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Abstract. Combining computer vision and image transmission with digital image art
design can expand the creative space and provide more creative tools and
technologies. To solve the problems in digital image art design, such as the limitation
in high level and semantic understanding of images, this paper discussed the
integration of computer vision and image transfer in digital image art design,
synthesized the related study of histogram equalization, computer vision, edge
computing and image transfer and other fields. The key issues in the process of digital
image art design were analyzed and discussed in depth. This article applied computer
vision algorithms to the analysis of digital images, used edge detection methods for
image contour detection, analyzed the efficiency issues of different fusion methods,
and introduced computer vision and image transmission into digital image art design.
Specific measures for computer vision and image transmission in digital image art
design were proposed, and computer vision algorithms were used for experimental
analysis. Through comparison, it can be seen that computer vision had an average
increase of 0.27 for real-time interaction of digital image art design, 0.27 for
augmented reality, 0.28 for virtual reality, 0.28 for style conversion, 0.29 for image
generation, and 0.29 for data and information visualization. The improvements in
real-time interaction, augmented reality, virtual reality, style conversion, image
generation, and data and information visualization were within a reasonable range.
Applying image transmission in digital image art design could significantly improve
the creative expression, visual style exploration, artistic creation process, audience
experience, and response of digital images, ameliorating the effectiveness of digital
images.
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1. INTRODUCTION

The integration of computer vision and image transmission technology in digital image art design has
brought artists a vast creative space and infinite imagination. Computer vision technology simulates
the human visual system, enabling computers to understand and interpret image content and
providing powerful image analysis and processing capabilities. Image transmission technology, on
the other hand, uses digitization and transmission technology to transmit and share image
information online, enabling artists to share their works with global audiences. This article explores
the fusion application of computer vision and image transmission in digital image art design and
analyzes its impact on artistic creation and viewing experience.

This article aims to explore the fusion application of computer vision and image transmission in
digital image art design. Analyzing existing technologies and algorithms and combining computer
vision algorithms, histogram equalization, and other technologies are used to optimize digital image
art design. Firstly, an application method of computer vision and image transmission in digital image
art design is proposed. By applying techniques such as feature extraction analysis, image recognition
and segmentation, style conversion, and synthesis, useful information can be extracted from a large
amount of image data. By analyzing the characteristics of images, conceptual design can be carried
out to create personalized and distinctive character images. Secondly, remote cooperation and
sharing of image transmission in digital image art design can be established. By constructing
computer vision algorithms, key features in images can be automatically extracted, and digital
images with good visual effects can be generated. By transferring and sharing digital images, it is
possible to work together on projects, to share and complement each other’s ideas, and to complete
works together. Compared with traditional methods, computer vision and image transmission have
shown significant advantages in the effectiveness and efficiency of digital image art design.

2. RELATED WORK

With the rapid development of computer technology, various network technologies have become
indispensable components in digital image art design. Daniel Reagan found that in recent years, 3D
(three-dimensional) digital image correlation systems have demonstrated their effectiveness in
providing accurate quantitative information on large-scale structural deformation, full-field strain,
and geometric profiles [1]. Mehdi Boroumand described a deep residual architecture aimed at
minimizing the use of heuristic and external forcing elements, which was universal and could further
improve performance, especially in digital image design [2]. Martin Zeilinger discussed the use of
blockchain technology in creating a proprietary digital art market and believed that the emerging
business platform has formed a proprietary digital art market [3]. Muhammad Jaleed Khan proposed
an advanced deep learning method for ink mismatch detection in hyperspectral document images,
extracting the spectral response of ink pixels from hyperspectral document images [4]. Linwei Fan’s
research found that with the explosive increase in the number of digital images captured every day,
the demand for more accurate and visually pleasing images was increasing. He provided a formula for
image-denoising and proposed image-denoising technology [5]. Although computer vision
technology has many potential and innovative spaces in digital image art design, there are still certain
limitations in high-level and semantic understanding of images.

