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Abstract

According to a survey published in an authoritative journal in January 2020, the
globalincidence rate of mental illness is 8.3% for men and 10.6% for women, which indicates
thatmental illness has become a globally recognized obstacle. Therefore, specific
psychotherapy including mental illness will become an important research topic. It is very
effective forpatients with special mental diseases, such as mental illness, to reduce their
mental reaction byexposure therapy; the system uses the virtual reality system of medical
images processed by learningalgorithm to reproduce the effect of virtual reality exposure
method of the high scene of transparent ladder. Compared with the old invasive exposure
scene, the results show that theimprovement of both conditions has obvious effect, and the
effect of human treatment underthe two conditions is not good. There are obvious differences,
which show that virtual reality model will gradually replace the on-the-spot feeling. Finally,
with more and more researchers have put forward a variety of other virtual reality image
processing models, the research of image processing has gradually become more and more
interested.
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1. Introduction

Exposure psychotherapy is a kind of psychotherapy technology aiming at reducing or

improving the symptoms or bad behaviors of patients [1]. Its development has a history of
more than one hundred years. It has the characteristics of strong pertinence, easy operation,
short course of treatment and quick effect. As there are many schools of thought, their kinds
and names also present a situation of contention. Recently, in the treatment report of virtual
reality computer image exposure, 200 participants with acrophobia were studied, including 34
in virtual reality condition group and 32 in immersive condition group. In immersive condition,
the test was carried out from the height of open overpass or tower to the ground[2]. On the
other hand, under the condition of virtual reality, immersive virtual reality computer
three-dimensional image reproduction is carried out on site, the test content is the
measurement of disease degree and the actual movement monitoring of overpass. After the test,
the comparison results show that under both experimental results, the symptom improvement
has obvious effect, and there is no obvious difference between the two treatment conditions.
Under this condition, after six months of cycle maintenance treatment, the treatment effect of
the disease, VR condition and immersion condition are the same.

At present, the research of VR image processing, from medical imaging technology to
medical image processing, from big data analysis to artificial intelligence, more and more new
technologies are applied to the medical field, which also improves the safety and effective
treatment of patients in the process of medical treatment[3]- [6].

With the deepening dependence of human beings on deep learning technology, the big data
computing technology of VR image algorithm [7] - [10]. Model has a far-reaching impact on
the development and application of deep learning. In this paper, visual analysis technology is
used to show the working process of the model. It is a better way for researchers to understand
the working mechanism of deep learning design, and to develop an effective VR processing
system using this model.

On the other hand, for the system that used virtual reality image before, the hardware level
also tends to be mature, and the related originals have been fixed [11] - [14]. It is quite difficult
for developers to make their own originals. If they purchase images for tens of seconds,
hundreds of thousands of Yuan will be incurred. Therefore, it is very difficult to prepare all
kinds of on-site hardware very expensive. However, for the new system, the computer image
application software package of virtual reality system is free of charge, with few equipment
and low specific requirements for patients.

In this way, in the process of the continuous development of virtual reality image theory and
application, virtual reality technology has been widely concerned in medical treatment.

2. Related Work

2.1 About the effective range of the virtual reality visual range

Construction and visualization of medical knowledge maps under deep learning, and the
vision of virtual reality, not only the projected image prompts, but more importantly, the
experience of the experience, therefore, the system was developed based on the effective range
of visual effects.

Max view of human eyes is 210 ° in parallel direction and 125 ° in vertical direction, but the
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effective field of vision for text and color is 30 ° in horizontal direction and 40 ° in vertical
direction. With the expansion of the field of vision and the influence of image on vision,
immersion is also increasing. However, with the saturation of the beyond degree and effect,
the immersion will not increase even if the image range is enlarged. Therefore, this range is
called the induced field of vision, which is 100 ° in the horizontal direction and 85 ° in the
vertical direction. It is suggested that the visual field of this study should be more than 100 °
for horizontal field of vision and 85 ° for vertical field of vision.

