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Information technology and cultural education in China are constantly advancing, with more and more advanced technology and
innovative teaching models, and the development of education and technology is complementing each other and progressing
together. New technology has created new conditions for visual communication in the field of design, which has made great
changes in the visual communication industry from form to content, making it more plastic and creative. Design is a rapidly
changing profession, and every new technology may bring changes. 'erefore, visual communication training must cooperate
with modern development, keep up with the information age, and avoid the content and format of professional courses being too
old. Visual communication design needs a new teaching form, which not only optimizes the visual communication design of
teaching contents and methods but also expands the teaching depth, promotes the innovation and research of teaching mode, and
provides multiple guarantees for students’ professional development.

1. Introduction

Digital media is a change in information technology that is
leading the way in art and design, effectively presenting a
new visual art experience. Visual communication design is a
design that is expressed and conveyed to the audience
through visual media, reflecting the contemporary charac-
teristics of graphic design and rich connotations of design.
'e emergence of digital multimedia constantly challenges
and enriches the traditional visual communication methods
and extends the contemporary visual communication de-
sign, which gradually changes from the previous flat and
static form to the dynamic and comprehensive direction,
from single media to multimedia, from two-dimensional
plane to three-dimensional and space, and from traditional
printed design products to virtual information image
communication. 'e transformation is from traditional
print design products to virtual information images. Ad-
vertising, as an important form of visual communication,
has also taken a qualitative leap under the impetus of digital
multimedia technology. 'e new generation of advertising
visual communication methods, such as online advertising,

digital film, television advertising, multimedia electronic
display, and multimedia interactive advertising, has pene-
trated all aspects of social life with a rapid development
trend. 'e so-called multimedia is the synthesis of a variety
of information media. Multimedia technology is not a
simple composite of various information media, but a digital
information technology that combines text, graphics, im-
ages, sound, video, animation, and other forms of infor-
mation together, and can support the completion of a series
of interactive operations through comprehensive computer
processing and control. In today’s information society,
digital multimedia technology marked by computer science
has brought a new atmosphere to advertising design and
communication and achieved remarkable social and eco-
nomic benefits. With the impetus of digital multimedia
technology, advertising promotion strategy has also trans-
formed from the stage of pure brand promotion to the stage
of more detailedmarketing and started to focus on and select
regional media, industry media, and media with more de-
tailed market positioning, and the way of digital multimedia
advertising operation and release has become more diver-
sified and humanized. In the environment of digital media,
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teachers should adjust the construction and development
direction of visual design majors, change traditional
teaching thinking and methods, and adopt unique and in-
novative teaching forms [1].

However, at this stage, there are many teaching problems
in visual communication design courses.

1.1. Teacher Level

1.1.1. Teachers Dominate and Do Not Keep Up with the
Times. At present, some teachers still adopt the old teaching
methods, explaining the basic knowledge first and then
letting students practice [2]; some teachers occupy a
dominant position and do not guide students to take the
initiative to discover new problems, so it is difficult to ef-
fectively stimulate students to play their creative power.
Some teachers are more accustomed to guiding students to
carry out creations in the form of hand drawn, and the
teaching content is mostly set to static design based on two-
dimensional planes. As a visual and practical art, visual
communication design includes not only static and flat
visual effects but also dynamic three-dimensional and four-
dimensional visual effects [3]. However, some teachers fail to
keep up with the times and lack the ability to use new media
technology, so it is difficult to realize the teaching conversion
of static and dynamic, single- and multidimensional spaces
well. In addition, some teachers ignore the new trends and
fail to keep abreast of the cutting-edge discipline
concepts, resulting in relatively backward teaching contents
and teaching methods, which makes it difficult for students
to apply the new visual design techniques to their design
works.

1.1.2. Improper Teacher Training, Which Affects the Ability to
Improve. 'e training system for teachers of visual com-
munication design in some schools is not perfect, and some
teachers have not fully mastered the course content system
and the skills related to classroom teaching [4]. 'e training
activities for teachers of visual communication design ma-
jors carried out by some universities focus on improving
teachers’ professional ability, and the training of design
historiography, design criticism, and other design theoret-
ical knowledge is relatively insufficient. 'is makes it dif-
ficult for some teachers to systematically apply the
theoretical knowledge they have learned to guide students’
design practice in visual communication design teaching
and also makes their teaching process lack of skills [5]. 'is
has a negative impact on the improvement of teachers’
teaching ability and professionalism.

