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Abstract—Virtual reality technology is a modern advanced
computer simulation technology, which can build a super-
compelling virtual environment and let users experience these
virtual environments. Moreover, in this scenario, the
simulation system of entity behavior can also make users feel
really immersed in the virtual world. At the same time, the
application of virtual reality technology has studied and
developed a variety of technologies, such as computer image
processing, computer simulation, sensors, etc. The feeling of
freely communicating with things in a virtual environment.
This topic mainly studies the important panoramic image
processing technology in virtual reality technology, and
elaborates and analyses the current mainstream panoramic
processing algorithms in detail, and discusses the effect of
these panoramic processing algorithms, hoping to give other
experts and scholars who study virtual reality technology a
little bit. Reference resources.
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I.PANORAMIC PICTURE GENERATION TECHNOLOGY The

basic idea of generating two-dimensional images

consists of three steps: first, selecting a fixed viewpoint, then
taking it as the central point, then rotating it, then taking
pictures, arranging and arranging the sequence of pictures,
so as to locate the overlapping images of those boundary
parts, and then locating these pictures. The image is
proofread in many ways so as to maximize the seamless
visual experience of the image. Each stitching results in a
360-degree stereo image. In other words, this is exactly what
the viewer sees when he stands at any point in an image
environment and rotates his body 360 degrees.

A. Photo Sequence

The quality of the original image is directly related to the
effect of the image environment generated by the final
stitching. In other words, the higher the quality of the
original image, the better the image environment produced
by the final stitching. On the contrary, the worse the quality
of the original image is, the worse the effect of the final
mosaic will be. Therefore, people put forward a higher
standard for the original image, that is, the shooting position
not only needs to find the central point of the scene and the
best shooting angle, but also needs to keep the horizontal
line of each original image on the same horizontal line, and
minimize the multiple factors of different original images.
Differences in color, contrast, brightness, etc. In addition, the
number of photographs taken is directly related to the focal
length of the lens. In addition, it is worth noting that the two
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adjacent original images must have overlapping parts, so as
to facilitate the later stitching work.

B. Image Mosaic

The most important step in panoramic image generation
is mosaic image. It can be said that the quality of mosaic
image is directly related to the quality of panoramic image
generation. The higher the quality of mosaic image is, the
higher the quality of panoramic image is. At present, there
are many mosaic algorithms for panoramic images,
including mosaic algorithm based on region correlation and
mosaic algorithm based on feature correlation.

Il.  CURRENT SITUATION AND DEVELOPMENT OF
PANORAMIC IMAGE PROCESSING IN CHINA

At present, the development of network technology in
our country is more and more rapid. Virtual reality
panoramic technology presents a high-quality sense of three-
dimensional and immersion, which also makes the effect of
virtual reality panoramic technology warmly welcomed and
widely used by the society. In the current three-dimensional
images, panoramic technology is undoubtedly the most
practical technology, but also can produce high economic
benefits. However, after investigation and research,
panoramic technology still has a series of shortcomings.

A. Product Lacks Virtual Tour Guide Function

The result of panoramic virtual reproduction in a scene is
very important for users. It can not only get the basic visual
information that people want, but also let people know the
geographical and spatial position information of the
surrounding scene. Moreover, most panorama technologies
deal with scenarios separately, but rarely install the
navigation function of the whole geographic environment.

B. Low Integration of Virtual Reality Technology

The panoramic technology of virtual reality technology
is not only affected by its own factors, but also by the
development of other technologies. Due to the slow
development of technology popularization and application,
the development of virtual reality technology in some
industries lags behind. It is not only unable to research and
develop more application functions, but also unable to
further innovate on the basis of existing ones. Moreover, the
technology application maturity and promotion degree are
also constrained by many factors.
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I1l.  PANORAMIC IMAGE PROCESSING AND RELATED
CONTENTS

A. Scenario Building

To create a virtual reality world, it needs to meet three
requirements: visualization, interaction and script-driven
functions.