MAX  VIEW
210° = 125°

INCLUDE VIEW

100° = 850
L
50
EFFECTIVE VIEW
657 300 x 40°

Fig. 1. Field of view

2.2 Proposal virtual realization system

Based on the above field of view, this research develops the view system equipment
revealed in Fig. 2 According to the principle of low cost and simplicity of equipment, a
projector is used. After a concept simple projector projects from frontone, observer will
produce intense, so, in order to enhance the stereoscopic feeling, the system is a hemispherical
system.

Hemispherical
screen

Fig. 2. System concept Fig. 3. System actual



KSII TRANSACTIONS ON INTERNET AND INFORMATION SYSTEMS VOL. 16, NO. 5, May 2022 1587

In Fig. 3, the real system diagram after the real installation according to Fig. 2 is composed
of one PC computer, one projector, one semi transparent screen and other auxiliary equipment.

With such simple equipment, the virtual reality image display can be achieved, which not
only simplifies the hardware, but also facilitates the transportation and installation.

Forthe system uses a curvedsurface screen, the projection tilt must be corrected. We correct
the system in two ways, the first is to calibrate the computer view, and the second is projection
correction coordinate to achieve projection oblique correction.

3. Projection oblique correction processing

Generally speaking, projection of the raw data is the plane screen image, and we choose the
hemispherical screen projection to realize the stereoscopic projection of virtual reality.
Because the projection of hemispherical screen is inclined, we need to correct the original data
image and projection. Therefore, in order to have a more effective effect on the virtual reality
projection image, two correction processes should be carried out for the original data image
and projection, namely, the computer image joint processing and the optical image joint
processing.

3.1 Computer image joint processing

In order to display the scene image in a wider area, the wide-angle camera is used when
collecting the image. Therefore, as shown in Fig. 4, the light passing through the centre of the
lens will bend more than the light far away from the centre, which is called radial distortion. In
addition, as shown in Fig. 5, the photography position section and the lens section are not
parallel, which is called circular distortion, so it is necessary to process and correct the image
by computer.

Camera lens Photographic element 1396 plane Camera len Square object

Fig. 4. Radial distortion Fig. 5. Circumferential distortion

3.1.1 Deep learning algorithm

The principle of deep learning algorithm is proposed in the application of image
measurement and machine vision. The information obtained in learning and training plays a
very important role in the interpretation of image, text, sound and other data. The ultimate goal
of deep learning is to enable machines to analyze and train like humans, and recognize sound,
text, image and other data. Deep learning is a complex learning algorithm. Compared with
previous related technologies, it has achieved better results in speech and image recognition.
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LayerL1 layerl2

Fig. 6. Deep learning model with multiple hidden layers. [15]

In this study, there is a simple relationship between the view obtained by the camera and the
object in three-dimensional space, as shown below: [image] = m [object], matrix M can be
regarded as the geometric model of the camera view, and the parameters in M are camera
parameters. The parameters are generally obtained through experiment and calculation. The
process of obtaining the parameters is called camera calibration.

Camera calibration principle

The template surface is on the surfacewith the world coordinate system z = 0.
Basic principle:

1)

K is the internal matrix parameter of the camera, [xy1] t is the homogeneous coordinate of
the point on the image processing template plane, [u v 1] t is the homogeneous coordinate of
the corresponding point projected on the image processing template plane, [R1 R2 R3] and T
are the rotation matrix and translation vector of the world coordinate system relative to the
camera coordinate system respectively.

1.,_ 1.,
Hz[h1h2h3] :}\K[rlrzt] rl = XK 1h1, 1‘2 = XK 1h2 (2)

Due to the properties of rotation matrix, such as ritr2 = 0 , the following two internal
parameter matrix basic constraints can be obtained for each image

hIK-TK~'h, =0 (3)

hTK"TK"'h; = hJK"TK"th, (4)
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Because the camera has five internal parameters, when the number of photographed images
is greater than or equal to 3, K can solve the linear unique solution.
Algorithm description

(1) The convolution based neural network system is convolution neural network (CNN).

(2) Self coding neural networks based on multilayer neurons include auto encoder and
sparse coding, which are widely concerned in recent years.

