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With the development of science and technology and social progress, people can reveal design information in different forms on a
daily basis. The more common visual design information, the more important its development status. In visual communication
design, the two most important factors are color and image. These two factors can play a great role and can attract the public’s
attention. This article is based on AI technology to study the design of color matching and image application in visual media
communication design, aiming to innovate the method of visual media communication design, breaking through the
traditional color matching and image application, so as to better use color art in visual communication design and graphic art
and design excellent works. First, this article elaborates on the concept, main components, and influencing factors of visual
communication design and also introduces the application of Al technology, then designs a visual media communication
design model based on Al technology, and finally analyzes the current status of visual media communication design, usage,
and satisfaction. From the analytical analysis, it appears that the optical media interface is commonly used for packaging
design, responding to 45.6%; it is used more in the film and television media industry, reaching 68%; 49% of the public are
very satisfied with Al visual media communication design. The above data fully shows that the application of Al visual media
communication design is very wide, and the color matching and image use are very prominent, and the public is willing to
accept Al visual media communication design works.

1. Introduction

We live in a colorful world; colors and images have a great
impact on our vision, so the design of visual communication
cannot be achieved without colors and images. Color,
graphics, and text are the three main elements in a visual
media design. We will not overlook the important role of color
in the process of designing optical media. The purpose of
visual communication design is to attract more people, make
their products more visual and creative, so as to realize the
value of goods. The application of AI technology in the multi-
media field is not long, but it has made great progress, such as
multimedia players and intelligent voice speakers. Similarly,
artificial intelligence technology can be applied to the design
of visual media communication and use a more visual style
for its color and images, as well as a better artistic result.

Graphic design elements are widely used in different
fields of design, such as cross-media platform dynamic
design. These elements are used more and more, adapting
to the development trend of the times and the popular aes-
thetic intentions. The three elements can show colorful
visual effects in a static form, bringing sensual enjoyment
and psychological resonance to the public. Extended
sketches have different dots, lines, and levels of different
shapes, while color is a useful function to increase the con-
trast with the appearance of the sketch, as well as the text
to show the details of the photos correctly and directly.

The transformation of Huang et al’s socio-economic
structure to an M shape gave rise to a new consumer con-
cept: affordable fashion. Thanks to the high popularity of
Internet access and handheld mobile devices, it has become
a norm for modern consumers to browse and shop clothing
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products or information quickly and conveniently. Use sim-
ulated web pages and questionnaires to conduct formal
experiments, analyze product photos that combine three
visual codes (product, character, and environment), and
check which of them can stimulate psychological simula-
tions. However, he still uses traditional visual communica-
tion methods without any innovation [1]. Shi and Zhang
visual communication design is part of communication sci-
ence. However, the symbols in visual communication design
are difficult to express in words. Therefore, the audience is
not easy to accept and understand. Therefore, designers
introduce communication theory into visual communication
design and establish an effective visual communication
design communication model framework theory. This mode
can effectively realize the transmission of information and
provide a new theory for the research of visual communica-
tion design. However, his research theory did not funda-
mentally promote the development and innovation of
visual communication design [2, 3]. Mamoshina et al. out-
line the next generation of artificial intelligence and block-
chain technology and propose innovative solutions that
can be used to accelerate biomedical research and enable
patients to use new tools to control and profit from their
personal data and provide incentives for continued health
monitor. They introduced new concepts to evaluate and
evaluate personal records, including data combinations,
time, and relationship values. However, the accuracy of their
research data has yet to be confirmed [4].

The innovations of this article are (1) the combination of
qualitative research and quantitative research is fully dem-
onstrated in the fourth part of this article; (2) the combina-
tion of theoretical research and empirical research, based on
the analysis of Al technology theory, analyzes the visual
media communication design.