B. Stereo Rendering

Two cameras render scenes instead of the user's left eye
and right eye respectively. They can also overlap the two
images through lenses in helmet-mounted glasses, thus
forming a clear scene and making the user seem to be in it.

C. Head Tracking

Input Image

Pretreatment

Image Registration

Image Mosaic

Output Image

Figure 1. Panoramic Image Processing

The orientation and steering of camera in virtual
environment can be changed by positioning and steering of
helmet-mounted glasses. The above steps have three main
parts. First, all data need to be represented in three-
dimensional coordinate system. Second, all images will be
placed in two-dimensional maps. In addition, virtual reality
technology will be divided into two parts drawn on two
drawings, according to the left eye and the right eye. Thirdly,
all images are rendered in real time. When some animation
or user's operation results in the change of 3D data, the
images rendered by them will be updated in real time. Users
can not feel the update frequency with the naked eye.
Among these three points, the most important one is the
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third one, which can ensure the interaction of virtual reality
technology. At the same time, we can see that 3D image
rendering technology has created billions of dollars in profits,
it is very important. In addition, many companies have
begun to focus on research and development of 3D image
rendering technology, they hope to achieve higher economic
benefits.

IV. PANORAMIC PROCESSING RELATED ALGORITHMS

A. Panoramic Image Mosaic Algorithms

Now, the development of panoramic image technology is
faster and faster, and this technology is also widely used in
people's production and life. In the process of panoramic
image production, the mosaic of panoramic images is a
necessary step. In addition, panoramic image mosaic
algorithm has become one of the hot topics for scientists to
study and discuss. Next, this paper will introduce the types
of panoramic image mosaic algorithms.

1) Region-based Mosaic Algorithms

The mosaic algorithm based on region correlation is the
most traditional and common algorithm, which is based on
the gray value of the image to be mosaic. The specific
algorithm flow is to calculate the difference of gray value
between a region in the image to be matched and the region
of the same size in the image, and compare these differences,
S0 as to judge the similarity of overlapping regions in the
mosaic image. In addition, the range and exact position of
the overlapping area of the image to be stitched can be
obtained, which ensures the perfect realization of image
stitching, as shown in Figure 2.

Overlapping Area ‘ ‘ Overlapping Area

(A) Area (B) Area

Figure 2. Mosaic algorithm based on region correlation

2) Mosaic Algorithm Based on Feature Correlation

The mosaic algorithm based on feature correlation does
not directly use the pixel value of the image, but derives the
features of the image through the way of pixels, and takes
the features of the image as the standard, so as to search and
match the corresponding feature areas of the overlapping
part of the image. In feature-based algorithm, the image must
be processed strictly first, then the feature that meets the
specific application needs must be selected, and then the
model parameters can be determined by the feature
correspondence relationship. The main difficulty of this
stitching algorithm lies in the selection of feature types and
the process of feature matching and tracking. Usually, points,
lines and curves are often used as image features. These
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panoramic image mosaic algorithms can select the
corresponding relationship between images to the greatest
extent, which is very convenient.

3) Image Seam Smoothing

Image samples are images of real scenes. If viewed
carefully, these images contain very rich and diverse details.
However, the shooting of digital images and some other
factors, such as folding transformation, instantaneous noise,
make the overlapping parts of adjacent samples inconsistent
in details. Therefore, most of the vertical edges used as
matching features are contours or other edges. The edges in
detail texture often cause various additional errors in the
process of processing, which also requires the smoothing of
gray-scale images.

4) Principle Based on Similar Curve Matching

Assuming that the height and width of two adjacent
images are the same, according to the principle of similar
curve matching, the following steps should be followed.

It is necessary to calculate the maximum gradient point
in each column for each image from left to right, and record
the coordinates of this point. Maximum gradient means that
this point has the highest gray jump value compared with
other points. Therefore, it is necessary to take out the gray
value of each point in the color image first, and calculate
their gray value by using RGB to transform YIQ chroma
space.

