency of athletes’ data to be distinguished by different
classifiers. For example, f; and f; respectively represent two
different virtual reality technologies. This article uses Q
statistics to measure the difference between virtual reality
technologies. The process is expressed as follows:

Q (fpf]) _ NllNOO B NOINIO

S R I (1)
NNy + No; Ny

In the formula, Ny; refers to the number of physical
education students who can be correctly graded by f; and f;,
Ny, refers to the number of correctly graded f; but the
number of unqualified f;, Ny, refers to the correct grade of f;
and incorrect FJ, and Ny, means f; and f;. The QSCSA al-
gorithm strikes a balance between the number of people
whose sorting is incorrect [7].

2.2. VRT Method. The nearest neighbor confidence formula
for participating in the virtual reality technology of sports
athletes is evaluated, and the BLy; member classifier set is
expressed as

H,, ={BL,,BL,,...,BL, , | BL,, € H}. ()

In the formula, Hy; represents a classifier other than
BLy. If it is necessary to classify nonsporting athletes, the
following basic assumptions must be met:

(1) The data comes from different universities;

(2) If the physical education students come from the
same university, they are likely to be the same
according to the category [8]. They can not achieve
the results of our research; based on the above two
assumptions, we can roughly know the confidence
level of unmarked athletes.

Assuming there are two physical education students Xy
and Xy, the measure of cosine similarity can be expressed by
the following formula:

.XM N XM
[l

The Hy; classifier can highlight a part of the unlabeled
athletes added to the Ly, training set of the BLy; member
classifier [9]. At this time, for a certain type of confidence
level, the following formula can be used to express the
consistency of x} and its neighbors marked as k, Conf (x}),
as follows:

S(Xu Xy) = (3)

Conf (x Z

q=1
q+m

M-1 k
j

(4)

Among them,

S(xt, x]) X consistency(BLq (x?),y%).
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It can vote according to the member classifier set Hy; to
get x¥ mark:

consistency(BLq (x), yxlv) = {
J

}u = arg maXHm(xu)ISCSC' (6)

3. VR Physical Education Training
Simulation Experiment

On the basis of virtual reality technology and KINECT, a
teaching and training system is being developed. The system
uses virtual reality technology and 3D SMAX tools for the
virtual model of the training field and uses CryEngine engine
technology to convert the training field. Identify these actions
and changes in the user's position through the virtual envi-
ronment, and then transmit the results observed in the ex-
periment to the VR glasses through the Bluetooth module, so
that the virtual environment in the VR glasses can change the
image and sound accordingly, so that user needs can be
achieved. [10]. The motion recognition subsystem of the system
is developed on the basis of KINECT. In the process of motion
recognition, the influence caused by the user’s height and body
factors should be reduced, so the human bone tissue and lig-
ament data are used through the motion recognition subsystem.
The general idea of motion recognition algorithm is as follows:
firstly, the position change between joints is described by bone
function. According to the time series, the limited state and
standard flow data of the whole motion joint position are
collected and used as the reference standard. Finally, according
to the DTW standard, combined with the real-time data col-
lection and reporting standards, the movement is evaluated. The
influence of individual differences on action recognition can be
avoided. The specific steps are as follows:

Data collection: use the KINECT V2 bone tissue de-
tection function to obtain the joint position data of the test
athletes. Usually, the public part data is a real-time data
stream, which is composed of three parts: bone tissue data
stream, depth data stream, and color image stream [11],
where the bone tissue data stream is used to determine
human movement, and the in-depth data stream is used to
change the user’s position accordingly; the color image
stream is used to build a virtual environment.

Bone tissue data stream processing: the newly acquired
bone tissue data stream cannot be directly used to identify
actions and must be deleted from the movement; after the
movement is processed, the next step is to standardize the
data. Finally, the joint angle feature uses the interface
method to extract data from the bone tissue data stream.

Recognition of training actions: according to the stan-
dard actions of various sports courses, the common angle
characteristics of each action are deleted, the limited action
modes are opened, and the DTW standard matching al-
gorithm is used to compare the action data collected by users
in real education.



