Retraction Notice

The Editor-in-Chief and the publisher have retracted this article, which was sub-
mitted as part of a guest-edited special section. An investigation uncovered
evidence of systematic manipulation of the publication process, including com-
promised peer review. The Editor and publisher no longer have confidence in the
results and conclusions of the article.

XZ either did not respond directly or could not be reached.



Computer-aided three-dimensional animation design
and enhancement based on spatial variation
and convolution algorithm

Xiaoyu Zhang*
Nanchong Vocational and Technical College, Teacher Education &
Nanchong, China

Abstract. Computer-aided technology is a system of personal confidential

is a technology
to achieve the best design effect. Three-dimensional (3D) animz by time and
space. It uses various forms of expression to express complex am content,
scientific principles, and abstract concepts in centralizéd, andysi creative fea-
ture of animation is that the author does not use the a present the real

world to the audience. Here, we aim to study the 3D ani and image enhance-

r-aided technology.
We expound the current situation of 3D graphics r current development
of the 3D animation industry. We propose an extre
and a convolution algorithm based on learning a ri experimental results show
that after Retinex method processes the image, the points of the target image
in the scale-invariant feature transformation algerithm orrect matching rate of fea-
( correct matching points of the
image processed by Retinex method chang he change of homomorphic filtering is
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1 Introduction
With the continuous development o chnology, industries are increasingly combined

animation film and te
sively, which is the c

ure is depicted frame by frame and then played succes-
animation technology. Since the 1990s, a large number
imation, film, and television. In its production process,

ot be achieved, and the start and stop of the character’s move-
th the river head at the same time. Therefore, we combine vision technology
expected that with the support of computer technology, it can
e the film and television picture smoother, and the visual effect

mit informatio is of great significance to daily life and production practice. Enhancing the
image can make th ear image become a clear image, to improve the image quality, improve
the visual effect, and obtain more information. The emergence of 3D animation expands the
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application scope of computer technology, meets people’s pursuit of art, and promotes the
progress of film and television industry.

Each pixel of the image can determine an adaptive gain coefficient, which will make the
video image achieve a very appropriate enhancement effect through subsequent processing.
Combined with the theory of scale space, this paper realizes the extn and matching of
image features by SIFT algorithm.

2 Related Work

raster graphics can provide a realistic 3D representation of the ea ]
vides an amazing navigation experience on the terrain through tl ser, However, it is
mainly based on the combination of geographic information s
zatlon functions. For example the anlmatlon effect of selected i ture and the
path are not
widely supported by open geospatial applications o . To this end,

Evangelidis et al. developed and provided an open ge

rithms can hardly deal with multiple types of deg
image enhancement algorithm based on prior kn
Atmospheric scattering, the phenomenon that elec interact with atmospheric
molecules or aerosols so that the incident energy i is 11 directions with a certain
law. First, he proposed an innovative image i rimental statistics, which is
called bright channel a priori. It shows thg
likely to exist near each pixel. Then, the
calculation formulas of bright channel a
model are derived. Finally, he proposed
tion to deal with the situation that t| does not work. Experimental results
show that the algorithm can not o details but also restore the hue. It can
process many types of degraded i ’ Hou et al. proposed a new method for underwater color

hang proposed a fast
spheric scattering model.

echanism based on reliability predic-

red-green-blue color mod intensity (HSI) color model. The difficulties of
color image processing in

nce measurements and peak signal-to-noise ratio show that the
5 hod applied to the Laplace pyramid difference images is better than
1ancement methods.’ Aiming at unmanned aerial vehicle (UAV) reconnaissance
and haze conditions, combined with the characteristics of UAVs, Huang et al.
defogging method by combining the characteristics of UAVs. Automatic
white balance and frast enhancement are followed by defogging. The experimental results
show that the image €valuation index is improved, which proves that the method can obtain
well.® To improve the contrast and restore the color of underwater images while avoiding lack
of detail and color bias, Ma et al. proposed a histogram equalization contrast limited adaptive
histogram equalization (CLAHE) fusion algorithm. The algorithm applied CLAHE in YIQ and
HSI color spaces to obtain two different enhanced images, respectively. When the red, green, and