The development of technology has brought convenience to digital image design. Under the
premise of satisfying both material and spiritual life, people have higher requirements for visual
perception. Kemal Gokhan NALBANT aimed to study metaverse technology from computer vision and
a general perspective. He comprehensively reviewed the concept of metaverse in computer vision
and explained the impact of metaverse on the development of digital images and what needs to be
done to adapt to this technology [6]. Khan and Salman described and discussed case studies related
to the application of convolutional neural networks in computer vision, including image classification,
object detection, semantic segmentation, scene understanding, and image generation [7].
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Annemarie J. Nanne believed that with the increasing popularity of visual-oriented social media
platforms, the penetration rate of user-generated content related to visual brands was also increasing
[8]. V. Suma provided an overview of computer vision and believed that it contributed to the
interaction between humans and machines [9]. The fusion application of image transmission
technology in digital image art design provides a way for the transmission of artistic works, but there
are still issues such as dependency.

3. APPLICATION OF COMPUTER VISION ALGORITHMS IN DIGITAL IMAGES

Computer vision algorithms are a method of processing and analyzing images and videos, aimed at
enabling computers to simulate and understand human visual systems [10-12]. This method has
wide applications in image recognition, object detection, face recognition, image segmentation, and
human pose estimation.

In this paper, histogram equalization in a computer vision algorithm is introduced to enhance the
image. This method is based on probability theory. Through the operation of gray points, the
histogram is transformed to achieve image enhancement. The histogram equalization method can
use histogram homogenization to increase the grayscale interval of the image or to evenly distribute
the image and increase contrast, thereby improving the details of the image.

In practical applications, a normalized digital image can generate a value S for any value P
within the [0,1] range by setting the normalized original image grayscale and the
histogram-corrected image grayscale S =F (p) .

The transformation relationship from S to P is:

p=F7(s) (1)

The gray level of the image after discretization is set as:

p ={p0! Prs Poyeees pn—l} (2)
The probability of P, is:
Ny
N

In the formula, ] is the maximum grayscale level; hp(pk) is the probability of taking the K

hp(pk)= ,OSkal,k=0,1,2,...'j—l (3)

grayscale value; N is the total number of pixels in the image.

The discrete transformation function is:
k k
n. . .
P =F(s,) =Zﬁ'=z i,(p)0<p<Lk=012..j-1 (4
i=0 i=0
The inverse transformation is:

Py = F_l(sk) (5)

The image enhancement result by applying histogram equalization is shown in Figure 1. Figure 1
analyzes the image effect after image enhancement using histogram equalization. The left picture is
the original image and the right picture is the image effect after image enhancement using histogram
equalization. In this paper, edge computing in computer vision algorithms is used for image analysis.
Edge computing can be used to increase real-time and reduce network delay in image fusion. In this
paper, an edge algorithm is used for digital image fusion. It can adjust the weight of each image
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during the fusion process by setting alpha and beta and then linearly combining the two images
according to the weight to obtain the fused image.

r
J———
o

Original picture Image noise
reduction analysis

Figure 1: Image enhancement using Histogram equalization.

The edge detection method is used to detect the image contour. If f(X,Y) represents animage, the

two-dimensional Gaussian function is used to smooth the image for noise reduction, which is
expressed as:

G(x,y)= eXp[— ] (6)

Among them, « is the width of the Gaussian convolution kernel and (X, YY) the coordinate. The image
is convolved with the Gaussian function and smoothed, expressed as:

U y)=G(xy)-f(xy) @
The partial scores of p(X,Yy) and ((X,Yy) are calculated by the following equation:

X

p(x, y)——;EXp[— ] (8)
y 2

a(x, y)——gexp[— ] (9)

The image amplitude and direction are:

M(x,y) =P (X ) +G*(x,y) (10)
g(x,y):arctan{wj (11)
p(x,y)

This algorithm searches for edges on the contour that can be connected at 8 adjacent points of
Ul(X, y) to achieve edge detection. The specific application of the algorithm in image edge detection

is shown in Figure 2. Figure 2 analyzes the specific application effect of computer vision algorithms in
image edge detection. The left image shows the original image and the right image shows the image
effect after edge detection. This article analyzes the multi-sensor image fusion technology, which can
achieve the combination of digital image art design and image transmission. Multi-sensor image
fusion belongs to the category of multi-sensor information fusion.
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Original picture Edge analysis

Figure 2: Specific application of computer vision algorithms in image edge detection.

It is the process of obtaining a composite image using some fusion technology from the same scene
in digital images acquired by different sensors or from the same sensor in different digital images,
after denoising, temporal alignment, spatial alignment, and resampling. In response to the problems
in multi-sensor data fusion, this project plans to divide multi-sensor data fusion into three levels:
feature-level fusion, data-level fusion, and decision-level fusion.

