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Abstract. With the vigorous and efficient development of 5G Internet era, virtual
reality technology provides a new channel for the innovation of mental health
education model in colleges and universities. Based on 5G technology, virtual
reality technology is combined with cloud rendering technology, causal brain
network, and EEG analysis method to provide virtual reality learning scenes,
establish VR deep learning models, and solve the problem of delay in online classes
through cloud rendering technology for mental health education in colleges and
universities. This makes college mental health education enter a new era, and the
teaching quality and management level are significantly improved.
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1 Introduction

Students tend to be rational and mature in terms of knowledge, intelligence, and inter-
personal skills, but the pressure of the environment and the lack of personal real-life
experiences make them psychologically vulnerable, and some studies show that poor
psychological quality can cause psychological distress and thus have a negative impact
on academic performance and even affect physical condition. In the design of mental
health education courses for college students, there is no connection between profes-
sional knowledge and students’ real-life situations, which leads to low interest of students
in learning. The application of virtual reality technology to mental health has been avail-
able in foreign countries since 1993, and it has gradually started in China. As “5G + VR”
is widely used in mental health education in colleges and universities, it is conducive
to improving the teaching quality of mental health education and students’ interest in
learning.
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2 Virtual Reality Technology Based on 5G Era

5G, the fifth generation mobile communication technology, is a new generation of broad-
band mobile communication technology with high speed, low latency and large connec-
tion characteristics, and is a network infrastructure to realize the interconnection of
people, machines and things.5G technology can make VR terminals more miniaturized,
lightweight, and wireless through ultra-high-capacity cloud storage and high-speed,
stable data transmission, leaving some data and computing tasks to the cloud.

2.1 Virtual Reality Technology

Virtual Reality (VR) is a new technology developed in the 1990s with computer tech-
nology at its core. VR systems have three basic characteristics, namely immersion, inter-
activity and imagination, emphasizing the dominant role of humans and processing
information according to human needs.VR allows users to immerse themselves in a
computer-generated simulation by building an interface for human interaction environ-
ment and interacting with it to create a sense of immersion [1]. Depending on the degree
of immersion, virtual reality technologies can be divided into four categories: desktop
virtual reality, immersive virtual reality, augmented virtual reality, and distributed virtual
reality [2]. The static 3D digital modeling method is used to complete the goal of con-
structing 3D virtual reality models for running scenes, which can be used to complete
the 3D outline of psychological scenarios as a whole through the arrangement of various
realistic scenes and improve the authenticity of 3D model construction. The data inter-
face is reserved on the model, which can realize the task of information data interaction
between historical database and real-time database, and ensure that the staff can make
effective monitoring of student psychological index parameters and state data, etc. As in
Fig. 1. The use of virtual reality means has been able to achieve psychological scenario
experiments, in this premise through the simulation to obtain a high degree of accuracy
of the scene effect. For example, with certain models checked, it is possible to arrange
the scenes on specific model positions, so as to fully coordinate the mutual position of
scenes and characters.
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Fig. 1. VR scenario of students learning interaction in virtual and real situations
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Fig. 2. Model architecture diagram

2.2 VR Technology Based on Cloud Rendering Technology

The performance of cloud computing on the rendering field is called cloud rendering
technology, which means that the application that performs the rendering task is run on
the cloud server, and the process of splitting one or more rendering tasks into several parts
and putting them into the simultaneous rendering of each rendering node using the high-
performance computing power and graphics rendering capability of the cloud server,
cloud rendering technology can shorten the production cycle and improve the overall
efficiency. On the basis of 5G network, the cloud rendering technology is migrated to
the edge end near the user end, so that the data does not need to be transmitted to the
cloud for processing, but only needs to be calculated and rendered at the edge end and
then transmitted back to the user end, which greatly reduces the network time delay to a
certain extent and effectively solves the problem of video lag and non-fluidity during the
VR experience of mental health teaching in colleges and universities, which is conducive
to improving teaching quality and teaching experience, as shown in Fig. 2 [3].