proposed an
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blue (RGB) components are not consistent in the YIQ-RGB or HSI-RGB images, these three
components must be consistent with the CLAHE algorithm in the RGB space.” By combining a
novel dynamic inertia weight, an improved bat algorithm (BA) is proposed for Dhal and Das, and
an adaptive algorithm for algorithm parameters is proposed. BA is an optimization technology
based on iteration. It is initialized with a set of random solutions, and the e optimal solution is
searched through iterations. The local new solution is generated by random flight around the
optimal solution, which strengthens the local search. In BA, chaotic sequence;
population diversity measures were used to perform a local search and g
initial population. The correct setting of these parameters is time consum
for the image enhancement capability of WTBHE. The experimental rest
proposed by him is better than the simple BA in convergence speed, robus
function maximization. Moreover, WBTHE is superior to some
brightness preserving image enhancement. Although these theories
image enhancement to a certain extent, they are less combined

3 Computer-Aided 3D Animation Image
Enhancement Method

3.1 Overview of 3D Animation

With the continuous development of modern scien
ing fields integrate science and technology with pr
In the 21st century, the economic level is rising, a
It has been asserted that the future art form will co
wonderful art products.'® 3D animation art is

reasingly manufactur-
more intelligent products.’
t of art is also increasing.
istic means to create more
ced by the combination of

digital technology represented by computg tional dynamic visual art. 3D animation
perfectly verifies this. It perfectly presentg $c€i inology and visual art, creates its own
unique characteristics, occupies a place i with a strong development speed,

and is deeply loved by the audience. basic process of film and television

product visualization:
3D animation is what we usua i he film and television industry devel-
ops with the development of co echnology and belongs to an emerging art industry.'

Dimension is the concep
of high-tech means and vi
picture. It uses digital mean
audience.'*!"> In addition, 3D ani includes many levels of simulation settings, such
as actors, sets, graphica aterial, lighting, color, sound effect, and so on.
In 3D film and televis res, each scene has its own rules, and each picture is under the
control of the system
only widely used in but also appears frequently in the field of games and
advertisingge:" Fi : scene management:

world animation film and television market. In terms of
r aspects, the United States is in a leading position in the world. In particular,
oved by fans all over the world.'®!” With the rise of the 3D
States has gradually abandoned 2D animation. In recent years,

_._. —q

Data Data Visual X Show
processing mapping Drawing

Fig. 1 The basic process of film and TV product visualization.
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the achievements of in the 3D film and television industry are obvious to all,
which are inseparab of scientific and technological means.*® China’s 3D
industry began to de the last century. At the beginning of this century, the
3D anim 1 op rapidly, but due to the short development time, the
s. Figure 3 shows the rendering process of the 3D image

Pixel position

age epgine rendering process.

tion and external Iight; and its functional expression is as follows:

Q=TYxU. )

In Eq. (1), Q represents the observed image, T represents the reflection of the target image, and
Y represents the illumination of the target image
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g=t+yxu. 2)

To make the image easy to process, we will convert the product into the form of sum in the
process of processing, but in this case, r <0 and y > g must be guaranteed

rm(/ |Vy|3+nl|v<y—r>|3+x[l|v<y—t>|3

In Eq. (3), # and « represent positive parameters and t = g — y

_ [1809)

3

“

Among them, $(6) is the limiting condition

0.5[(A—B) + (A= C)]

T la-Brra-BE-C) ©
G—r— 0.5[(A—B)+ (A - ©)
)

(€]

The above formula represents the cony pace. Among them, G represents
the chromaticity component, A, B, and ary colors, R represents the lumi-
nance component, and Q represent 0 e e/conversion

©

Among them, z represents t i epresents the function width, and x represents
the translation, which deter
transform can be expressed as

sy :of(q)%ﬂ(q;x)dq- (10)

onvol of functions f(g) and f,,(g), which exists in the fre-

Pox(€) = Vze " B(ze). an

ence. We define

ym'(S, T) =1 —imin(si,ti). (12)

i=1

Normalizing this formula to obtain:
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> i min(s;, t;) (13)

Yai(8.T) =1 — —==L MIA
) = T = i, 50 5 1)

x* distance can be expressed by the following formula:

m

L(S,T) :Z(S;in)z

i=1

Among them, n; = (s; + t;/2)

min<L|Vc|+qo'2/ﬂ(c—a)3>.