1.1.3. Evaluation Methods Are Relatively Single and Still
Weak. Some teachers of visual communication design
courses only pay attention to evaluating students’ design
works, neglecting students’ design practice process, and even
if they release online courses, they set chapter quiz scores as
the main basis for judging grades, lacking attention to
students’ growth trajectory and emotional value [6]. 'e

single, one-sided evaluation method tends to affect students’
enthusiasm for learning, and teachers should conduct the
course evaluation with openness and diversity.

1.2. Student Level

1.2.1. Students’ Participation Is Not High, and the Learning
Effect Is Not Ideal. In the past, the design course was that the
teacher spoke and the students listened, some students
passively received knowledge, and it was difficult for them to
actively discover problems, their thinking was restricted, and
they often just completed the design tasks according to the
teacher’s requirements. For students with a solid foundation,
they can successfully complete the task according to the
requirements; for students with a weaker foundation, they
have not fully understood the theoretical knowledge taught
by teachers and have to learn to apply it, which may produce
fear and burnout [7]. 'e visual communication design
course has a strong practical nature, and students’ partici-
pation in practical activities is not enough, their enthusiasm
will be reduced, and the learning effect will not be
satisfactory.

1.2.2. Insufficient Design Appreciation and Lack of Artistic
Creativity. Visual communication design is a discipline
involving a wide range of fields. Under the background of
new liberal arts teaching, although some visual communi-
cation design courses have been integrated across majors,
they still lack the systematic integration of related profes-
sional teaching resources [8]. In addition, some students lack
the ability to learn independently and only learn the basic
knowledge in a step-by-step manner, lacking the awareness
to improve their professional skills and the motivation to
design works independently, so the designed works often
lack creativity and the theme and connotation of the works
are insufficient [9]. 'erefore, only by enhancing students’
aesthetic ability and creativity, they can design visual works
with artistic creativity.

'erefore, we should propose a new approach, and our
basic architectural idea is shown in Figure 1. 'e purpose is
to take the innovative design concept as a precursor and
guide students to form their own innovative consciousness.

'e visual focus is also known as the visual center, which
is different from the center in the geometric sense. We draw
a rectangle, use the eye’s measurement to find the center of
the rectangle, and draw a point there, which is the “visual
center.” Two diagonals of the rectangle and a point at their
intersection are drawn, which is called the “geometric
center.” At this point, we will find that the visual center is a
little higher than the geometric center, which means that
when we read the picture, we will first focus on the visual
focus and then follow the direction and strength of the image
to develop the process of sight.

2. Related Work

'e purpose of art and design education is to cultivate high-
quality, comprehensive design and satisfy the needs of the
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market [10]. Traditional teaching mode cannot meet the
supply and demand of talents in society, and it should take
into account the theory and cultural heritage and practice,
dig deeper into Chinese culture, and deepen students’
knowledge of the profession; the faculty should not be single,
but should establish a team of teachers, and at the same time
focus on academic exchange and integration and urge
teachers to carry out curriculum reform according to today’s
social talent needs and new training methods.

'e course content includes VI design, advertising de-
sign, printing design, design demonstration, etc. 'e tra-
ditional visual communication scheme cannot meet the
needs of students, and the technical and practical courses of
digital media are still insufficient. Second, the visual com-
munication specialty lacks a systematic and continuous
teaching system, the curriculum connection is insufficient,
there is a gap between the two, and students lack learning
opportunities for practical skills. In the new era, students
need to acquire more and more new knowledge, but the
learning time is getting shorter and shorter, resulting in
students having too much unified thinking, which will only
increase the content of postsecondary courses to a certain
extent.'e increase of classroom content and the shortening
of teaching time have a serious impact on the teaching
direction, causing students to think about time design and be
nervous to a certain extent. 'e increase of classroom
content and the shortening of teaching time have a serious
impact on students’ teaching direction, leading to the belief
that students think less and less about design, resulting in
their lack of comprehensive design ability and creative
thinking, and confusion about students’ professional growth
in the future.