2.3 VR Technology Based on Learning Analytics

Learning analytics technology is a kind of big data technology, which is a research object
of students and learning environment, and aims to analyze huge amount of educational
data to understand potential problems, optimize learning methods, and predict students’
progress and performance in learning through modeling. The data underlying the student
learning analytics technology model begins with the collection, storage, analysis, and
evaluation of student data (including social software, mobile terminals, PLE, LMS, and
other data) to predict and adjust student learning behaviors. In addition, intelligent data
will be collected, including live scenes, audio-video, teaching interaction behaviors and
process evaluation, as shown in Fig. 3. Learning analytics technology combined with
VR technology is beneficial to improve the accuracy of mental health teaching [4].
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Fig. 3. Student Learning Analytics Technology Model

2.4 VR Technology Combined with Causal Brain Networks

Artificial Intelligence (Al for short), is a new technical science that studies and develops
theories, methods, technologies, and application systems for simulating, extending, and
extending human intelligence. Al can be a good way to compensate for deficiencies in
VR operations, such as tracking objects, creating detailed models of the 3D world, by
understanding the characteristics of these models, and making judgments about them
making judgments. The functional areas of the brain for emotional expression are the
prefrontal and frontal parts, and the visual functional area of the brain is the occipital
area. Since the virtual reality scenes will stimulate emotional changes in the subjects
and also for the visual brain function of the brain, the correspondence table of electrodes
and cortical areas, placed in the cerebral cortex are left and right symmetrical, according
to our above selection finally determined the following six electrodes, as the nodes of
the brain network: Fpl, Fp2, F3, F4, O1, O2 correspond to the prefrontal, frontal and
occipital regions, the results of the final selection of the brain network regions of interest,
as shown in Fig. 4.
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Fig. 4. Neuronal structure diagram



Virtual Reality Technology in the Context of 5G to Improve the Quality 1245

2.5 VR Technology and EEG Analysis Methods

In the scenario of using virtual reality technology, EEG analysis was used to further
observe students’ EEG in depth to analyze the psychological condition of college students
and to examine the effectiveness of VR technology.

1) Establishing Granger Causality.

According to Granger causality, X and Y vary according to time, and the association
between the two is judged by this. Hypothesis 1: There is no Granger causality between
X and Y. Then an autoregressive model is established for X and Y as follows.

P
Xi= Z(i:l) AiX—iy+CZi+&

P
Yt = Z(i:l)BiY(t_i) + C/Zt + 8;

where p is the regression order of the autoregressive model, Ai and Bi are the autore-
gressive coefficients of X and Y variables, respectively, Zt is the exogenous variable,
and et and et are the residuals. Hypothesis 2: There is Granger causality between X and
Y. Then, a joint regression model of X and Y is established as follows.

P P
X, = Z(i:l)AiX(t_i) + Z(i:l) BiYq—1) + CZi + i

P p
Y= Z(z:l)A;X(’*") + Z<i=1> BiY-n+?C'Z + 1y

where p is the regression order of the joint regression model, Ai and Bi are the joint
regression coefficients of the X and Y variables, respectively, and i and ni are the
residuals. In both regression models, when either Ai and Bi is zero, it means that there is
no establishment of Granger causality between X and Y variables, and the VR scenario
can be examined for its application to students’ mental health by this model.

2) Multi-channel Granger Causality.

In real life, the influence on variables may be multifaceted more than two channels,
and the same difficulty of the influence of virtual reality technology on students’ psy-
chology comes from multiple sources, so a multi-channel regression model is needed.
The following equation establishes a Granger causality regression model with n channels

[5].