B. Panoramic Image Segmentation Algorithms

The task of panoramic segmentation points out that every
pixel in an image must be assigned a semantic label and an
instance ID. The former refers to the category of objects,
while the latter refers to the corresponding different numbers
of similar objects. At present, most of the segmentation tasks
are separated according to two types, which are uncountable
and countable, respectively. However, this also leads to the
two tasks can not be unified under the same segmentation
task. The main reason is the lack of appropriate
measurement matrix. In addition, panoramic segmentation
also has other problems, such as, it is difficult to optimize
the design of full-connected network, and it is easy to
overlap in case segmentation.

1) Requirements for Specific Segmentation Forms of
Panoramic Segmentation

In the image, each pixel has its corresponding semantic
category and instance ID. At the same time, if the semantic
category and instance ID of the pixel can not be determined,
it will be null labeled. Moreover, all the semantic categories
are either uncountable or uncountable. They can not belong
to both types, nor can they all belong to the same category.
In addition, the instance IDs of these pixels are the same
among countless types.

If all types are uncountable, panoramic segmentation is
identical except for the difference between metric and
semantic segmentation. In addition, overlap is not allowed in
panoramic segmentation, but instance segmentation can
overlap. At the same time, case segmentation needs to
investigate the confidence probability of each different
segmentation, but panoramic segmentation does not need.
However, panoramic segmentation is also capable of

© 2022, IJSREM | www.ijsrem.com

DOI: 10.55041/1JSREM13768 |

investigating the confidence probabilities of different
segmentation for better machine recognition.

2) Comparison of Panoramic Segmentation and
Existing Segmentation Metrics

Comparing the measurement of panoramic segmentation

with that of semantic segmentation, it can be clearly found
that the latter mainly focuses on the accuracy of pixel level,
but does not fully consider the accuracy of instances, so it is
difficult to adapt to the segmentation task of countable
categories. At the same time, comparing panoramic
segmentation with instance segmentation, the latter mainly
considers the average accuracy, but it can not meet the
standard of semantic segmentation and panoramic
segmentation tasks.

C. Processing Method of Border

Usually, the aspect ratio of panorama produced by virtual
reality technology is 2:1, and the left and right sides of
panorama can be joined together. Generally speaking, the
left and right sides of the image mosaic are closely seamed,
so as to be able to view the panoramic image normally.
However, sometimes, after Photoshop processing, due to the
uneven processing on both sides, resulting in the viewing of
panoramic images, there is a seam in the middle. However,
this problem can be easily solved. In fact, as long as the
image with boundary is located in the center of the
panoramic image, there will be no seams. Therefore, only
moving the image can solve the problem perfectly.

D. Google VR Isogonal Stereo Mapping Technology

Cartographers have been looking for ways to produce
maps that accurately show the world. Among them, the
biggest difficulty is to map the arc of the earth into flat paper.
Over the centuries, various solutions have been emerging in
society, but there is still no way to find a final unification.
Moreover, different solutions require further analysis and
trade-offs of intended uses. At present, with the emergence
of virtual display technology, it is easier to map the 3D earth
to the 2D plane, but it still faces many difficulties.

In order to map 3D image to 2D plane, it is necessary to
use bandwidth efficiently and scientifically. However, in
order to transmit high-quality video, we also need to break
the limitation of network bandwidth. When transmitting
virtual reality video, the bandwidth requirement is also
greatly increased. The main reason is that the data of three-
dimensional video is twice as high as that of plane video.
Therefore, we must fully consider how to use bandwidth
scientifically and efficiently.
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Figure 3. Isogonal stereo mapping technology

In Figure 3, the light emitted from the center can be
regarded as the viewer's line of sight, which is distributed
evenly according to the angle. According to the position of
the sample in the cube, traditional cube mapping can show
samples of different lengths. C can ensure uniform length
and uniform distribution of pixels through special design.
Moreover, because of many different factors, the drawing
process is relatively cumbersome, and it is difficult for 2D
images to extend perfectly into 3D. So, like anything, it has
to learn to trade-offs and trade-offs. If you want to keep one
thing, it also means you may need to lose another. In
addition, after consulting the information, we can find that
the mathematical calculation of EAC equation is very
accurate in 2D images, but in 3D, it is only an approximation
of the equiangular pixel distribution, but the approximation
is very close.