3.1. Filtering Experiment of Joint Position Data. The bone
tissue tracking mode of the Ultra High Dynamics V2 tool can
be used to receive the joint position of the test subject in the
experiment. These joint position data will be used as initial data.
After obtaining the preliminary test data and reducing the
noise, the data should be processed to filter unnecessary noise
and improve the accuracy of data recognition [12]. The
common position noise filter passed by the tracking function is
based on the time series data and the bone tissue data of 30 data
frames between each frame of data collection, with a time
interval of 30 mm. At this time, the bone data will jump and
mutate because of the different speed of action, resulting in
noise and continuous peak. Therefore, it is necessary to
standardize the data collected by the filter.

3.2. Motion Recognition Experiment. When evaluating the
similarity between joint motion characteristics and reference
patterns, we generally use DTW. If the similarity of each
action is higher than the predetermined standard value, it
indicates that the action taken by the tester conforms to the
standard. The identification process is as follows:

Selection of motion actions: link to the corresponding
conditions according to the technical actions previously
selected by the tester. At the same time, the motion col-
lection database has been initialized [13].

Matching feature attributes: firstly, the movement of the
athlete tester is decomposed, and the bone spatial angle
features are subtracted from the time series to form a matrix.
Then, DTW algorithm is used to compare the detected data
with the reference standard. If they are similar, we can judge
whether the decomposition satisfies the condition.

Appropriate fine movement: match and detect the bone
tissue and joint characteristics of all time nodes of the
technical movement, and after completing all the tests, judge
the integrity of the overall movement based on all the test
results.

Motion finite state machine matching: match and detect
bone and joint features at all time nodes of technical motion.
When all the tests are completed, the integrity of the entire
operation of the tester will be judged based on all the test
results [14].

3.3. Implementing Survey Experiments. After the success of
the experiment, 30 volunteers were selected to experience
virtual reality technology in sports training, and a feedback
survey was conducted on their feelings and views of virtual
reality technology in sports training by using questionnaire
survey.

4. Application Analysis of Virtual Reality
Technology in Sports Training

4.1. Feedback and Analysis of College Volunteers on Virtual
Reality

4.1.1. The Influence of Virtual Reality on the Interest of College
Sports Training. 15 volunteers thought that virtual reality
technology made them very interested in sports training; 5
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volunteers thought they were interested; 7 volunteers said
they were not clear and could not determine whether it was
helpful or not; 2 volunteers thought that virtual reality
technology is not good for their own training; another
volunteer thinks that virtual reality is very bad for their
interest in learning [15]. On the whole, most college vol-
unteers believe that the use of virtual reality technology in
physical education training is beneficial to their interest in
learning, as shown in Figure 1.

4.1.2. The Impact of Virtual Reality Technology on Sports
Training Effects and Self-Confidence. 15 students think that
virtual reality technology is very effective to improve the
effect of sports training, 9 students think it is effective, 2
students are uncertain, 3 students think it is invalid, and only
1 student thinks that virtual reality technology is very un-
favorable to improve the effect of sports training. Volunteers
who think that it is beneficial say that virtual reality is a very
interesting training experience, and training in a virtual
environment is a very exciting process, which greatly im-
proves training efficiency [16]. Students who think that they
are disadvantaged said that there is a big gap between the
practice in the virtual environment and the real training, and
the training in the virtual environment cannot help them
improve in actual shots; the students who think that it is very
disadvantageous think that wearing VR glasses made them
lose. The sense of direction and security becomes intimi-
dating and unable to train normally. The above shows that
although there are still various problems, the improvement
in training effect brought by virtual reality is significant.
There are 18 volunteers who think that virtual reality is very
beneficial to their sports self-confidence; 3 students think it
is good; 5 students are not sure; 1 student said that virtual
reality is not conducive to their self-confidence in sports; the
other 2 students said that virtual reality has no effect on their
self-confidence in sports. The trainees said it was very un-
tavorable to them, as shown in Figure 2. Most of the students
who think it is beneficial said that in the virtual environment,
they can play freely and do not care about others’ eyes. Even
if they make a mistake, they will not be ridiculed. On the
contrary, the students who think that virtual reality is not
good for their self-confidence in sports said they feel that
putting on the VR eyepieces may seem strange, and they are
even more worried that the eyepieces falling during exercise
will be laughed at by other students. However, judging from
the overall statistics, virtual reality technology has a positive
effect on students’ confidence in sports [17].