2. Design Research Methods of Color Matching
and Image Application in Al Visual Media
Communication Design

2.1. Brief Description of Al Visual Media Communication
Design. Visual communication refers to the design of informa-
tion transmission using visual symbols. With the advance-
ment of science, not only printing art, but also various
technologies such as graphics, electronics, and multimedia
design have been rapidly developed. The design of visual com-
munication is to “transmit” the information conveyed to the
audience, and it also needs the audience’s acceptance [5].
The purpose of communication design should be to make
the other party understand. The so-called “visual symbols,”
as the name suggests, refers to photos, televisions, movies,
etc., various design products, urban architecture, various sci-
ences and texts, etc., which can express people with specific
characteristics. This includes 4 procedures, who is, to whom,
to whom, and what information to communicate [6, 7].

The key elements of color design in visual media com-
munication are (1) color design and images. In the design
of visual media communication, the relationship between
color and image is closely linked. The design and color of

Journal of Sensors

the design not only reflects the existence of the object and
the object but also must be creative and beautiful [8-10].
(2) Color design and text. Text and color are interdependent.
The text has a certain color, whether it is religious or other
political color. Therefore, the symbolic meaning of color
must be considered in the color design of the text [11]. (3)
Color design and material media. The completion of the
color scheme must be demonstrated by a number of factors.
Thus, as time goes on, the system increases, and the color
spectrum increases significantly [12]. (4) Color design and
application materials. Color quality is largely reflected in
the selection of applied materials, which directly reflects its
texture. Therefore, color design is inseparable from materials
such as pigments, dyes, and inks [13, 14].

The influencing factors of color matching in visual
media communication design include the following: (1)
color design, including design methods and media, design
goals, design objects, and design concepts; (2) economic
and cultural influence. It mainly affects the content conveyed
by visual media, including the influence on various periods
and various religious environments; and (3) market strategic
positioning of design objects. Color design must fully con-
sider the personality of the audience, meet the aesthetic
requirements of each social class, and meet the audience’s
consumer psychology and spiritual and cultural pursuits
[15, 16]. From this, we can see the importance of color
matching in the design of visual media communication.
The workflow of the visual media communication system
is shown in Figure 1.

In the era of digital media, the characteristics of visual
communication design have also undergone great changes.
In order to further strengthen its implementation, its charac-
teristics must be analyzed. First of all, from the perspective
of guiding characteristics, this is one of the main character-
istics of the entire digital media. In the process of visual
communication design, in order to scientifically and com-
prehensively understand the visual characteristics of things,
they will actively seek out unconsciously. Especially, the
internal connection during the reading process is more obvi-
ous. Through visual communication, we can express daily
behavior habits and natural laws. Therefore, the guiding role
of visual communication design is very powerful. Only with
the strengthening of the strategic implementation plan can
the visual results be displayed.

Second is interaction. In order to ensure the continuous
improvement of visual design, both need to be considered.
Traditional optical designs have relatively strong interac-
tions and limitations. Overcoming this strong limitation,
the relationship between visual design and media is getting
closer [17]. In order to better improve visual design, but also
to strengthen the role and effect of media in visual design.
From a human point of view, humanitarianism is the driving
force behind visual communication design. In other words,
creating visible communication not only satisfies the spiri-
tual needs of people but also the physical, material, and spir-
itual needs of people [18]. In order to enhance the value of
visual communication design, the entire visual design must
respect the humanitarian concept. Finally, considering the
characteristics ~ of  diversification = and integration,
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FIGURE 1: Visual media communication system work flow chart.

diversification is mainly the method and form for designers
to obtain information. As the designer’s creative visual com-
munication design matures, it is becoming more and more
popular and perfect [19, 20]. The merger is mainly to inte-
grate academic knowledge in visual communication design,
especially to strengthen the integrity and layout of visual
communication design, so that the development of actual
visual communication design plans is more realistic [21].

Among all the components of visual communication
design, color is the element that can most attract the viewer’s
visual attention. The designer uses colorful LED tubes to
construct a dreamlike real space. The flashing neon lights
seem to make people feel like they are in the universe and
the Milky Way. They use a strong plane composition color
design to beautify the entire subway space environment.
Figure 2 is a visual flow chart of media communication
design.