(3) The neural network is pre trained in the way of multi-layer self coding neural network,
and then the depth confidence network (DBN) of neural network weight is further optimized
by combining the identification information.

Because the camera has five internal parameters, when the number of photographed images
is greater than or equal to 3, K can solve the linear unique solution.

Through multi-layer training, the "low-level™ feature representation of the original data is
gradually transformed into "high-level" feature representation, and then the "simple model" is
used to complete complex classification and other training tasks.

In this study, the algorithm principle of deep learning convolution neural network (CNN) is
adopted:

00000
00000

output layer .
00000

input layer
hidden layer 1 ~hidden layer 2

Fig. 7. Deep learning CNN model with multiple hidden layers [15]

Convolution neural network is inspired by the structure of vision system. The first
convolution neural network computing model is proposed in Fukushima (D's neural cognitive
machine). For the local connection between neurons and hierarchical organization image
transformation, neurons with the same parameters are applied to different positions of the
original neural network to obtain the translation invariant neural network structure. Then, the
convolution neural network with error gradient is designed and trained, and the pattern
recognition task has achieved excellent performance. The pattern recognition system based on
convolution neural network is one of the best implementation systems so far, especially in
image processing and recognition.

Among them, the model algorithm of convolution neural network (CNN) takes pictures ofa
certain calibration plate in different directions and levels (above three levels), without
knowing the movement mode of the calibration plate. The internal parameters (matrix A in
reference) and distortion coefficients of the camera are obtained directly. The accuracy of the
calibration method is higher than that of the single calibration method, and there is no need for
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a positioning instrument with very high accuracy.

3.2 Optical image joint processing

The vision of the image projected by the projector is affected by the observation point and
the position of the projection. In this experiment, as shown in Fig. 8, the distance from the
center of the hemispherical screen to the display projector is set to 180cm, and the position of
the observation point is the center of the outer diameter of the hemispherical screen. For this
observation point, T is the projection position of the projector, andL is the position of the ideal
observation point.

P projection points on
virtual plane sormen
-

P paojection points on
wirtual plang sreen

Sk

Viewpaint Pesition | e
Viewgcint Posktion L

¥ projectian point from
Vigwpaint ) )
V projection point

from Viewmoint

/

Virnal plane screen
A
U Projectian peies en Vitualplane sireen
viral pane sren [ projection paints on
virtual plane screen
H
Fig. 8. Before geometric optics correction Fig. 9. After geometric optics correction

Triangle TFE area and the triangle HLG area are the areas set as the field of vision by the
projection area of each part of the projector. The curved gray arc ekbf is the hemispherical .

First, from the initial point of view, the image projected by the projector is projected onto
the plane screen, while the simulated image is equidistant between the projection points P of
the plane. Intersection of the projector point and the extension line of the projection point P
with the hemispherical screen is the projection point D. The projection point D is connected
with the ideal viewpoint, that is, the projection point V seen from the ideal viewpoint. As a
result, the equidistant projection point (P) projected by the projector is the bending point (V)
bent outwards from the ideal viewpoint.

Second, if the projection point Vseen from the ideal viewpoint is corrected, it will become
an equidistant arrangement. In this way, it is necessary to track the case that the projection
point V seen from the ideal observation point position is equidistant. Therefore, it is necessary
to correct the image P projected by the projector.

Fig. 9 shows the corrected model diagram. Set the arrangement of projection points (V ')
seen from the ideal observation point to equal distance, and extend the ideal observation point
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L and projection point (V*). The intersection between the extension line and the hemispherical
screen is the projection point D', and the intersection between the projection point D* and the
projector position T and the image projection plane is P'. The position of the projection point
is determined by tracking from the viewpoint. From this point of view, the distance between
the projection points of the simulated projection plane is not equal. Suchimage transformation
is geometric optical processing.

4. Experimental Classification Results and Analysis

As shown in Fig. 10 and Fig. 11, the correction verification using a square lattice is shown.
Because the projection screen is a hemispherical surface, the periphery of the hemispherical
surface is not easy to correct. However, the necessary induced visual field seen in the
experiment needs great correction to achieve the goal of the experiment.