P i P j
Yit = Z(i:l) A Yig=n+--+ Z(i:q) AL Y- + Ci1Z + &

P i P i
Yt = Z(izl)Aﬁ,l Yig-n +--+ Z(l.:q) A Yoa-1) + CZi + &

Y 1-Yn represent the n-channel data, A11-Ann represent the autoregressive coeffi-
cients, Ail2 represent the Granger causality coefficient of Y2 on Y1, Ailn represent the
Granger causality coefficient of Yn on Y1, and Ainl represent the Granger causality
coefficient of Y1 on Yn. The model is used to determine whether there is a causal rela-
tionship between the variables based on whether the Granger causality coefficients are
zero, and to examine the application of VR scenarios to students’ mental health.
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3 The Application of VR Technology in Mental Health Education
in Colleges and Universities

3.1 VR Integrated with Mental Health Classroom Teaching

Mental health classes for college students are a critical part of mental health education. In
psychology classes, it is now common for teachers to use images, videos and other mate-
rials to depict complex psychological problems or phenomena on the screen and convey
them to students as intuitive and stimulating feelings with the aim of enhancing their
emotional experiences. Flat and dynamic information delivery methods can be good for
attracting students’ attention, but they do not enable students to have a deeper emotional
experience because they receive indirect information.[6] Virtual reality technology can
enable direct emotional experiences as well as virtual processes that realize the activ-
ity of psychological cognitive abilities, deepen the understanding of three-dimensional
structures by constantly manipulating objects and changing the way they are presented,
thus facilitating the perception and understanding of psychological issues. Virtual reality
technology not only visualizes and three-dimensionalizes the process of mental cogni-
tive activity, but also ensures that students actively interact with the cognitive objects,
thus increasing their interest in learning.

3.2 Emotion Recognition with Virtual Reality Stimuli

Through the application of VR technology, students in VR scenarios using EEG tech-
nology obtained information on neuronal activity in different regions of the brain, using
the useful information obtained for pattern recognition and classification, different emo-
tions will activate different brain regions EEG, which is used to determine the emotional
changes of students in VR scenarios to further examine the students’ psychology, the
process is as Fig. 5.

3.3 Granger Causality Calculation

In the VR scenario, after establishing the regression model for the student EEG signals,
the Granger causality was calculated through the Granger causality matrix as follows,
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according to whether the value of each element inside the array is greater than 15, and
if it is greater than 15, the element will be set to 1, otherwise it will be set to 0. After
completing the above processing, the directed causality brain network was constructed,
and the causality analysis was used to examine how multiple factors in the VR sce-
nario affect college students’ psychological and the mechanism of the effect of multiple
factors on college students’ psychological and electroencephalographic production was
investigated through causality analysis, as Fig. 6. [7].

4 Countermeasures

4.1 Build a Professional Teaching Platform for Mental Health Education

Based on the 5G network, the university builds a professional mental health education
teaching network platform, establishes psychological files for each college student, pays
attention to college students’ mental health in a timely manner, classifies college stu-
dents’ mental health problems for assessment, realizes real-time monitoring of college
students’ mental health pairs, and conducts timely will health intervention guidance.
This is important for creating VR virtual reality scenarios that fit the actual students.
Students can use the rich mental health education resources in the online education plat-
form for targeted pre-study and review at any time, so that they can learn the theoretical
knowledge of the books and deepen their understanding through case studies to help
their own mental health assessment and improvement.

4.2 Building a Virtual Reality Psychological Experience

The theory of Museum Learning is that the museum is a second educational system out-
side of the school. Compared with classroom lectures, the museum has richer learning
freedom, more relaxed learning environment and more flexible time arrangement, which
can provide students with a relaxed, free, self-directed and unstructured way of learning.
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By creating realistic scenarios, the virtual reality psychological experience hall effec-
tively addresses the requirements of a learning environment that integrates reality and
reality in schools. It not only enriches the means of psychological counseling, but also
enhances the experience of students and their initiative. In the virtual reality psycholog-
ical experience center, students can be in the virtual environment, visit, experience, and
conduct various psychological behavior training in a real-time interactive way, so that
a large number of students can get an immersive feeling. Virtual reality psychological
experience museums will gradually become a new form of resources in mental health
education [8].