4.2. Analysis of the Necessity of Implementation

4.2.1. Avoiding Accidents in Sports Training. For many highly
antagonistic sports, such as tackwondo and boxing, it is often
impossible to avoid injury accidents when training in reality.
This also makes many colleges and universities abandon the
curriculum of these programs. If students can use computer
virtual technology to practice these dangerous sports items in
the physical education class, they can avoid excessive injuries
during training. In this nonreal simulation environment,
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Figure 1: The impact of virtual reality technology on sports
training interest.
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confidence and effectiveness of sports training.

students can let go of their hands and feet to train the ap-
plication of virtual reality technology in various fields of sports,
without worrying about possible accidents on their hands or
other. Not only that the computer virtual environment can
evaluate the students’ movements it can also correct the stu-
dents’ deficiencies in the training process in time and improve
the quality and efficiency of training [18].

4.2.2. Avoiding Sports Injuries Caused by Difficult Actions.
In recent years, sports technology has continued to develop,
and the technical difficulty in various antagonistic sports
projects has become increasingly difficult. This means that

many academics will be injured due to the difficulty of training
these projects, and facts have proved this is true in real sports
training. The use of computer virtual technology can cir-
cumvent this very well. The use of virtual reality technology for
virtual action experiments can completely avoid the sports
injuries caused by difficult and complex technical actions to
students [19]. Participants can safely do various difficult
movements in the virtual experimental environment.

4.2.3. Changing the Defects of Insufficient Material
Conditions. In actual physical training and teaching, due to
material conditions that cannot fully meet the needs of
sports training, schools have to purchase equipment to build
training grounds when funds permit. Since then, many
sports trainings have to be cancelled due to funding
problems. The use of computer virtualization technology can
change this situation well. Students can perform sports
training through computers and get rich sensory enjoyment,
without is actually setting up a huge training venue.

4.3. Application Analysis of Virtual Reality Technology.
The virtual reality system is mainly constructed by two parts:
a human-machine interface device and a virtual reality
engine. As the carrier of the virtual assembly process, it
provides a large number of function libraries, so that users
can easily construct virtual scenes and process various scenes
[20]. This chapter briefly introduces the composition of the
virtual reality system and the working principle and scene
structure of the typical virtual reality development software
WTK.

4.3.1. 'The Composition of the Virtual Reality System.
Generally speaking, a complete virtual reality system mainly
consists of the following parts: (1) virtual reality environment
platform, mainly WTK, MultiGen, and other virtual reality
development platforms; (2) virtual environment generation
equipment, mainly some high-performance computing virtual
machines, mainly computer equipment; (3) perception devices,
mainly virtual peripherals such as data gloves, helmet displays,
three-dimensional mice, and joysticks; (4) pose tracking de-
vices, such as tracking locators. The typical composition of the
virtual reality system is shown in Figure 3. Among them, the
three-dimensional reconstruction technology is a direct tech-
nical means to obtain the participant’s motion posture and
construct the landscape in the pseudoenvironment [21]. Image-
based 3D reconstruction technology passively captures scene
information (including participants themselves) within the
field of view by arranging a camera with a certain topology
structure. Then, by analyzing the passive cues such as
brightness, shadow, focal length, texture, and parallax in the
image, three-dimensional reconstruction is carried out, which
has less restrictions on the scale and position of the modeled
scene.

4.3.2. Virtual Reality Development Software WTK. WTK s a
cross-platform 3D image development toolkit, which is
mainly used for the development of virtual reality
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simulation applications. The WTK function library con-
tains a large number of C language function libraries, and
users can programmatically call the functions in the li-
brary to construct virtual scenes. In terms of scene
construction, WTK uses a hierarchical scene structure
(called scene graph) to organize. WTK scene is composed
of geometric model, light source model, pose model, and
smoke model [22]. Some geometric models and light
source models are created outside WTK, and some are
created dynamically within WTK. The pose is used to
describe the position and posture of the geometric model
and the light source model. The smoke model is mainly
used to model the effects of smoke, fog, etc. in the real
environment. Using virtual reality technology to build a
physical education and sports training system can use
virtual reality development software WTK to more
quickly apply virtual reality technology to college physical
education, so that college physical education can develop
rapidly, and students can experience the latest teaching
mode, increase interest in sports training, and increase the
efficiency of sports training.