Feature-level image fusion is the process of comprehensively processing information such as
edges, shapes, and contours after the feature extraction of an image. The processing process is
shown in Figure 3.

Feature

. Imaging extraction
sensor

. Imaging
Ngmerlc — | sensor
picture

: Feature
Imaging o

sensor extraction

Feature-level
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Figure 3: Feature-level image fusion.

Pixel-level image fusion refers to the process of directly synthesizing information from the pixels of
each image. Pixel-level image fusion can help observers more easily detect or recognize potential
targets, as shown in Figure 4.

Before decision-level image fusion, each sensor has independently completed the decision or
classification task and the fusion work is essentially to make the global optimal decision. The
processing process is shown in Figure 5.

By combining different image fusion technologies, the optimal image fusion framework is
compiled for image analysis. The image fusion framework is shown in Figure 6 and the digital image
fusion is shown in Figure 7.
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Figure 5: Decision-level image fusion.
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Figure 6: Image fusion framework.
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Figure 7 analyzes the digital image fusion effect after fusion using multi-sensor image fusion
technology. The left image shows the original image and the right image shows the digital image
fusion effect after fusion using multi-sensor image fusion technology. The two digital images are
fused and the image size and pixel content are adjusted to fuse the images.
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Image fusion

Figure 7: Digital image fusion.

4. APPLICATION OF COMPUTER VISION AND IMAGE TRANSMISSION IN DIGITAL IMAGE ART DESIGN

4.1 Application of Computer Vision in Feature Extraction and Dissection in Digital Image Art Design

In the field of digital image art and design, the feature extraction and analysis function of computer
vision provides a large amount of creative materials and inspiration [13-14]. Computer vision
algorithms can recognize the boundaries of an image, that is, the boundaries between objects or the
boundaries of color and brightness [15-16]. This article applies edge detection results to enhance the
structure and shape of the image, resulting in a powerful visual effect. Then, computer vision is used
to analyze the color information in the image, including hue, saturation, and brightness. Based on
these color features, color-matching schemes are selected to create specific emotions and visual
effects. Texture information is extracted from the image, including the texture and details of the
object's surface. The extraction of image texture information is shown in Figure 8.

Texture feature

Figure 8: Extraction of image texture information.

Figure 8 shows the use of edge detection technology for image texture information extraction. The
left image shows the extracted texture information and the right image shows the original image.
Computer vision algorithms can also analyze and classify the features in the image, using shape
features to classify different objects or using face recognition technology to recognize people in the
image. By analyzing these characteristics, conceptual design can be carried out to create
personalized and distinctive character images.
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4.2 Image Recognition and Segmentation of Computer Vision in Digital Image Art Design

In digital image art design, computer vision provides more creativity and creative possibilities for
image recognition and segmentation. Computer vision algorithms can recognize different objects in
images through learning and training, such as people, animals, buildings, etc. Computer vision is
used to extract image features, as shown in Figure 9.

Original SURF feature extraction

FAST feature extraction Harris corner detection

Figure 9: Image feature extraction using computer vision.

Figure 9 shows the use of computer vision for image feature extraction, using different feature
extraction techniques for analysis. The upper left corner of Figure 9 shows the original image; the
lower left corner of Figure 9 shows the FAST (Features from Accelerated Segment Test) feature
extraction image; the upper right corner of Figure 9 shows the SURF (Speed Up Robust Features)
feature extraction image; the lower right corner of Figure 9 shows the Harris corner detection feature
extraction image. By identifying the target, new processing can be carried out on the target or
adjustments can be made to existing targets to produce special artistic effects. On this basis, this
article proposes a new method based on facial recognition and applies it to facial expression
transformation, feature emphasis, character combination, and other aspects to create artistic images
that are both personalized and expressive. Computer vision technology is used to identify the scenery
in the image, such as natural landscapes, urban street scenes, etc. By identifying the scene,
modifications, additions or creations can be made to the scene, creating a unique background and
atmosphere for the work [17].

4.3 Style Conversion and Synthesis of Computer Vision in Digital Image Art Design

In digital image art design, the style transformation and combination technology of computer vision
can create unique artworks for people. By using computer vision algorithms, not only can different
types of images be learned and the content of one image be fused with the style of another image to
generate new images, but various elements in the image can also be combined to produce new
artworks. By using filters to extract texture features of images, virtual image elements are generated
to add dreamy, fantasy, or science fiction effects to artworks. The texture features of images are
extracted using filters, as shown in Figure 10.