5 Conclusion

With the rapid development of 5G technology and the development of 6G technology,
the application of virtual reality technology in the mental health education of college
students has a lot of room for development, especially when combined with Al and AR
technology, and schools should establish a perfect psychological information technology
management system. Teachers should change their teaching concept from “indoctrina-
tion” to “interactive” teaching, and the curriculum should pay more attention to creating
students’ independent learning environment and effectively extending classroom teach-
ing [9]. Effective use of VR technology for mental health education teaching can guide
students to change from “passive learning” in the classroom to “active learning” after
class [10], deepen their knowledge and understanding, and contribute to physical and
mental health.

Acknowledgment. The fund of this study is supported by the 2019 Key Research Base of Human-
ities and Social Sciences in Universities of Jiangxi Province (Project name: Research on the Con-
struction of the National Comprehensive Reform Pilot Zone of Traditional Chinese Medicine in
Jiangxi Province. Project number: JD19065).

References

1. Zhang Zhi-Shi. Educational applications of virtual reality and augmented reality and prospects
of converging realities [J]. Modern Educational Technolo-gy,2017,27(01):21-27.

2. Xu Zhaogui, Ma Jun, He Zhong, Liu Xiaoyu. Virtual reality [M]. People’s Post and
Telecommunications Publishing House, 201609.247.

3. Zhou P. Research on a new multimodal education model based on 5G edge compu-ting[D].
Beijing Jiaotong University, 2021.

4. Zhao Luoyu. Analysis of big data and its key technologies for educational applica-tions[J].
Information Record Materials,2020,21(02):156-158.

5. Zhou Peng. Research on EEG emotional computing and brain network under virtual reality
scene stimulation[D]. Tianjin University of Technology,2021.

6. Fan Wenxiang, Zhao Ruibin. New advances in digital learning environments: the rise and
application of mixed reality learning environments[J]. Electrochemical Edu-cation Research,
2019,40(10):40-46+60.



Virtual Reality Technology in the Context of 5G to Improve the Quality 1249

7. Zhang Boquan, Qiao Dongdong et al. VR sandbox and physical sandbox for initial psycho-
logical assessment of college freshmen in a controlled study of them-selves[J]. Journal of
Psychiatry, 2018,31(05):359-362.

8. Zhang Mengmeng. The influence of personality theory on the personality develop-ment of
college students[J]. Modern Communication,2018(09):154-155.

9. Luo Yutong, Chen Zibo, Tang Xing. Innovation of mental health education for col-
lege students in the era of virtual reality technology[J]. Education Modernization, 2019,
6(43):113-114.

10. Gong Suli, Zhang Zupin, Cen Junjing, Xu Lifen, Zhang Xiaofeng. Online and of-fline
organic combination of “college students’ mental health education” course teaching reform
[J]. Journal of Zhejiang University of Technology (Social Science Edition), 2019, 42(04):
430-435

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Virtual Reality Technology in the Context of 5G to Improve the Quality of Mental Health Education in Universities
	1 Introduction
	2 Virtual Reality Technology Based on 5G Era
	2.1 Virtual Reality Technology
	2.2 VR Technology Based on Cloud Rendering Technology
	2.3 VR Technology Based on Learning Analytics
	2.4 VR Technology Combined with Causal Brain Networks
	2.5 VR Technology and EEG Analysis Methods

	3 The Application of VR Technology in Mental Health Education in Colleges and Universities
	3.1 VR Integrated with Mental Health Classroom Teaching
	3.2 Emotion Recognition with Virtual Reality Stimuli
	3.3 Granger Causality Calculation

	4 Countermeasures
	4.1 Build a Professional Teaching Platform for Mental Health Education
	4.2 Building a Virtual Reality Psychological Experience

	5 Conclusion
	References