2.2. AI Technology. Al is an English standard for intelligence.
Theories, systems, technologies, and systems used in
research and simulation are new science; human wisdom is
constantly expanding [22, 23]. The roles of Al technology
in visual media communication design are the following:
(1) AI technology can provide a better presentation platform
for visual media communication design, give audiences a
more perfect visual enjoyment, and help designers to com-
plete more convenient colors through AI technology
matched with simulation experiments [24, 25]; (2) Al tech-
nology is conducive to showing better image perception in
visual media communication design. At the same time, the
use of machine vision and image recognition technology
can help the concept of visual media communication design
to be more comprehensive. The audience is also more able to
receive information and understand the meaning [26, 27]. It
can almost be said that there are transcendences in the fields
of science and physics. The relationship between theory and
practice is the relationship between artificial intelligence and
thinking science. From a thinking point of view, artificial
intelligence is not limited to reasonable thinking. To pro-
mote the innovation and development of artificial intelli-
gence, we must study image thinking and stimulating
thinking [28, 29].

Figure 3 shows the related applications of AI technology.

3. Research Experiment on Color Matching and
Image Application Design in Al Visual Media
Communication Design

3.1. Design Model of Color Matching and Image Application
in Visual Media Communication Design Based on Genetic
Algorithm in AI Technology. The application of genetic algo-
rithms is also very large, such as human intelligence, imag-
ing, vision, machine learning, symbol design, and other
areas.

3.1.1. The Steps and Significance of Genetic Algorithm

(1) First select a group. In other words, select a character
string or a group of b;, i =1, 2, ---n. The first group is
a series of virtual solutions to problems. Generally
speaking, n=30-160. Usually, it is a symbol or a
group of people b, i=1,2,---n; b; is created ran-
domly. The best solution to this problem is achieved
by developing these first cases

(2) Select individuals as their next generation based on
the principle of survival of the fittest. Here, the
objective function f is set, the individual is repre-
sented by b;, and f(b;) is called the fitness of the
individual b,

k)
P{choosebi}—m . (1)

The number of times b; was selected as the next genera-
tion. Obviously, it can be seen from the above formula that
the stronger the adaptability, the better the survival; the
weaker the adaptability will be eliminated. This is the prob-
lem we want to solve, the optimal solution problem.

(3) The cross behavior is the random exchange of posi-
tions. It targets individuals selected for reproduction
of the next generation. Crossover can be divided into
single point crossover and multipoint crossover, and
the crossover probability is set to P. The purpose of
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FIGURE 2: Visual flow chart of media communication design.
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FIGURE 3: Related applications of Al technology.

crossover is to reproduce and produce new com-
bined individuals

(4) The mutation behavior is genetic mutation. After
crossover, new individuals are generated for genetic
mutation. The mutation probability is Pm, and the
value range is 0.01-0.2

(5) The global optimal convergence reaches a specific
individual optimal adaptability or is no longer suit-
able for individual optimal adaptability. With the
improvement of group adaptability, the iterative pro-
cess of algorithm convergence and algorithm termi-
nation. In addition, the previous generation group
has returned to the second step, which is to replace
the new generation group obtained by selection,
crossover, and mutation and continue the selection
process

3.1.2. Application of Genetic Algorithm in Visual Media
Communication Design. Genetic algorithms are well used
for machine learning, image processing, etc. Image process-
ing is a function of the communication system, i.e., the use
of graphics computers. Its processing program is input

images, that is, use optical character readers and other
equipment to directly “read in” various graphics and tables;
form images, that is, use a computer to draw a large amount
of stored data into simple and clear charts; and output
images, that is, the computer will output the processed
image according to the style (hard copy or soft copy) that
people want. Image processing helps to organize complex
digital stories at length so that they are seamless and clear
and fast, which is ideal for people to make better decisions.
In addition to image processing, image processing also
includes image compression, storage, enhancement, process-
ing, quantization, spatial filtering, and image pattern
recognition.

3.1.3. Kalman Filtering Algorithm. Kalman observation is the
introduction and production of an algorithm that uses a lin-
ear state system to accurately measure the state of the system
from detailed data.

First, suppose the measured value at a certain moment of
the image is a fixed formula

(2)

xI
I
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TaBLE 1: Application of visual media communication design/%.