V. CONCLUSION

Panoramic image processing technology based on virtual
reality technology is more difficult and innovative than
traditional 2D image. Panoramic image processing
technology based on virtual reality technology needs to
transform image into panoramic image, and then encode and
transmit it. When panoramic image is played, panoramic
image needs to be mapped to spherical veneer and then
projected to visual plane again, which needs to undergo
many transformations, and each conversion is all the same. It
can lead to image distortion or image quality deterioration.
Therefore, optimizing and adjusting various transformation
methods and image processing algorithms have become the
focus of scientists' thinking. With the continuous
development of virtual reality technology, it appears in all
aspects of people's production and life, such as entertainment,
simulation, shopping, education and so on. Moreover,
scientists will continue to research and develop related
technologies, and let more and more high-quality virtual
reality technology products appear in people's vision, so that
virtual reality technology can be fully applied to all walks of
life.

ACKNOWLEDGE

The authors appreciate the financial supported by
horizontal projects of Linyi University: E-commerce
software development project for community service for the
elderly (No. HX180050).

© 2022, IJSREM | www.ijsrem.com

[t

[2]

[3]

[4]
[5]

[6]

[71

(8]

[9]

[10]

[11]

DOI: 10.55041/1JSREM13768 |

REFERENCES

Shenchuan, Xie Luning, Ren Zhifei. The Application of VR
Panoramic Technology in Photography [J]. Image Materials, 2004
(5): 6-8.

Yang Ji, Chen Xiaowei. Research and Implementation of VR
Modeling Based on Panoramic Images [J]. Computer Applied
Research, 2004, 21 (1).

Chen Yunhai. Research on VR Panoramic Image Processing
Technology [J].Guangdong Communication Technology, 2018, v.38;
No0.308 (08): 42-47.

Yuan Xue. Exploration on the application of VR panoramic image
editing [J]. Western Radio and TV, 2018, No. 429 (13): 33-35.

Jin Yu, Liu Xu, Lei Zhenyu. Research, Construction and Application
of VR Panoramic Video Production Process [J]. Modern Film
Technology, 2019, 487 (02): 15-21.

Ling Y, Yong C, Yun C . The Key Technology of Virtual Reality
System Based on Panoramic View[J]. Applied Mechanics and
Materials, 2011, 130-134:3123-3127.

Jiachen Y, Tianlin L, Bin J, et al. 3D Panoramic Virtual Reality
Video Quality Assessment Based on 3D Convolutional Neural
Networks[J]. IEEE Access, 2018:1-1.

Salgado, Débora Pereira, Martins F R, Rodrigues T B, et al.
[ACM Press the 9th ACM Multimedia Systems Conference -
Amsterdam, Netherlands (2018.06.12-2018.06.15)] Proceedings of
the 9th ACM Multimedia Systems Conference on, - MMSys '18 - A
QOE assessment method based on EDA, heart rate and EEG of a
virtual reality assistive technology system[C]// Acm Multimedia
Systems Conference. ACM, 2018:517-520.

Jiang H , He G, Yu W, et al. Scalable Video Coding Based on the
User’s View for Real-Time Virtual Reality Applications[M]//
Advances in Multimedia Information Processing — PCM 2017. IEEE,
2018.

Wang C . Research of image segmentation algorithm based on
wavelet transform[C]// IEEE International Conference on Computer
& Communications. IEEE, 2016.

Wang C . Research of digital image watermarking algorithm based
on DCTI[C]// Eighth International Conference on Digital Image
Processing. International Society for Optics and Photonics, 2016.

Page 4


http://www.ijsrem.com/