Equation (15) represents the expression of image denoising fu
target image, and ¢ represents the denoised target image.

dc di Ve A

o= ()
The model can guarantee the integrity of the bounda i ith denoising, but it can
not guarantee the texture.
The sparse denoising algorithm is based on
generally regard it as K-means algorithm. K-mean

algorithm, which randomly selects K objects as the
distance between each object and each seed

s)

s the noise of

(16)

K-means. In fact, we can
erative clustering analysis
center, then calculates the
assigns each object to the

1(Q = > dikh) = dukill} = [|W, — dykgl}. (19)
i#v

e are not too many constraints, it is easy to cause errors in
re, when using a, we default its definition domain as
py = {il1 <i < 0. KI() # 0} (20)

In this case, the ind
expression:

f the sample constitutes a new set, which is expressed by the following

QK/ = QXQV’ KK/ == KQ‘/,Ey == EVQV' (21)
Among them, Q, is 1 at this time and other values are 0.
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3.3 Overview of Image Processing

With the continuous development of computer technology, we will combine image and computer
when processing images. In this case, we call image processing digital image processing. In
terms of concept, a digital image is composed of pixels, which is the basic unit of image.
Digital image processing is aimed at digital images. In short, O3 is to it the information

Digital image processing technology includes a very basic function, t
of digital image information. This takes up a lot of space and the proce
complex for pictures without any intervention. Therefore, before forma

that needs to be used in the target picture. Figure 5

processing.

Due to the in-depth development of computer tec ars, digital image
processing has made great progress. In recent years, due to the 1 i and for agriculture,
forestry, animal husbandry, sideline, fisheries, aerosp al technology, these
continue to force the development of digital imag . t, the development of
digital processing technology can be described fro e first is the improvement

of traditional technology. With the continuous de
ingly fields. Due to the continuous development an

ology, it contains increas-
f their own technology in

various fields, the requirements for digital im logy are becoming increas-
ingly strict. The continuous development image technology requires the continuous
improvement of traditional technology ental technology. The second type is
image technology. In short, what is inputfisi pe is data to image type. Figure 6

Image
enhflncement

Compression
Processing | P
0
! |

v

Knowledge base

Segmentation Description Identification

Fig. 4 Basic steps of digital image processing.
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4 ded 3D Animation Image Designh and Image
H me nt
4, hancement and Feature Matching
Image ma g is an important means in image recognition. From image processing to image

extraordinary role. Moreover, the matching of image features has stability,
e, and wide application range. Therefore, this technology is widely used

analysis, it pla
less external interfe
at present.
According to the data in Table 1, to process the target image, we use different algorithms to
enhance the target image. According to the experimental data, we used four different methods for
processing. The matching feature points of the original image in the scale-invariant feature trans-
formation algorithm are 137. The feature points matched by the robust feature algorithm in the
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Table 1 Blurred image 1 and 2 feature matching analysis.

Scale invariant feature Accelerated version Robustness local
Category conversion algorithm of feature algorithm features algorithms

Original image 137 220 5423
Homomorphic filtered 114 199 5174
images

Retinex method of 47 45

image processing

Histogram processed 177 372
images

accelerated version are 220. The feature points matched in the 1d hm are 5423.
After homomorphic filtering image processing, the i target image
in the scale-invariant feature transformation algorith
the robust feature algorithm in the accelerated version
the local feature algorithm are 5174. After the image

matching feature points of the target image in the scalgai

version are 45, and the matching feature point ature algorithm are 2563.
After histogram processing, 177 feature points are le-invariant feature trans-
formation algorithm of the target image. The fe ed by the robust feature

algorithm in the accelerated version are 372 an i local feature algorithm.
According to the data, there is no obvious g age processed by homomor-
phic filtering and the original image.