Application field Logo design Advertising design Package design Environment design Corporate image Orchestration Illustration

2016 15.4 5.6 3.8
2017 12.4 11.9 16.5
2018 14.5 13.5 18.9
2019 224 16.8 18.4
2020 21.5 18.4 22.5
2021 20.8 359 45.6

9.4 4.5 12.3 14.2
9.8 7.7 8.2 9.4
10.7 6.9 7.8 8.3
13.5 10.2 6.5 8.9
23.6 27.8 21.5 224
25.3 35.9 22.8 21.6

Application of visual media communication design
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FI1GURE 4: Application of visual media communication design/%.
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FiGure 5: The industry and the proportion of people using Al
technology in visual communication design.

then the best estimated value X;_; at the previous moment.
The covariance matrix is p,_;. Then, there is Py =Py_, + A
tvi_, and v, = v,_, that is

R 1 At ~ _
X = X1 = FiXpy. (3)
0 1

At this time,

pi=cov (FiZi_y) = Fy cov (X)) Fy = FPi Fr. (4)

If we add an additional control amount, such as salt and
pepper noise a, at this time P, = P,_, + Atv,_, + (1/2)At?a
and v, = v;_; + Ata then at this time:

At?
2]( = Fk)?k_l + 2
At

a= Fk%k—l + Bkﬁk' (5)

In addition, we must clarify that the design of our system
is not 100% accurate, because there is still noise interference
and Q fluctuation. Therefore, we must complete the noise
forecasting process as follows:

X = FiXp_y + By ©)

P =F P, Fl + Q.

Due to the influence of error accumulation, simple eval-
uation of the system will lead to more and more serious esti-
mates, so the observation data of the sensor is used to correct
the estimate. As shown in the following formula, using the
same method as the prediction step, the estimated value
space can be made consistent with the observed value space:

naexpected = Hk&k’
Y =HPH;. (7)
expected

Assume that the observed value is z;. At the same time,
there are also noise interference problems such as sensor
noise in the observation data, so the combination of R, is
used to represent the distribution of this noise. Currently,
the observed value (Z,,R,) and the estimated value (

Hexpected> Lexpected) aT€ in the same position, but the probabil-

ity distribution is different.

We multiply the Gaussian distribution of the observation
value and the estimated value, and the Gaussian distribution
of the result is described as follows:

K:; ;+; ,
!7‘:/7‘0+K(17‘1 _(7‘0)’ (8)

£-3(3+3) -
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FIGURE 6: Examples of color matching and image application (picture from Baidu Gallery).

FIGURE 7: Shading circle chart and shading radiation chart (picture from Baidu Gallery).

TaBLE 2: The resistance of different visual communication designs to image rotation attacks.

Counter clockwise rotation 2° T =380 T =160 T =200 T =250 T =300
Independent visual communication 459 52.5 53.4 55.1 56.2
Multimedia + visual communication 50.2 62.7 63.6 68.9 70.1

Al + visual communication 60.3 83.2 85.9 84.6 85.6
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FIGuURrk 8: The resistance of different visual communication designs to image rotation attacks.

TaBLE 3: Comparison of image resistance to compression.

Compression Ordinary visual Visual communication design using Visual media communication design using AI
ratio/% communication design multimedia technology

90 1.0000 16.6135 6.3130

80 1.0000 12.7358 4.3397

70 0.9976 10.2955 3.8235

60 0.9976 9.4345 3.5297

50 0.9976 8.2847 3.1483

40 0.9976 7.2928 3.0645

Then, substituting the estimated value (i, Yo) = (H X
,HP,H]) and the observed value (ji;,Y;) = (Z,, R;) into
the above three formulas, you can get:

K =HPHJ (HPHT +R,)
Hkik = Hk§k+K(2k - ijek),
H.PH] = H.P,H{ - KHP,H;}.

Among them, k is called Kalman gain.

