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Systemic Review Article

ABSTRACT

Autism, is a neurodevelopmental disorder characterized by communication, communication
disorder, narrow interest and stereotyped behavior. Existing studies have shown that VR (Virtual
Reality) technology may have some unique advantages in interfering with children with autism. VR
technology refers to the construction of an artificial, realistic, and multi-sensory virtual world
through computers and other devices. In the aspect of auxiliary diagnosis, VR technology provides
a unified observation standard through the manual foot movement and eye movement data of
children in the virtual environment. At the same time, it can reflect the clinical characteristics of
children according to the performance and response of children to complete tasks in virtual
environment, and VR technology will be presented to children in the same environment as usual,
which can better reflect the performance of children and adolescents in the real-life environment.
In this paper, the application of VR technology in auxiliary diagnosis and rehabilitation training of
children with autism is briefly reviewed to provide new ideas for clinical rehabilitation treatment of
children with autism.
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1. INTRODUCTION

Autism, also known as autism and autism
spectrum disorder (ASD), is a
neurodevelopmental disorder characterized by
communication and communication disorders,
narrow interests and stereotypical behavior. So
far, experts around the world have not found the
cause of ASD, so there are no targeted drugs.
However, it was found that children with early
diagnosis and rehabilitation treatment can
significantly improve their symptoms. At present,
the clinical diagnosis of children with autism
depends on the experience of doctors and the
observation of children's specific symptoms in
outpatient department. A diagnosis is also difficult
to grasp the condition of children. Excessive
treatment and treatment delay often occur. The
rehabilitation treatment of autism is still in the
stage of exploration and development. VR
technology and the existing rehabilitation
intervention methods are combined to explore
the rehabilitation treatment of children with
autism.

2. APPLICATION OF VR IN AUXILIARY
DIAGNOSIS OF AUTISTIC CHILDREN

2.1 ASD Evaluation

Classroom is used to observe and evaluate the
response of ASD children in the classroom. The
use of virtual roles is of great value in the
experimental paradigm of social cognition,
especially to the emergence and cognition of
non-verbal acts. For example, some scholars use
the virtual role of VR in the study of functional
magnetic resonance (fMRI). The subjects can
complete the social interaction in VR when they
perform functional magnetic resonance scanning,
in order to explore the brain imaging features
related to the symptoms of social damage of the
subjects. [1,2]

3. APPLICATION OF VR TECHNIQUE IN
REHABILITATION TRAINING OF
CHILDREN WITH AUTISM

3.1 Social Communication Rehabilitation
Training

At present, the foreign researchers have
established a virtual reality system, which can
ascend the social intercourse ability of children
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with autism. That system is composed of
simulated virtual characters to tell situational
stories, as well as produced realistic virtual
scenarios related to the story. The aim is to bring
autistic children into virtual social situations,
finally, testing whether autistic children acquire
the corresponding social communication ability
by asking them to answer social questions. The
stories selected were closely related to the life
situations of children with autism., such as
favorite sports. The questions were divided into
three levels of difficulty: low, medium and high.
Finally, it was found that 75% of the children with
autism participating in the experiment could
successfully answer the social questions set by
the system. For example, the first thing they
could do when talking with new friends was to
"introduce themselves", indicating that VR
technology can improve the social interaction
ability of children with autism. [3,4,1,2,5]

3.2 Cognitive  Rehabilitation  Training
(Such as Facial Expression
Understanding)

"Happiness and sorrow” are the basic

expressions and emotional expressions of
people. Many people like to read other people's
inner feelings and all expressed thoughts through
facial expressions. However, it is extremely
difficult for children with autism to understand
facial expressions. They cannot accurately read
facial expressions, recognize facial expressions,
and understand the emotional expressions
behind each person's facial expressions. VR
technology simulates the internal structure of the
virtual world, enabling children with autism to
experience various stimuli in the virtual world

with a very natural mood, understand the
different meanings expressed by various
expressions, and improve their ability to

understand expressions in the real environment
[4,6,7,5].

3.3 Rehabilitation Training of Life Skills
(Such As Ride)

VR technology is used to simulate the real
driving environment, gradually guide children
with autism to interact with the virtual
environment, acquiring the driving rules and key
skills, and providing generalized (virtual) scenes
to improve the generalization ability of children
with autism. Results of a single study of three
children with autism showed that their test results



increased by an average of 44.7%, effectively
improving their ability to ride a car. [8] In a
collaboration between the School of Computer
Science and Computer Engineering at North
Carolina State University and the University of
North Carolina at Chapel Hill, two children with
autism were trained to cross the road. The
results showed that children with autism could
recognize everyday objects in a Vvirtual
environment and gradually acquire and complete
skills training tasks for crossing the road.
[9] In another study, researchers used VIRTUAL
reality technology to test two children with autism
to see if they could line up and sit in the right
seats in a virtual environment, in a or on a bus.
Three months after the end of the
experiment, the two children with autism were
asked whether they could properly transfer
what they had learned from the virtual situation to
their real life. The results showed the virtual
reality learning helped. Chari TOS et al. (2006)
used VR technology to simulate the scene in
which children with autism. were sent home, and
asked the facilitator to record the responses of
the subjects. Studies have shown that virtual
reality is helpful for the subjects to transfer the
daily life skills learned in the virtual situation to
real life.[13,14,15]

3.4 Rehabilitation
Autism Defects
Recognition)

Core
Face

for
as

Training
(Such

Another study supports this
that children with autism
recognition rates for virtual people and
lower recognition rates for real people's
faces. This further inspires us to use VR
technology to carry out rehabilitation
training for children with autism, because
compared with normal people, they are
easier to wunderstand and accept virtual
characters [4,7,10,8].

idea showing
have higher

3.5 Other
Training

Functional Rehabilitation

Other related functional aspects, in this section,
are mainly used to teach exercise to children with
autism. So Finkelstein and others invented the
Astrojumper mini-game, in which users were
forced to avoid characters appearing so that they
could exercise. Herrera and others have created
a series of educational games in which children
can exercise. [11,12]
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4. CONCLUSION

From a broad point of view, virtual reality
technology refers to a realistic and multi-sensory
virtual world by simulating the three-dimensional
world. In short, in virtual reality, the three-
dimensional environment simulated by computer
can be either the simulation of the real
environment or the three-dimensional
environment of the virtual imagination. It comes
from not only the physical space of reality, but
also the reaction of an inner space. The essence
of virtual reality is to "reflect the achievements in
the human mind to a place with sensory space
through some technical means." It is the product
of expansion from the perspective of time and
space on the basis of the real world. The virtual
reality of broad angle is not only as a human-
computer interface, it is more important to
simulate the internal structure of the virtual world,
using the technical means of human-computer
interaction to reflect the environment that exists
in the real world. The operator can feel the
stimulation of the perceptual organs in the virtual
world through an extremely natural way, and can
feel the stimulation of the perceptual organs in
the virtual world, and can also exist in the virtual
world. To help children with autistic improve their
living conditions, we cannot do without the help
of new science and technology. Existing studies
have shown that virtual reality technology might
have some unique advantages in interacting with
them [5,9]. Supported by Department of science
and technology of  Shaanxi Province
(International Cooperation) in 2020 (Project
No0.S52020-YF-GHMS-0071).
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