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Abstract: This paper studies the local region restoration algorithm of multi-view 3D images, which lays a 
foundation for the analysis of image detail features. A multi-view 3D image local region restoration algorithm 
based on virtual reality is proposed. The texture information conduction model of multi-view 3D image is 
constructed. The corner matching detection of multi-view 3D image is realized by using Harris corner detec-
tion algorithm. The adaptive texture segmentation method is used to segment the local region of the image, 
the information enhancement method is used to repair the local region of the image, and the virtual reality 
technology is used to realize the local region restoration of the multi-view 3D image. The simulation results 
show that the proposed method has strong information compensation ability and high peak signal to noise ra-
tio (PSNR) for local region restoration of multi-view 3D images, and it improves the recognition ability of 
images. 
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1. Introduction 
With the development of computer image processing 
technology, the digital image processing technology of 
computer graphics and imageology is gradually applied 
to the field of image restoration, which can realize the 
restoration of lost information and the present and pre-
servation of precious image information. Image restora-
tion is based on the principle of human vision, according 
to certain criteria and algorithms, the information lost and 
removed from the image is holographically filled and 
displayed. In real life, image defect is caused by impro-
per storage over time, so image repair is needed[1]. Im-
age restoration technology will have important applica-
tion value in the fields of heritage protection, medical 
image information perception, film and television special 
effects, image target recognition and remote sensing de-
tection. In the research of image restoration, it is the most 
important and difficult to repair pixel image with un-
known texture feature information. The local region res-
toration algorithm of multi-view 3D image is studied. In 
the field of image restoration algorithm design, it has 
some vanguard and practical significance 
At present, the research on image restoration is still in its 
infancy, and the key technologies of the relevant algo-
rithms are not perfect and mature. The main image resto-
ration techniques used at home and abroad focus on the 
establishment of a non-texture image restoration mod-
el[2]. By enhancing the contrast of the image, the bright 
spot model and texture feature of the target image are 

extracted to achieve image restoration. In reference [3], 
an image restoration method based on a priori feature 
preprocessing model is proposed, in which the most simi-
lar matching blocks are selected to replace the restoration 
blocks in an image. The algorithm has good gain in re-
pairing visual lifting, but the computation is large and the 
realization is complex. In reference [4], the affine Mar-
kov random field is used to fill the image at pixel level to 
restore the image. It is feasible to repair a single object, 
but the algorithm consumes a lot of memory space in the 
modeling process, and the complexity is high. In order to 
solve the above problems, this paper proposes a multi-
view 3D image local region restoration algorithm based 
on virtual reality, and it constructs a texture information 
transmission model of multi-view 3D image. Virtual real-
ity technology is used to realize local region restoration 
of multi-view three-dimensional image. Finally, a simu-
lation experiment is carried out to demonstrate the supe-
rior performance of the proposed method in improving 
the local region restoration capability of the image. 

2. Texture Information and Feature Analy-
sis of Multi-view 3D Image 

2.1. Multi-view 3D image texture information trans-
mission model 

Before studying the design of local region restoration 
algorithm for multi-view 3D image, the texture informa-
tion transmission model of multi-view 3D image struc-
ture is first designed. Firstly, it is determined from many 
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blocks to be repaired with edge pixels as the center[5]. A 
preferentially repaired block with multi-view 3D image 
texture structure information as ( ), ;G x y t . the intuitio-
nistic fuzzy set of multi-view 3D image texture subspace 
is defined as conduction function: 

0
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x

u u u u x tp x t
x x
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In the upper formula, σ  is expressed as the fuzzy heat 
flux of the multi-view 3D image texture structure in unit 
time, x∆  represents the visual difference of the edge 
information of the multi-view 3D image, and u∆  
represents the conduction coefficient. Assume that the 
edge information of the multi-view 3D image along the 
gradient direction is as follows: 

( , ; ) ( , ; )xG x y t u x y t x= ∂ ∂                       (2) 
The zero uniform ergodic property in the objective func-
tion is obtained, and the information flow density vector 
of the multi-view 3D image texture structure is obtained 
as follows: 

( , ; ) ( , ; ) ( , ; )
[ ( , ; ) ( , ; ) ]x y

p x y t u x y t G x y t
G x y t i G x y t j

σ σ
σ

= − ∇ = −
= − +

                   (3) 

Wherein, ,i j  are the unit direction vectors, based on the 
intuitionistic fuzzy set multi-view 3D image structure 
texture information conduction model, the zero uniform 
ergodic characteristic and the logical difference variable 
scale characteristic in the objective function are obtained 
to obtain the partial derivative of the center. The informa-
tion to be repaired is divided into horizontal and vertical 
conduction sub-regions along the propagation direction, 
so that a multi-view 3D image can be selected from a 
large number of sample blocks in the intact area to find 
an optimal sample with the highest priority of the current 
block to be repaired. In the current repaired block, the 
partial derivative of the center is obtained by solving the 
zero uniform ergodic property in the objective function 
and the variable scale characteristic of the logical differ-
ence[6]. When the derivative is zero, the texture informa-
tion of 3D image structure based on intuitionistic fuzzy 
set is introduced to repair the image. 