The cost and estimated value of the signal source is
almost equal to the distribution. For a better understanding
of performance, the intention is that the model will not
change much. In order to obtain better results, we use the
measured value of the current time node as the measured
value of the 1 - N time node. In principle, the higher the
value of N, the better the filtering phenomenon, but the
more serious the lag of the filtering result.

3.1.4. Gray Expected Image Algorithm. Let n be the random
size of any discrete pixel in the image L, L,, -+, L. The gray
distribution of image can be described by probability distri-
bution. Suppose that the occurrence probability of each gray
level is

p1=P(Ly),p, =P(Ly), - py = P(Ly)- (10)

And there are

This kind of random variable can be described by the fol-
lowing density matrix:

b'¢
P(X)

LlLZ LN

PPy Py

(12)

It can be seen that for different images, the density table
is different. In the mathematical model of variables, the
expected value is a very important statistical record, which
reflects the average value of the variables. Looking at the
material used, it represents the center of mass of the object
where the values of the variables are applied. Since the gray
value is a random variable in the image, segmentation from
the gray “center” should be the best balance point, which
makes the gray value of black pixel equal to that of white
pixel. Set pty ..1q tO represent the threshold value.

N
Hihreshold = Z LnP(Ln)' (13)

n=1
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Comparison of image resistance to compression
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TaBLE 4: The purpose and medium of visual media communication design for color matching and image application.

Industry sector Purpose Percentage Medium Percentage
Design industry Convey the design concept 78% Paper media 58%
Education industry Achieve good teaching results 76% Multimedia media 62%
Film and television Play ultimate viewing effect 95% Multimedia media 82%
Achitechive Make a good design artwork 57% Paper media and multimedia media 59%
News industry Make news more colorful 85% Paper media 92%
It can be deduced from the above formula, 95
N 90
Hihreshold = ZL 711@”)
thresho! noN >
n=1 Zm:lh(Lm) (14) 85 4
N
[/l _ ananh(Ln) xX 80
threshold — N . )
anlh(Ln) %o 75
g 4
S
Its calculation process is very simple, it is very easy for g
hardware implementation or DSP chip, and the calculation
accuracy can be fully satisfied under the condition of fixed- 65 -
point operation.
60
4. Research and Analysis of Color Matching and
1 3 1 1 1 1 55 T T T T T T T
Image Ap.phc.atlon D.es1gn in Al Visual Media L
Communication Design
Industry sector
4.1. Status Quo of Al Visual Media Communication Design.
Visual media communication design has been involved in Purpose
logo design, advertising design, packaging design, internal Medium
and external environment design, corporate image design, Fiure 10: The purpose and medium of visual media

and other industries. Between Table 1 and Figure 4, it can
be seen that the proportion of visual media logo design is
20.8%, advertising design is 35.9%, packaging design is
45.6%, interior and exterior environment design is 25.3%,
and corporate image design is 35.9%. It can be seen from
the above data that the proportion of packaging design is
the highest, indicating that users are first concerned about
the packaging of the product and are easily attracted by the
color matching and image application of the product.

communication design for color matching and image application.

We conducted random interviews in an art center and
interviewed 380 people in the industry and the application
of visual communication technology. From the survey data
in Figure 5, it can be seen that among the people we inter-
viewed, the number of people engaged in the film and televi-
sion industry is the largest, with 95 people, and the
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Satisfaction with color matching and image
application in visual media commubication design
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Combine colorand graphic design

F1GURE 11: Satisfaction with color matching and image application in visual media communication design.

proportion of visual media communication design using Al
technology has reached 68%, followed by the news industry
with 72 people accounting for 42%.

4.2. Color Matching and Image Application of Al Visual
Media Communication Design. Figure 6 is an example of
color matching and image application. The choice and grasp
of colors in visual communication design are very impor-
tant. It is best for designers to use colors carefully and wisely
to create an effective visual system that allows users to distin-
guish the similarities and differences between elements,
instead of using too many colors. And the saturation of the
color and the area occupied by adjacent colors must be con-
sidered. An interface that is too saturated and uses too many
colors will overwhelm the user’s visual senses, making it dif-
ficult to communicate effectively. The brand needs and com-
munication needs of the interface may also conflict in color
selection. Because different colors have different meanings to
different cultures. Therefore, before choosing colors for the
target population, you must first confirm the meaning of
the selected colors and color combinations.