4.4. Analysis of the Basic Situation of the Application

4.4.1. Cognition of Virtual Reality Training System by College
Sports Teams. Due to the relatively large degree of diffi-
culty of computer virtual reality technology in sports
training, many aspects of virtual reality software have not
been developed in the more complex sports virtual
training [23]. Only a small number of sports research
institutes have established virtual reality environments for
sports training, and most sports academies’ computer
virtual reality is still at the theoretical stage. At present,
except for the national trampoline team, national diving
team, and national gymnastics team, computer virtual
reality technology is used in daily training; most sports
teams have not used it. This also leads to computer virtual

Human body

of a virtual reality system.

reality technology not being well applied to actual sports
training. Through the investigation of the actual situation
of coaches and athletes, the results of the questionnaire of
computer virtual reality technology cognition are ob-
tained. Most people know about the application of virtual
reality technology in sports training, as shown in Table 1.

4.5. Application Analysis of VR Sports Teaching Based on
Semisupervised Framework. The semisupervised frame-
work of VR physical education is mainly based on the
research of virtual reality technology and proposes an
innovative method of physical education. The realization
of this method is based on the semisupervised training
framework. In the method proposed in this paper, the
choice of virtual reality technology is achieved through
the selection method based on Q statistics. When the
feature and feature combination are different, the semi-
supervised training method proposed in the article and
the supervised training method are compared and ana-
lyzed. The above results can be concluded that the pro-
posed method performs well under the three standards, as
listed in Table 2. Under different feature datasets, the
accuracy of virtual reality technology is affected by un-
marked sports students and marked sports students, as
shown in Figure 4. It can be concluded from Figure 4 that
in the process of physical education teaching, coaches are
required to determine the best state of students’ physical
performance and the reasons for not achieving the best
results, which is very important [24].

In the process of physical education, virtual reality
technology can be used to find unmarked physical education
students. Then, the effective evaluation of the sports level of
sports students can be achieved through the setting of the
neighbor confidence. The research results show that the
integration of virtual reality technology into college physical
education is one of the ways to reform and innovate college
physical education.
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5. Conclusions

Media technology is developing rapidly. Virtual reality
technology is its main development trend. It is also an in-
novation and important development. People pursue reality
and humanized media technology and desire speed, con-
venience, and intuitive information exchange, which violates
the reality. The constraints of physical, physiological, and
social conditions still have to overcome the constraints of
time and space, and significant progress has been made in
the field of two-dimensional virtualization. As a medium,
virtual reality technology has various advantages of multi-
media communication, overcomes the material limitations
of traditional media, and provides people with an unprec-
edented immersive and amazing experience.

Nowadays, colleges and universities have begun to es-
tablish a university network in order to accelerate the de-
velopment of education, but for more teachers, this is a
severe challenge, for the continuous development of in-
formation technology, the arrival of the computer age, and
the rapid development of sports modernization.

Information-based classrooms will gradually enter major
universities. Through the above analysis, it can be seen that
virtual reality technology will be further developed in the
field of sports. The management of sports activities in the
field of office automation through information technology
will be used to establish a simulation laboratory to drive
sports to a higher development direction [25]. Virtual reality
technology can be used in sports skills, guidance, and
management. The most effective way is to use multimedia
technology for sports activities, which can improve the ef-
fectiveness of physical exercise.

Virtual reality technology is a bright jewel in the de-
velopment of media technology. It has unique advantages in
many fields. It hides huge research value and commercial
market. It is in the new field of communication that virtual
reality technology will bring to us. We must understand its
development law, correctly guide its development direction,
serve mankind, benefit society, and make people’s spiritual
world more complete. Finally, combining the fictional vir-
tual world with the real world can realize the real value of
virtual reality technology and make human society progress.
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