Figure 10 shows the texture features extracted from an image using a filter. The above image
shows the original image and the following image shows the texture features extracted using a filter.
The horizontal axis of the data in the figure represents the image’s grayscale and the vertical axis
represents the range of changes in the image’s grayscale. It can be observed that after extracting the
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texture features from the image through the filter, the pixel value of the image has been significantly
improved and the texture features of the image are more obvious. Using the filters can generate
virtual image elements and add dreamy, fantasy, or science fiction effects to an artwork.
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Figure 10: Extracting Texture Features of Images Using Filters.

4.4 Remote Cooperation and Sharing of Image Transmission in Digital Image Art Design

This article analyzes the problems currently encountered by designers in digital image art design and
proposes solutions. The problems encountered by designers are shown in Figure 11. The application
of image transmission technology in digital image art design provides artists with the convenience of
remote cooperation, sharing, and communication, promoting the globalization of creation and
cooperation. Image transmission technology can be used to collaborate remotely with other artists
located in different geographical locations for creation.

o0
flh AN
Problems encountered The cause of the problem Total solution
. } »
Originality Designers face the challenge of creating Keep being creative and avoid getting caught

unique digital image works up in imitation
I fo - _— ° 0

I 3
Current problems encountered ' w

in the digital image art design Technical challenges The continuous development of technology Keep learning and mastering new tools and
has brought challenges to designers techniques
: 6%
[ g ™
— mmm
Cross-platform adaptability Designers need to get the attention of the Learn and practice various design principles
audience and techniques

Figure 11: Current problems encountered by designers in digital image art design.
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Figure 11 mainly represents the problems encountered by designers in the current digital image art
design, analyzes the reasons for their occurrence, and proposes solutions. Among them, the
problems are the originality and technical challenges of digital image art design. The reason for these
problems is that designers face the challenge of creating unique and eye-catching digital images. The
continuous development of digital image design tools and technologies has brought new challenges
for designers to learn and adapt. This article proposes to maintain creativity and avoid falling into the
dilemma of imitation or replication to address these issues. The artists should continuously learn and
master new tools and technologies to ensure that they can fully utilize those to implement ideas.

The application of image transmission technology enables artists to transmit their works, skills,
and experiences to others for remote art education and guidance. Through image transmission,
artists can conduct real-time demonstrations and explanations, provide feedback and suggestions,
and promote the globalization of learning and artistic exchange. The remote cooperation and sharing
function of image transmission technology has broken regional restrictions, enabling seamless
connection with other creators, audiences, and learners worldwide and strengthening the
cross-platform display and distribution of image transmission in digital image art design. This
cooperation and sharing approach has brought more inspiration, creative opportunities, and
innovative potential to digital image art design.

5. EXPERIMENTS USING COMPUTER VISION ALGORITHMS

To analyze the fusion effect of digital image design under different fusion methods, this paper
introduced Histogram equalization for image enhancement and introduced computer vision algorithm
and image transmission technology into digital image design to optimize digital image art design. This
article analyzed the average fusion method, wavelet fusion method, computer vision, and image
transfer fusion method, selected 20 digital images, and analyzed the image fusion efficiency under
different fusion methods. The peak image fusion efficiency was 1, with 0.6-0.74 being qualified and
0.75-1 being excellent. The specific investigation is shown in Table 1.

Figure serial number Mean fusion method Wavelet fusion method Fusion method of computer
vision and image transfer

1 0.65 0.69 0.80
2 0.66 0.66 0.79
3 0.73 0.65 0.84
4 0.65 0.67 0.76
5 0.68 0.72 0.76
6 0.68 0.75 0.83
7 0.65 0.71 0.83
8 0.67 0.70 0.82
9 0.68 0.68 0.77
10 0.74 0.74 0.76
11 0.68 0.71 0.81
12 0.66 0.65 0.78
13 0.67 0.67 0.84
14 0.66 0.65 0.81
15 0.71 0.65 0.80
16 0.71 0.66 0.79
17 0.67 0.72 0.81
18 0.65 0.74 0.82
19 0.70 0.68 0.81
20 0.73 0.66 0.78
Mean value 0.68 0.69 0.80

Table 1: Fusion effects of digital image design under different fusion methods.
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After applying the average fusion method, wavelet fusion method, computer vision, and image
transfer fusion method to fuse 20 digital images, it was found that the fusion efficiency of all 20 digital
images under the average fusion method was qualified, but the fusion efficiency of the excellent ones
was 0. The fusion efficiency of all 20 digital images under the wavelet fusion method was qualified and
the fusion efficiency of the excellent digital images was 1. The fusion efficiency of 20 digital images
under the fusion method of computer vision and image transfer was not only qualified but also
excellent.