Figure 7 shows the same use of two colors for different
images, and the visual effects are very different. The same
pictures are drawn on a grid background. The curve on
the left seems to be spiral, but in fact, it is concentric. Just
use bamboo needles and so on to draw along the curve.
The picture on the right is drawn on a radial background.
The eight-layer rectangle outside the black rectangle in the
center of the picture also looks skewed and not straight.
Therefore, in packaging or multimedia equipment, we
must pay attention to the effect of shading and color
matching; otherwise, it is easy to give people a sense of
dizziness and cause people’s visual fatigue. Of course, if
you want to temporarily use it as an eye-catching tech-
nique, it is very flattering.

It can be seen between Table 2 and Figure 8 that the
robustness to rotating attack behavior is far different under
different threshold T selections. The selection of the thresh-
old T plays a key role in the extraction of the feature matrix.

For images with complex textures, a larger threshold value
should be selected, so that the extracted features have good
point stability and strong robustness to conventional signal
processing. However, for flat and clear images, the threshold
should be smaller to extract enough feature points to charac-
terize the original image and avoid the problem of high
watermark similarity of different images.

It can be seen between Table 3 and Figure 9 that the
image application using Al technology is almost unaffected
by JPEG compression, but as the compression ratio
increases, the traditional visual communication design
methods are affected more and more frequently. The coeffi-
cient is more sensitive than the intermediate frequency coef-
ficient. And this contrast is more obvious, and it can be
clearly seen that the image application will not change dras-
tically as the compression ratio increases.

Between Table 4 and Figure 10, we can see that different
industries use visual communication design for different
purposes and media. The survey results for most people
show that 78% of people believe that the design industry
wants to convey design concepts and show the artistic sense
of design. 76% of people in the education industry believe
that visual communication designers are used for clarity
and intuitiveness. Teaching, to achieve a good teaching
effect, 95% of the people in the film and television indus-
try believe that the purpose is to achieve an ultimate view-
ing effect; 57% of the construction industry and 85% of
the news industry also show a love for visual media com-
munication design.

In addition, there are many kinds of media for visual
media communication design. According to the characteris-
tics of different industries, the applicable media for each
industry are different. For example, in the film and television
industry, multimedia media are mostly used, but in the news
industry, 92% of people use paper media. This shows that
with the development of technology, visual communication
design has more forms of presentation, and it is also more
conducive to spreading the effect of visual media communi-
cation design.
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4.3. Satisfaction Analysis of Color Matching and Image
Application in Visual Media Communication Design. From
the data in Figure 11, it can be seen that 58% of the people
who are very dissatisfied with the visual media communica-
tion design that only use color design may be because most
people do not directly understand the meaning of color;
for example, red represents enthusiasm and can also repre-
sent revolution. The visual media communication design
that combines color matching and image design has 49%
of the people expressing satisfaction, because of the visual
impact of colors and the aesthetic feeling of images.

5. Conclusion

This article is mainly to study the color matching and image
application design in AI visual media communication
design. By consulting related literature, we have deeply stud-
ied the advantages and disadvantages of traditional visual
media communication design, as well as color matching
methods and image application. On the basis of previous
research results, this paper launches a research and analysis
of color matching and image application design in Al visual
media communication design.

This article first briefly describes the application of visual
media communication design and AI technology and then
designs a visual media communication design model based
on the genetic algorithm in AI technology and removes the
effect of image noise through the Kalman filter algorithm.
Finally, it analyzes from three aspects, namely, the analysis
of the status quo of visual media communication design,
the analysis of color matching and image application in AI
visual media communication design, and the satisfaction
analysis of color matching and image application in visual
media communication design.

The shortcomings of this article are that the application
of AI technology in the design of visual media communica-
tion is not mature enough, and the related image application
research is still relatively small. We need to conduct further
research and explanation. In addition, the color matching
and image application of visual media communication
design still need to be innovated and developed.
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