According to the data in Table 2, thg ix ; points of the original image in the

scale invariant feature transformation a
robust feature algorithm in the acc
in the local feature algorithm are 2

85, and the matching feature points
phic filtering image processing, the

atching feature points of the target image in
m are 55, and the matching feature points of
the robust feature algorithm in the ac ersion are 59. The feature points matched in the
local feature algorith gram processing, the matching feature points of
the target image in t feature transformation algorithm are 180, the matching
feature points in the 1 ithm in the accelerated version are 340, and the match-

ng po i e processed by Retinex method is quite different from

d image 1 and 3 feature matching analysis.

Original Homomorphic Retinex method of Histogram

image filtered images image processing processed images
Scale invariant 150 130 55 180
conversion algorith
Accelerated version 185 190 59 340
of feature algorithm
Robustness local 20500 20000 18500 31700

features algorithms

Journal of Electronic Imaging 011215-9 Jan/Feb 2023 « Vol. 32(1)
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4.2 Matching of lllumination Change Image Feature Points

In the actual operation process, the effect of the image is closely related to the illumination and
the position of the sensor and camera. To explore the relationship between them and image
feature point matching, we analyze them. This experiment takes illumdmation as an example,
and the specific conditions are as follows:

According to the data in Table 3, under the condition of controlling the mination, the
matching feature points of the original image in the scale invariant feature ¢

are 770. After the image is processed by Retinex method, the fe:
matched by the scale invariant feature transformation algorit
matched by the robust feature algorithm in the accelerated v
points matched by the local feature algorithm are 17 fte hi
ing feature points of the target image in the scale-inv: ! .
280, the matching feature points in the robust feature i clerated version are

500, and the matching feature points in the local feature algo e 6300. According to the
data, the change of feature points matched by local large. In addition,
the difference in the number of correct matching p 1mage processing and

the second image processing and the original im.

According to the data in Table 4, in the case
feature points of the original image in the scale inv
the matching feature points of the robust feat

[lumination, the matching
ersion algorithm are 110,
lerated version are 170, and
0. After homomorphic filtering
et image in the scale-invariant feature
transformation algorithm are 75, the matehi 3 in the accelerated version of the

Table 3 Light change im re point matching analysis.

Accelerated version Robustness local
Category of feature algorithm features algorithms
Original image 132 1300
Homomorphic filtered 95 770
images
Retinex method of 70 1700
image processing
Histogram processed 500 6300

images for 1 and 3 feature point matching analysis.

Original Homomorphic Retinex method Histogram

image filtered images of image processing processed images
Scale invariant 110 75 92 290
conversion algorith
Accelerated version 170 130 100 490
of feature algorithm
Robustness local features 2700 1500 2377 7500

algorithms

Journal of Electronic Imaging 011215-10 Jan/Feb 2023 « Vol. 32(1)
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robust feature algorithm are 130, and the matching feature points in the local feature algorithm
are 1500. After the image is processed by Retinex method, the matching feature points of the
target image in the scale-invariant feature transformation algorithm are 92, the matching feature
points of the robust feature algorithm in the accelerated version are 100, and the matching feature
points of the local feature algorithm are 2377. After histogram processi he target image has
290 feature points matched in the scale invariant feature transformation a , 490 feature
points matched in the robust feature algorithm in the accelerated version, and ature points
matched in the local feature algorithm. According to the data, the conclus
same as that of the first time. It shows that the feature points matched by
rithm change clearly and have advantages in image processing.

5 Computer-Aided 3D Animation Image Design a
Enhancement

5.1 Image Enhancement Feature Matching

To investigate the feature matching of fuzzy images, nder different

algorithms. The details are as follows.

According to the data in Fig. 7, under the scale-invariant conyersion algorithm, the
matching accuracy of the original image is 0.86, i y of feature points
after homomorphic filtering is 0.95. Under the m of the accelerated

! Original picture
0.9
0.8 —— Homomorphic filtering

robustness

—— Histogram

Retinex chart

Scale Accelerated Robustness

group

Fig. 7 Blurred image matching analysis.
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version, the matching accuracy of the original image is 0.88, and the matching accuracy of fea-
ture points after homomorphic filtering is 0.85. Under the local feature algorithm, the matching
accuracy of the original image is 0.4, and the matching accuracy of feature points after homo-
morphic filtering is 0.39. According to the data, the accuracy of homomorphic filtered image
processing is not significantly different from the original image.