Creative thinking is the most basic requirement for
visual communication design majors, and the new era is
mainly based on the development of modern information
technology; how to carry out the integration of aesthetics
and technology is an important problem faced by students of
visual communication art and design in colleges and uni-
versities. Nowadays, many colleges and universities still
adopt the previous teaching form and still carry out teaching
work with the exclusive indoctrination teaching method,
teachers only teach themselves on the podium, regardless of
whether students master and understand, and most colleges
and universities do not pay attention to stimulating teaching
methods, such as contextual teaching, discussion teaching,
and practical teaching, which to a certain extent hinders the

development of visual communication design students [11].
Visual communication design is a profession with strong
practicality and innovation, and if the old ideas and concepts
are not abandoned, then it will have a great impact on the
cultivation of professional talents and will seriously restrict
the progress and development of students [12]. In the
teaching reform, teachers should not only optimize and
update theoretical teaching contents but also innovate
teaching methods to promote students’ comprehensive and
integrated growth and continuously cultivate their inno-
vation and practical ability [13].

Creative thinking is the most important requirement in
the field of visual communication design. How to realize
aesthetics and integration technology is an important topic
faced by the college of visual communication art and design.
At present, many universities still use the previous teaching
forms and continue to carry out teaching work in an ex-
tremely considerable way.Whether teachers master it or not,
they will study in the department by themselves. However,
most universities do not pay attention to this stimulating
teaching method as teaching for specific situations, dis-
cussion teaching, practical teaching, etc. To some extent, it
hinders the development of visual communication of design
students [11]. Visual communication is a practical and in-
novative profession. If we do not abandon the old ideas and
concepts, then it will have a great impact on the cultivation
of professional talents and seriously restrict the progress and
development of students [12]. As a part of educational re-
form, teachers should not only optimize and update the
theoretical teaching content but also innovate teaching
methods, promote the comprehensive growth of students,
and constantly develop their creativity and practical ability
[13].

'e teachingmode is closely connected with the teaching
effect and talent cultivation, and the advanced or not of the
teaching mode directly affects the classroom effectiveness
and indirectly affects the cultivation goal [14]. Teaching
mode is a kind of teaching system and form, in which
teaching contents, concepts, and methods are integrated
with each other. In the present time of rapid development of
information technology, advanced technical means should
be fully used to assist teaching, innovate teaching tools, and
methods, so as to enrich classroom contents, increase
teaching resources, and improve teaching results [15]. First,
as a visual communication platform, the new era can help
teachers and students understand the development trend of

Understand Observe Define
POV Ideate Prototype Test

Steps of Design �inking

Divergence
Convergence

Convergence

Divergence

Cultivation of high quality applied talents

V
isual com

m
unication design

practice design 

Professional
Knowledge

Professional
Skills

Innovation
ability

Professionalism

Industry-
education

integration

Figure 1: Innovative thinking in visual communication design courses.
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the design industry; second, the relatively mature technology
in the new era has been effectively integrated into the visual
communication curriculum, which is an indispensable help
for students’ learning and practice [16]. 'e communication
application in the new era has broken the space limitation of
the development and teaching mode of visual communi-
cation mode, improved students’ learning intention, and
optimized the visual communication method of curriculum
design [17].

'e amount of information transmitted is very small and
too single, so people cannot watch and think slowly, but in
the past, it cannot meet the needs of today’s huge amount of
information in one form and one way of expression, and it is
more selective and effective [18]. From the era of black and
white print information to the era of digital media, people’s
lives have changed dramatically, and in the new era, a cell
phone can do shopping, chatting, reading, entertainment,
communication, and other functions [19]. 'e traditional
print media is gradually replaced by the new era, which can
be used to show more diverse content that the design wants
to express. VR virtual media, 3D media, etc. are all new
technologies that need to be applied to visual communi-
cation design today, and the communication mediums that
keep up with the times bring new progress and development
to the visual communication design classroom [20].