About the experimental results: as shown in Fig. 10 and Fig. 11, the correction verification
using square lattice is shown. Since the projection screen is a hemispherical surface, the
periphery of the hemispherical surface is not easy to correct. However, the necessary induced
visual field seen in the experiment needs to be greatly corrected to achieve the purpose of the
experiment.
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Fig. 10. Image before projection correction Fig. 11. Image after projection correction

Next, as shown in the figure below, is the corrected actual projection. The actual projection
is the hemispherical projection animation image after correcting the photographic image from
the elevated cable car to the ground. For the observer, the immersion and presence of this
animated projection scene have been greatly improved, which shows that virtual reality has
great expectations for the effectiveness of exposure therapy (such as acrophobia). The
following are the pictures after actual projection:
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Fig. 12. Image before projection correction

The equipment for this experiment is shown in Table 1:

Table 1. Test equipment

Fig. 13. Image after projection correction

Real time system correction

Deep learning training correction

(OR] FreeRTOS
(OF] Windows7
Gen Intel(R) Core™ RISC-V Dual Core
CPU i5-1155G7@2.50GHz CPU 64bit-Kendryte K210,

mobilenet/TinyYOLOvV3

Two methods are used to correct the contrast image, as shown in Fig. 14 and Fig. 15:
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Fig. 14. Real time system correction Fig. 15. Deep learning training correction

The evaluation of this system is realized by questionnaire survey. The application of the
experiment is the projection of animation videos from the windows of high-rise buildings. The
objects of the questionnaire survey are students. Through the investigation of 500 college
students, we get an immersive evaluation. Considering the hemispherical projection
characteristics, the necessary systematic analysis is carried out to speculate the immersion of
all members.

The following two contents are analyzed and inferred:

a. Analysis of the projection field: effective view field and hemisphere

b. Analysis of discomfort

Analysis of these two points is carried out through two experiments, fixed at the ideal view
point and freely changingview point at the same time.

Table 2. Analysis of ideal viewpoint

Immersion Effective field of view hemisphere No special difference
28% 55% 17%
Maladjustment | Effective field of view hemisphere No special difference

14% 32% 54%
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Table 2 and Table 3 are the questionnaire survey results of the experiment, Table 2 is
Analysis of ideal viewpoint, and Table 3 is Analysis of free viewpoint.

Table 3. Analysis of free viewpoint

Immersion Effective field of view hemisphere No special difference
14% 7% 9%

Maladjustment | Effective field of view hemisphere No special difference
18% 45% 37%

The analysis of the questionnaire survey results, the mapping in the global projection of the
hemisphere has a more obvious effect than the observation of the students who are limited to
the effective field of view, especially in the free view. Here, because the set induction range
starts from the ideal viewpoint, there will be no such feeling at the free viewpoint, which is the
reason why the edge is considered in consideration.

In addition, more than half of the observers from the ideal viewpoint have an unsuitable
answer, which is the feeling of the same size as the free viewpoint. This is because the image at
the ideal viewpoint is corrected, and the deviation around the perimeter of the hemisphere
cannot be suppressed.

5. Conclusion

This study collects and analyzes the research on psychotherapy exposure therapy in related
disciplines in advance, discusses the feasibility of establishing models in different ways of the
simulation system, and this paper its impact on the subject's behaviour with consideration of
relevant errors. Secondly, further consider the effects of joint computer image processing and
optical joint imaging, and use comprehensive optical image theory to analyze the effects of
special structures.

Collect data on the interaction structure of several social networks, design relevant rules,
simulate and analyze the influence of the interaction structure of the subject on the behaviour
of the subject, and analyze the reasons behind the phenomenon based on the above
conclusions.Discuss the special points of specific diseases, and analyze the effectiveness of
patients of the same type by changing the transformation of virtual reality images.

This method also has limitations. For example, the stability of this method is relatively poor.
How to improve the stability of graphics and images and optimize the training method in real
time without reducing the effect of the model is the direction of follow-up work. In addition,
from the perspective of real scene, reconstructing 3D model and improving system resolution
are the focus of future work.
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