matching accuracy of feature points after homomorphic filtering is 0.24. A
the feature matching accuracy of histogram is higher than that of Reti

According to the data in Fig. 8, under the condition of ensurj e i 1on and
under the scale-invariant feature conversion algorithm, the ma acygof the original
image is 0.44, and the matching accuracy of feature points

filtering is 0.5. Under the local feature algorithm, the g accu
is 0.37, and the matching accuracy of feature points

According to the data, the accuracy of feature point matching a hic filtering image
processing is much higher than that of the original
Original picture
1.2 4
Homomorphic filtering
1 A diagram
0.8 -
[}
=
< o
> \

celerated Robustness
group

Histogram

Retinex chart

Scale Accelerated Robustness
group

Fig. 8 Light change image matching rate analysis.
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Under the scale-invariant feature transformation algorithm, the matching accuracy of histo-
gram is 0.91, and the matching accuracy of feature points after homomorphic filtering is 0.66.
Under the robust feature algorithm of the accelerated version, the matching accuracy of the origi-
nal image is 0.96, and the matching accuracy of feature points after homomorphic filtering is
0.46. Under the local feature algorithm, the matching accuracy of the origifial image is 0.84, and
the matching accuracy of feature points after homomorphic filtering is 0.6
data, the feature point matching accuracy of Retinex image is higher than

5.2 Image Stability

Stability is an important basis to ensure the video effect. To verify the stabil
ods, we have verified and analyzed them. The details are as follows:

According to the data in Fig. 9, we have analyzed the stabili
According to the experimental data, under the original method,
image as 1. In the first and second experiments, the cost of the ¢
the third experiment, the cost of the conventional method is 3. Thi
experiments are 3, 4, and 5, respectively. When Pana

the next two
and stability

10 -
# Matsushita method
9 - s
g & Proposed method i i
7 ]
6 i
2
< 5
>
4
b e
R
1 S
a
0 T

1 2 3 4 5

50

@ Litvig

= Ticd

Value

Group
Fig. 9 Image stability analysis.
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costs of five different experiments are 2, 2, 3.5, 5, and 4.8, respectively. According to the data, in
the first two experiments, the cost of the same method is stable and the cost is the same, and then
there is a rising trend.

When the transformation invariance and covariance (TICO) method is used in the experi-
ment, the cost of the first two images is 5. In the next three experiments ost of cost stability
is 10, 11, and 12, respectively. When we use the LinusTechTips grammar, gst stability cost
of the image in the first experiment is 11, the cost stability cost of the imagei# rst experi-
ment is 12, and the cost stability costs of the image in the last three experi
32, respectively. According to the data, the cost stability cost of LITT gr:
than that of TICO method.

5.3 Evaluation of Image Enhancement Algorithm

in the second
mage is 0.95,
and in the fourth test, the SSIM value of the image is . SSIM value
of the image is between 0.85 and 1. According to ‘ ained by the

According to the data in Fig. 10, in the first test, the SSIM value o

algorithm is relatively stable.

When testing the PSNR value of the image, we cond 1 experiments on the image.
In the first experiment, the PSNR value of the image > nd test, the PSNR
value of the image is 30 dB. In the third test, the im: dB, and in the fourth
test, the PSNR value of the image is 27 dB. In the fi i ents, the PSNR value of the

1.05 - EType
1 4
]
095 - a b
— 7 E— e
[ " b e
E 09 4 — L v’/‘ '\: o iy
3 & P2 o i i [
i o o % % ¥ "
] s e 7 b r
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Fig. 10 Image enhancement algorithm evaluation analysis.
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image is between 18 and 44 dB. From this data, we can see that PSNR is more sensitive to image
changes and needs further improvement.

6 Conclusion

With the continuous improvement of economic level, people have higher re
pursuit of art. Taking animation film and television as an example, China’
industry is developing continuously. However, there is still room for impro
television. This paper aims to study the 3D animation image design an
based on computer-aided technology, hoping to make the 3D animation m
the film and television picture clearer with the help of computer-aided techno
paper has discussed it to some extent, there are still deficiencies:
extraction of the sequence image set, it still needs to manually
effect is not ideal.
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