3. Methodology

'e curriculum construction and analysis of visual com-
munication design are carried out to obtain the feature vector
function of the visual communication design curriculum.
Among them, some of the feature courses have unreasonable
status, and the remaining courses have certain noise com-
ponents, which also have an impact on the feature courses.
'e value of the relationship between visual communication
design courses and feature courses is x(x � 1, 2, . . . , N),
which is calculated by the following equation:

μ(i) �


2N−1
i�1 RIMFi

(j)Rx(j)
����������������������


2N−1
j�1 R

2
IMFi

(j)
2N−1
j�1 R

2
x(j)

 . (1)

'e random variables of the visual communication
design course extracted using linear analysis. First, two
random variables are set as X and Y, and there is a certain
correlation between them. 'e relationship between the
known random variable X, the visual communication
design course feature variable HY/X, and the uncondi-
tional visual communication design course feature vari-
able H(Y) is represented as H(Y)≥H(Y/X). 'e equation
of the relationship between the two random variables is as
follows:

I(Y; X) � H(Y) − H(Y/X). (2)

Let the D-dimensional space of sample information of n

visual communication design courses be X � [x1, x2,

. . . , xn], the corresponding feature course matrix be

Z � [z1, z2, . . . , zn], and (d � D) be the corresponding
feature course d-dimensional vector zi(1, 2, . . . , n). 'e
corresponding feature course matrix is Q, where the
equation of the feature course qij is as follows:

qij �

exp
− xi − xj

�����

�����
2

t
⎛⎜⎜⎝ ⎞⎟⎟⎠, − xi − xj

�����

�����
2
< ε,

0, otherwise,

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

(3)

where the two adjacent feature courses are xi, xj, the con-
stant is t, and the very small constant is the threshold ε.
When ε> 0, the solution for the visual communication
design course is as follows:

argminW 
ij

W
T
xi −W

T
xj qij � argminWW

T
XLX
⊤

W �λX DX
⊤

W.

(4)

Among them, the characteristic course dij � jqij can re-
flect the frequency of visual communication design course
distribution. At this time, the characteristic course variation
matrix is W, which is obtained through the characteristic
decomposition:

XLX
⊤

W � λX DX
⊤

W, (5)

where the singularities of the course feature matrix X DX⊤

can be mapped to the PCA feature space for singular feature
elimination, and the course feature information is obtained
as follows:

x⟶ z � W
T
x,

W � WPCAWLPP.

⎧⎨

⎩ (6)

Based on the obtained change matrix of course
information,

yi � b0 + 
k

j�1
bjxj, (7)

where the course information is b0, bj. 'e visual commu-
nication design course feature vector is obtained by the
above model feature extraction as follows:

Y � y1, y2, . . . , yi, . . . , yk( . (8)

'e state variable of the visual communication design
course is chosen as x and the feature course variable is y. 'e
spatial expression of the state model of visual communi-
cation design is constructed as follows:

x
·

� Ax + Bu,

y � Cx + Du,

⎧⎨

⎩ (9)

where x denotes the characteristic course stability param-
eter, u denotes the vector of characteristic course parameters
of the r-dimensional model, y denotes the vector factor in
the m-dimensional model, A is the n × n order matrix in the
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visual communication design state model, the n × r order
factor matrix output by the system course identification
instrument is B, C is the n × m order matrix output by the
actual vector, and D is the m × r order gap matrix in the
system model.

'e visual communication design state space is de-
scribed using the random matrix analysis method, that is,

(t � 1, 2, . . . , T). (10)

Let the parameter matrix A, which undergoes change,
and the course change in the change matrix C is ImΔcnm. In
summary, the equation of state is derived as follows:

x � Ax + Bu + IiΔaijxj + B1d,

y � Cx + Du + ImΔcnmxn + D1d.
(11)

Here, the jth irrational state vector of the irrational state
vector x is xj, Ii is the same matrix, in which the visual
communication design is located, and Im indicates that the
matrix vector of y.

'e residual r(t) is as follows:

r(t) � y(t) − Y(t). (12)

'e residual threshold is as follows:

Jt � μ uj, tk  ± 2.05σ2 uj, tk . (13)

Assuming that the visual communication design course
feature vector and the visual communication design course
feature vector have been monitored so far, then the yi

difference in the kth feature vector is obtained as follows:

Δij(k) � yi(k) − xj(k)


. (14)

With equation (14), the random matrix spectrum is
obtained using the following equation:

V yi(k) − xj(k)


 �
Δij(min) + aΔij(max)

Δij(k) + aΔij(max)
, (15)

where the environmental parameters of the visual com-
munication design course are Δij(min),Δij(max), and the
discrimination coefficient of the course is a.