Subsequently, this article applied the average fusion method, wavelet fusion method, and
computer vision and image transfer fusion method to analyze the fusion efficiency of 50 digital
images, including tactile experience analysis, element addition analysis, style transformation
analysis, and information synthesis analysis. The efficiency was set at 1-100, with below 60 points
being unqualified, 60-80 being qualified, and 81-100 being excellent. The specific analysis is shown in
Figure 12.
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Figure 12: Analysis of different aspects of digital image fusion efficiency under different fusion
methods. A: Analysis of the tactile experience of digital images under different fusion methods. B:
Analysis of element addition in digital images under different fusion methods. C: Analysis of style
conversion of digital images under different fusion methods. D: Analysis of comprehensive
information on digital images under different fusion methods

This article analyzed the fusion efficiency of different fusion methods. Figure 12 shows the different
aspects of digital image fusion efficiency under different fusion methods. Among them, Figure 12A
shows the tactile experience analysis of digital images under different fusion methods, and Figure 12B
shows the element addition analysis of digital images under different fusion methods, Figure 12C
shows the style conversion analysis of digital images under different fusion methods, Figure 12D
shows the comprehensive information analysis of digital image under different fusion methods.
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The X-axis in Figure 12 represents the average fusion method, wavelet fusion method, computer
vision, and image transfer fusion method. The Y-axis represents the fusion efficiency range and the
legend represents the range of digital image data. After experimental analysis, it was found that the
tactile experience, element addition, style conversion, and information comprehensive efficiency of
the average fusion method were all qualified, with an average of 67.67, 70.65, 66.67, and 73.41,
respectively. The tactile experience, element addition, style conversion, and information synthesis
efficiency of the wavelet fusion method were all qualified, with mean values of 69.19, 72.95, 73.42,
and 71.84, respectively. The tactile experience, element addition, style conversion, and information
synthesis efficiency of computer vision and image transmission fusion methods were excellent, with
an average of 84.84, 89.55, 90.79, and 88.81, respectively. It could be seen that the efficiency of
computer vision and image transmission fusion methods was higher than that of average fusion
methods and wavelet fusion methods.

This paper analyzed some current problems and challenges faced by digital image art design and
interviewed 30 digital image art designers about the efficiency of current digital image art design
technology and digital image art design technology under computer vision to solve problems. Taking
credibility, originality, sustainability, and copyright protection as examples, the peak problem-solving
efficiency satisfaction was 1, with below 0.6 being poor, 0.61-0.79 being average and 0.80-1 being
excellent. The specific survey is shown in Figure 13.

Current digital image art design
Digital image art design under computer vision'

B C D

Number of people

1.0 05 00 05 10 1.0 05 00 05 1.0 10 05 00 05 1.0 10 05 00 05 10

Problem handling efficiency

Figure 13: Efficiency of current digital image art and design technology and computer vision digital
image art and design technology in solving different problems. A: Efficiency of current digital image
art and design technology and computer vision digital image art and design technology in solving
credibility problems. B: Efficiency of current digital image art and design technology and computer
vision digital image art and design technology in solving originality problems. C: Efficiency of current
digital image art and design technology and computer vision digital image art and design technology
in solving sustainability problems. D: Efficiency of current digital image art and design technology and
computer vision digital image art and design technology in solving copyright protection issues.

Figure 13 shows the efficiency of current digital image art design technology and computer vision
digital image art design technology in solving different problems. Among them, Figure 13A shows the
efficiency of current digital image art design technology and computer vision digital image art design
technology in solving credibility problems; Figure 13B shows the efficiency of current digital image art
design technology and computer vision digital image art design technology in solving originality
problems; Figure 13C shows the efficiency of current digital image art design technology and
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computer vision digital image art design technology in solving sustainability problems; Figure 13D
shows the efficiency of current digital image art and design technology and computer vision digital
image art and design technology in solving copyright protection issues. The X-axis in Figure 13
represents the efficiency of the processing; the Y-axis represents 30 designers; the legend represents
the current digital image art and design technology and the digital image art and design technology
under computer vision.