2.2. Corner matching of multi-view 3D images 

The texture information conduction model of multi-view 
3D image is constructed, and the corner detection equa-
tion of multi-view 3D image is described as follows: 
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Firstly, the edge pixel is updated, and the multi-view 3D 
image is repaired until there are no edge pixels. The itera-

tive equation of multi-dimensional search for sub-space 
feature information is described as follows: 

( 1) ( ) ( )
1( , ) ( , ) ( , )n n nu x y u x y u x yδ+ = +                       (5) 

( ) ( ) ( )
1 ( , ) ( , ) ( , ; )n n n

s tu x y M u x y N u x y d= ∆ + ∆                (6) 
In the upper expression, 1, 2,...,n T= , is the number of 
iteration steps, T  is the total number of iterations, 

( ) ( , )nu x y is the pixel value, δ  is the update speed. The 
size of the multi-view 3D image to be repaired is as-
sumed to be ( ) ( , ; )nu x y d , and the size of the block pΨ to 
be repaired is s s× . Through the above iterative search, 
the priority of pixel points in the position to be repaired 
can be determined. 

3. Optimization of Image Restoration Algo-
rithm 

3.1. Adaptive texture segmentation 

In this paper, a virtual reality based local region restora-
tion algorithm for multi-view 3D images is proposed[7]. 
In order to maintain the continuity of repair of damaged 
areas in multi-view 3D images, the confidence of the 
repaired points must be updated. The updated criteria are 
as: 

( )= ( )I y C p ， py∀ ∈ Ψ ∩ Ω                      (7) 
The average number of edge pixels to calculate the 
priority coefficient of the block to be restored is divided 
into texture segmentation and feature partition, and the 
image restoration is carried out by the detail feature de-
composition and the wavelet packet reconstruction me-
thod. The two value multi-dimensional image with uni-
form angle distribution of the multi view 3D image is 
assumed, and the image point bureau is assumed. The 
autocorrelation function of the image is: 

2( , ) [ ( , ) ( , )]i i i iW
c x y I x y I x x y y= − + ∆ + ∆∑    (8) 

Where, ( , )Tx y∆ ∆  is the aperture displacement of the host 
image, and the ( , )i ix y  is a texture pixel embedded in the 
low frequency window W, the information characteristic 
conduction approximation value of multi-view 3D im-
ages is: 

( , )
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Where, 
T

x yI I I ∇ =   ,  x,y (0,1,…L-1), show the 
spatial gradient value and the intrinsic modal functions of 
the multi-view 3D images. 

3.2. Image enhancement and local region restoration 
implementation 
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Combined with Adaptive texture Segmentation method 
for Image Local region Segmentation, Information En-
hancement method is used to deal with the information of 
local region of the image, and the image of each compo-
nent of the original image is obtained. Texture informa-
tion is: 

[ ]
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∑ ∑
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       (10) 

By adjusting the size and center of the template, the in-
formation conduction function of the multi-view 3D im-
age is obtained as follows: 

0
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The pixel mean value is obtained by single scale Harris 
corner detection. 
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The angle contour feature of the edge amplitude in the 
plane pheromone is ( ), ;G x y t , in which: 

( ) ( ), ; , ;u x y t G x y t=                                              (13) 
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The difference grayscale compensation of multi-view 3D 
image is carried out, and the scale space of the image is 
obtained as follows: 

, 1, 1 , 1, 1( )i j i j i j i jM med X X X− − + += L L                      (15) 
Where, A  is point separation phase characteristic, 

{ }, ,0 ,i jA a i j N= < < , so that the implementation flow 
for obtaining the repair of the map item is shown in fig-
ure 1. 

 
Figure 1. Implementation process of local area repair for 

image 

4. Simulation Experiment Analysis 

In order to test the performance of this algorithm in the 
realization of local region restoration of multi-view 3D 
images, the simulation experiment is carried out, and the 
mathematical programming is carried out by using Mat-
lab image processing software. The sampling rate of D/A 
is 3.5 Hz, and the aperture is F14, in which the sampling 
rate is 3.5 Hz and the aperture is F14. When the exposure 
time is 13 s, the A/D input signal should be 0 ~ 4 dB light 
intensity signal. The algorithm of this paper is used to 
repair the local region of the multi-view 3D image, and 
the Visual DSP is configured to simulate the image 
processing. Based on the above simulation environment 
and parameter design, the original image is shown in 
figure 2. 

 
Figure 2. Original image 

In figure 2, there is a lack of information in the image. 
The method of this paper is used to repair the image, the 
texture information conduction model of the multi-view 
3D image is constructed, and the gray level of the multi-
view 3D image is realized by using the Harris corner 
detection algorithm. The result of image restoration is 
shown in figure 3. 
It can be seen from the graph that the method of this pa-
per is used to carry out the image restoration, to realize 
the image detail feature matching, to have better repair 
ability to the missing information, to restore the detail 
feature better, to test the repair performance of different 
methods. The output PSNR value is analyzed and the 
comparison results are shown in figure 4. The analysis 
figure 4 shows that the output PSNR value of this method 
for image restoration is higher, which shows that the re-
pair ability is stronger. 

5. Conclusions 

In this paper, a multi-view 3D image local region restora-
tion algorithm based on virtual reality is proposed. The 
texture information conduction model of multi-view 3D 
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image is constructed. The corner matching detection of 
multi-view 3D image is realized by using Harris corner 
detection algorithm. The adaptive texture segmentation 
method is used to segment the local region of the image, 
the information enhancement method is used to repair the 
local region of the image, and the virtual reality technol-
ogy is used to realize the local region restoration of the 
multi-view 3D image. The simulation results show that 
the proposed method has strong information compensa-
tion ability in practice. 

 
Figure 3. Image repair results 
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Figure 4.  PSNR comparison 
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