Based on equation (15), the gray random matrix spec-
trum is constructed using the following equation:

Γ �

V y1, x1(  V y1, x2(  · · · V y1, xs( 

V y2, x1(  V y2, x1(  · · · V y2, xs( 

⋮ ⋮ ⋱ ⋮

V ym, x1(  V ym, x2(  · · · V ym, xs( 

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (16)

Let it be known that the visual communication design
course pattern is Y � y1, y2, . . . , ym  and the course feature
vector is T � t1, t2, . . . , tn , then the affiliation degree of the
jth class of visual communication design course index of the
ith class is rij, and using the following equation to normalize
the affiliation degree of the visual communication design
course, we get the following equation:



n

j�1
rij � 1. (17)

Using equation (17) as the basis, the relationship matrix
of visual communication design is derived. 'e individual
affiliation vectors are derived using the following equation:

B � U1, U2, . . . , Un 
T
. (18)

'e following equation was used to find the closeness of
identification model to the standard model:

W Ri, B(  �


n
j�1 ηj ∧Uj 


n
j�1 ηj ∨Uj 

. (19)

By comparing the closeness of visual communication
design courses, the maximum value is selected as the course
information, so as to complete the study of the construction
method of visual communication design courses:

(1) At a certain time point t, the N sampled data in the
system can be arranged as an n-dimensional vector,
xi ∈ RN.

(2) 'e system data sampling time T is long enough to
extend Xt in time to form a database Ω ∈ RN×T.

(3) 'e sampled data for any time period (t � 1, 2, . . . , T)

can be described as follows:

Xn � x1, x2, . . . , xT . (20)

Based on the above method, the actual system is
transformed into a random matrix model by sampling the
data.

4. Experiments

'e efficiency of the three course design methods was tested
with the number of sample data as the independent variable,
and the results are shown in Figure 2.

With the gradual increase of the number of visual
transmission course samples and the change of the design
coefficients of the three course development methods, the
course design is designed based on the random matrix
analysis of the visual transmission spectrum. 'e maximum
calculation rate is 98% [5]. In curriculum design, the
maximum development rate is 74%, while in curriculum
design, the maximum development rate is 41% [6], which
shows that the visual transmission method based on random
matrix analysis is much higher than the design of the other
two courses.

In order to further verify the curriculum development
method based on random matrix spectroscopy analysis, the
effectiveness of the method is tested by analyzing examples
under different intensities, as shown in Figures 3–5.

As shown in Figures 3–5, when the intensity of the visual
transmission process is 50%, the residual value obtained is
relatively high, so it is difficult to achieve an effective process
design, because the visual transmission process cannot be
detected in the process of designing the peak value of burst

Mathematical Problems in Engineering 5
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signal, while the visual transmission intensity is 30%, and the
result is relatively small. 'e visual transmission analysis is a
random matrix spectrum designed for the training course,
which can be effectively designed for visual transmission
with high intensity.

In order to further verify the effectiveness of the pro-
posed method, the method of determining the number of
courses in this study is compared with the actual number of
the above four courses, as listed in Table 1.'e analysis of the
results in Table 1 shows that the result of this course rate
determinationmethod is very close to that of the ideal course
specification, which proves the effectiveness of the method
proposed in this study and the effective development of this
method.

In order to compare the distribution of different cur-
riculum construction, we have done further experiments to
analyze, and the specific results are shown in Figure 6.
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Table 1: Course rate identification results of this method (%).