Among the 30 art image designers interviewed, there were different opinions on the current
digital image art design technology and the digital image art design technology under computer
vision. The 30 art image designers believed that the average credibility under the current digital
image art design was 0.77; the average originality was 0.77; the average sustainability was 0.69;
and the average copyright protection was 0.66. 30 art image designers reckoned that the average
credibility of digital image art design under computer vision was 0.92; the average originality was
0.90; the average sustainability was 0.80; the average copyright protection was 0.85. It could be
seen that digital image art design under computer vision had more advantages than current digital
image art design. Compared to current digital image art design, the average credibility of digital
image art design under computer vision has increased by 0.15; the average originality has increased
by 0.13; the average sustainability has increased by 0.11; the average copyright protection has
increased by 0.19.

In digital image art design, the fusion application of computer vision can bring many innovative
and experimental effects. To analyze the application effect of computer vision on digital image art
design, the fusion application of computer vision in digital image art design was analyzed. Ten digital
image tests were conducted to analyze the improvement of computer vision on real-time interaction,
augmented reality, virtual reality, style conversion, image generation, and data and information
visualization of digital image art design. The improvement effect was generally between 0.1-0.35.
The specific analysis is shown in Table 2.

Test Real-time Augment Virtual Style Image Data
number interaction reality reality Conversion production  visualization

1 0.30 0.24 0.23 0.29 0.28 0.33
2 0.26 0.27 0.29 0.24 0.34 0.26
3 0.29 0.28 0.25 0.28 0.29 0.30
4 0.25 0.25 0.31 0.27 0.31 0.29
5 0.24 0.30 0.32 0.29 0.29 0.27
6 0.27 0.25 0.31 0.28 0.32 0.23
7 0.27 0.28 0.27 0.28 0.28 0.33
8 0.24 0.24 0.26 0.32 0.24 0.31
9 0.29 0.31 0.25 0.23 0.29 0.27
10 0.25 0.32 0.26 0.34 0.30 0.29

Mean 0.27 0.27 0.28 0.28 0.29 0.29

value

Table 2: Application Effects of Computer Vision on Digital Image Art Design.

After analyzing the fusion application of computer vision in digital image art design, it was found that
computer vision has significantly improved real-time interaction, augmented reality, virtual reality,
style conversion, image generation, and data and information visualization of digital image art
design. After ten digital image tests, computer vision was found to improve real-time interaction for
digital image art design by an average of 0.27, for augmented reality by an average of 0.27, for
virtual reality by an average of 0.28, for style transformation by an average of 0.28, for image
generation by an average of 0.29 and data visualization by an average of 0.29. The improvement of
real-time interaction, augmented reality, virtual reality, style conversion, image generation, and data
and information visualization was within a reasonable range.
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Image transmission was applied to digital image art design, analyzing the creative expression,
visual style exploration, artistic creation process, audience experience, and the response of artists
and audiences after image transmission in digital image art design and comparing it with digital
image art design before image transmission. A survey of 20 audiences and artists was conducted and
the satisfaction score was 100 for the survey content, with below 60 being unqualified, 61-80 being
qualified and 81-100 being excellent. The specific investigation is shown in Figure 14.

5 = Before the application
A B o Post applicationem

Satisfaction score
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100 Number of people Number of people

n score

Satisfaction score

Satisfactior

10 15 10
Number of people Number of people

Figure 14: Comparison of satisfaction of audiences and artists with the survey content before and
after image transmission in digital image art and design applications. A: Comparison of artists’
satisfaction with creative expression before and after image transmission in digital image art design
application. B: Comparison of artists' satisfaction with exploring visual styles before and after image
transmission in digital image art design application. C: Comparison of artists’ satisfaction with the art
creation process before and after image transmission in digital image art design application. D:
Comparison of audience experience and response satisfaction before and after image transmission in
digital image art design application

Figure 14 shows a comparison of audience and artist satisfaction with the survey content before and
after the application of image transmission in digital image art and design. Figure 14A shows a
comparison of artist’s satisfaction with creative expression before and after the application of image
transmission in digital image art and design. Figure 14B shows a comparison of artist’s satisfaction
with visual style exploration before and after the application of image transmission in digital image art
and design. Figure 14C shows a comparison of artists’ satisfaction with the art creation process before
and after the application of image transmission in digital image art design. Figure 14D shows a
comparison of audience experience and response satisfaction before and after the application of
image transmission in digital image art design. The X-axis in Figure 14 represents the number of
visitors; the Y-axis represents satisfaction; the legend represents before and after the transfer of
digital image art and design application images.

Among the interviewed audience and artists, it was believed that the average score of creative
expression before image transmission in digital image art design was 57; the average score of visual
style exploration was 59; the average score of artistic creation process was 66; the average score of
audience experience and reaction was 83. Among them, the average score of creative expression and
visual style exploration was unqualified. Among the interviewed audience and artists, it was believed
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that the average score of creative expression after image transmission in digital image art design was
81; the average score for visual style exploration was 82; the average score for the artistic creation
process was 87; the average score of audience experience and reaction was 94. Among them, the
average scores of creative expression, visual style exploration, artistic creation process, and audience
experience and reaction were all excellent. It could be concluded that the application of image
transmission in digital image art design could significantly improve the creative expression, visual
style exploration, artistic creation process, and audience experience and response of digital images,
ameliorating the effectiveness of digital images.

6. CONCLUSIONS

In summary, the fusion application of computer vision and image transmission in digital image art
design has brought new development opportunities for art creation. By utilizing computer vision
technology, image analysis, and processing could be utilized to generate special image effects and
artistic expressions. Simultaneously, the advancement of image transmission technology also allows
artists to quickly showcase their works to audiences around the world and interact and communicate
with them. The digitization and online display of artistic works provide artists with greater exposure
and business opportunities. However, there are still certain challenges when applying computer
vision and image conversion technology to fusion. Firstly, one must be proficient in using computer
vision algorithms and tools and be able to apply them to image transmission technology. For
traditional artists, this may be a new attempt that requires continuous learning and adaptation.
Secondly, the convenience of digitization and online display has also brought about issues of piracy
and copyright protection, and corresponding measures need to be taken to protect one’s works from
infringement and embezzlement.

7. FUNDING

JYTMS20230711: 2023 Liaoning Provincial Department of Education's Basic Research Project for
Universities: "Computer Vision Based Laboratory Unsafe Behavior Identification Technology and
System." 2023JH2/101700009: 2023 Liaoning Province Science and Technology Plan Joint Program
(Fund) Project: "Research on Laboratory Abnormal Behavior Detection Based on Multimodal Fusion."
2022LN840: The general project of the 2022 Liaoning Province Undergraduate Teaching Reform
Research Project for General Higher Education, titled "Research and Practice on Enhancing the
Information Literacy of College Students through Labor Education."

Dawei Zhang, https://orcid.org/0009-0008-4766-4599
Danling Wang, https://orcid.org/0009-0001-9162-0269

REFERENCES

[1] Daniel, R.; Alessandro, S.; Christopher, N.: Feasibility of using digital image correlation for
unmanned aerial vehicle structural health monitoring of bridges, Structural Health Monitoring,
17(5), 2018, 1056-1072. https://doi.org/10.1177/1475921717735

[2] Mehdi, B.; Mo, C.; Jessica, F.: Deep residual network for steganalysis of digital images, IEEE
Transactions on Information Forensics and Security, 14(5), 2018, 1181-1193.
https://doi.org/10.1109/TIFS.2018.2871749

[3] Martin, Z.: Digital art as ‘monetized graphics’: Enforcing intellectual property on the blockchain,
Philosophy & Technology, 31(1), 2018, 15-41. https://doi.org/10.1007/s13347-016-0243-1

[4] Muhammad, J. K.; Adeel, Y.; Asad, A.; Khurram, K.: Deep learning for automated forgery
detection in hyperspectral document images, Journal of Electronic Imaging, 27(5), 2018,
053001-053001. https://doi.org/10.1117/1.JE1.27.5.053001

Computer-Aided Design & Applications, 22(S1), 2025, 133-148
© 2025 U-turn Press LLC, http://www.cad-journal.net



http://www.cad-journal.net/
https://orcid.org/0009-0008-4766-4599
https://orcid.org/0009-0001-9162-0269
https://journals.sagepub.com/doi/abs/10.1177/1475921717735326?journalCode=shma#con1
https://journals.sagepub.com/doi/abs/10.1177/1475921717735326?journalCode=shma#con2
https://journals.sagepub.com/doi/abs/10.1177/1475921717735326?journalCode=shma#con3
https://ieeexplore.ieee.org/author/37973823200
https://ieeexplore.ieee.org/author/37407031000
https://ieeexplore.ieee.org/author/37331812300
https://www.spiedigitallibrary.org/profile/Adeel.Yousaf-4103358
https://www.spiedigitallibrary.org/profile/Khurram.Khurshid-98495