Identification
times (times)

Rate recognition of
the proposed

method

Ideal rate
recognition

20 96 97
40 96 96
60 96 94
80 98 97
100 94 98
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Figure 2: Results of course design effectiveness test.
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5. Conclusion

In summary, China is gradually entering a new era char-
acterized by high technology, high quality, and fast inter-
connectivity, which not only brings space to the field of
visual communication but also presents new challenges for
visual communication teaching. 'e application of relevant
technologies in visual communication design methods can
not only convey the main objectives of the message but also
effectively improve students’ learning performance. Com-
paring the method of determining the number of courses in
this study with the actual number of the four courses
mentioned above, the visual communication analysis is a
random matrix spectrum designed for training courses that
can be effectively designed for high-intensity visual com-
munication, proving the validity of the method proposed in
this study and the effective development of the method.
Teachers should constantly reform and learn new teaching
models, contents, and systems, optimize teaching conditions
and quality, find new starting points, combine traditional
teaching methods with education, form knowledge visual
transfer skills adapted to the new era, develop students’
career orientation, and improve their employment
competitiveness.

Data Availability

'e datasets used in this study are available from the author
upon request.

Conflicts of Interest

'e author declares that they have no conflicts of interest.

Acknowledgments

'is work was sponsored in part by the Tutorial System
Scientific Research Project Foundation of Guangzhou
Huashang College (2022HSDS08).

References

[1] C. Yu, “Retraction Note: climate environment of coastline and
urban visual communication art design from the perspective
of GIS,” Arabian Journal of Geosciences, vol. 14, no. 23,
2561 pages, 2021.

[2] F. Wang, J. Lv, G. Ying, S. Chen, and C. Zhang, “Facial ex-
pression recognition from image based on hybrid features
understanding,” Journal of Visual Communication and Image
Representation, vol. 59, pp. 84–88, 2019.

[3] S. Venkatraman, M. Alazab, and R. Vinayakumar, “A hybrid
deep learning image-based analysis for effective malware
detection,” Journal of Information Security and Applications,
vol. 47, pp. 377–389, 2019.

[4] R. Ali, S. Lee, and T. C. Chung, “Accurate multi-criteria
decision making methodology for recommending machine
learning algorithm,” Expert Systems with Applications, vol. 71,
pp. 257–278, 2017.

[5] G. Cai, Y. Fang, J. Wen, S. Mumtaz, Y. Song, and V. Frascolla,
“Multi-carrier $M$-ary DCSK system with code index
modulation: an efficient solution for chaotic communica-
tions,” IEEE Journal of Selected Topics in Signal Processing,
vol. 13, no. 6, pp. 1375–1386, 2019.

[6] X. Huang, J. Sang, and C. Xu, “Image-Based personality
questionnaire design,” ACM Transactions on Multimedia
Computing, Communications, and Applications, vol. 18, no. 4,
pp. 1–20, 2022.

[7] S. N. Chandrasekaran, H. Ceulemans, J. D. Boyd, and
A. E. Carpenter, “Image-based profiling for drug discovery:
due for a machine-learning upgrade?” Nature Reviews Drug
Discovery, vol. 20, no. 2, pp. 145–159, 2021.

[8] S. Anayat, A. Sikandar, S. Abdul Rasheed, and S. Butt, “A deep
analysis of image based video searching techniques,” Inter-
national Journal of Wireless and Microwave Technologies,
vol. 10, no. 4, pp. 39–48, 2020.

[9] E. Shahid and Q. A. Arain, “Indoor positioning:“an image-
based crowdsource machine learning approach”,”Multimedia
Tools and Applications, vol. 80, no. 17, pp. 26213–26235, 2021.

[10] P. Séroul, R. Campiche, S. Gougeon, M. Cherel,
A. V. Rawlings, and R. Voegeli, “An image-based mapping of
significance and relevance of facial skin colour changes of
females living in 'ailand,” International Journal of Cosmetic
Science, vol. 42, no. 1, pp. 99–107, 2020.

[11] C. Morgan, T. M. Fajardo, and C. Townsend, “Show it or say
it: how brand familiarity influences the effectiveness of image-
based versus text-based logos,” Journal of the Academy of
Marketing Science, vol. 49, no. 3, pp. 566–583, 2021.

[12] Q. Sun and Q. Wu, “Feature space fusion classification of
remote sensing image based on ant colony optimisation al-
gorithm,” International Journal of Information and Com-
munication Technology, vol. 20, no. 2, 164 pages, 2022.

[13] I. Lukonin, M. Zinner, and P. Liberali, “Organoids in image-
based phenotypic chemical screens,” Experimental & Mo-
lecular Medicine, vol. 53, no. 10, pp. 1495–1502, 2021.
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