(5]

(6]
[7]

(8]

(9]

[10]

[11]

[12]

[13]

148

Fan, L. W.; Zhang, F.; Fan, H.; Zhang, C. M.: Brief review of image denoising techniques, Visual
Computing for Industry, Biomedicine, and Art, 2(1), 2019, 1-12.
https://doi.org/10.1186/s42492-019-0016-7

Kemal, G. N.; Sevval, U.: Computer vision in the metaverse, Journal of Metaverse, 1(1), 2021,
9-12. https://dergipark.org.tr/en/pub/jmv/issue/67581/1051377

Khan, S.; Rahmani, H.; Shah, S. A. Ali.; Bennamoun, M.: A guide to convolutional neural
networks for computer vision, Synthesis Lectures on Computer Vision, 8(1), 2018, 1-207.
https://doi.org/10.1007/978-3-031-01821-3

Annemarie, J.; Nanne, M. L.; Antheunis, C. G.; Van, D. L.; Eric, O.; Postma, S. W.; Guda, V. N.:
The use of computer vision to analyze brand-related user-generated image content, Journal of
Interactive Marketing, 50(1), 2020, 156-167. https://doi.org/10.1016/j.intmar.2019.09.00
Suma, V.: Computer vision for human-machine interaction-review, Journal of Trends in
Computer Science and Smart Technology (TCSST), 1(02), 2019, 131-139.
https://doi.org/10.36548/jtcsst.2019.2.006

Cheng, W. H.; Song, S. J.; Chen, C. Y.; Shintami, C. H.; Liu J. Y.: Fashion meets computer
vision: A survey, ACM Computing Surveys (CSUR), 54(4), 2021, 1-41.
https://doi.org/10.1145/3447239

Victor, W. M.; Thomas, L.: Computer vision and image processing: a paper review, International
Journal of Artificial Intelligence Research, 2(1), 2018, 29-36.
https://doi.org/10.29099/ijair.v2i1.42

Rachana, P.; Sanskruti, P.: A comprehensive study of applying convolutional neural network for
computer vision, International Journal of Advanced Science and Technology, 6(6), 2020,
2161-2174. https://www.researchgate.net/publication/344121826

Bae, H. J.; Jang, K. Y.; An, Y. K.: Deep super-resolution crack network (SrcNet) for improving
computer vision-based automated crack detectability in in situ bridges, Structural Health
Monitoring, 20(4), 2021, 1428-1442. https://doi.org/10.1177/1475921720917227

[14] Trevor, P.: Invisible images: Your pictures are looking at you, Architectural Design, 89(1), 2019,

[15]

[16]

[17]

22-27. https://doi.org/10.1002/ad.2383

Anuja, B.; Atul, B.: Fruits and vegetables quality evaluation using computer vision: A review,
Journal of King Saud University-Computer and Information Sciences, 33(3), 2021, 243-257.
https://doi.org/10.1016/j.jksuci.2018.06.002

Dimitris, M.: Simulation in the design and operation of manufacturing systems: state of the art
and new trends, International Journal of Production Research, 58(7), 2020, 1927-1949.
https://doi.org/10.1080/00207543.2019.1636321

Sandhya, P. N.; Venkataraman, D.: A computer vision-based image processing system for
depression detection among students for counseling, Indonesian Journal of Electrical
Engineering and Computer Science, 14(1), 2019, 503-512.
https://doi.org/10.11591/ijeecs.v14.i1.pp503-512

Computer-Aided Design & Applications, 22(S1), 2025, 133-148
© 2025 U-turn Press LLC, http://www.cad-journal.net



http://www.cad-journal.net/
https://dergipark.org.tr/en/pub/@kemalnalbant
https://dergipark.org.tr/en/pub/@sevvaluyanik
https://journals.sagepub.com/doi/abs/10.1177/1475921720917227?journalCode=shma#con1
https://journals.sagepub.com/doi/abs/10.1177/1475921720917227?journalCode=shma#con2
https://journals.sagepub.com/doi/abs/10.1177/1475921720917227?journalCode=shma#con3
https://onlinelibrary.wiley.com/authored-by/Paglen/Trevor
https://www.tandfonline.com/author/Mourtzis,+Dimitris

