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As one of the cultural forms of human beings, ceramic murals transcend the dimension of time and space and transcend the single
cognition of materialism in the sense of purely material materials. The emergence of computer vision technology has also provided
conditions for developing ceramic murals in terms of concepts and technical forms. This article first studies the visual com-
munication language research in ceramic mural art, at the same time comprehensively analyzes the design principles of ceramic
mural art, and interprets the visual form of ceramic mural art from the perspective of actual projects in the thesis; then, it boldly
analyzes the future of ceramic mural art Development trend. Finally, this article analyzes the composition in ceramic mural art, the
graphics in ceramic mural art, the color in ceramic mural art, the scale in ceramic mural art, the lighting in ceramic mural art, and
the design principles in ceramic mural art. The experimental results show that there are significant differences in the artistic design
principles of ceramic murals (P <0.05), and there are significant differences in the artistic design principles of ceramic murals
(P <0.05). Therefore, the artistic design principles of modern ceramic murals should mainly follow elegant and prominent forms.

1. Introduction

The birth of reinforced concrete has completely changed
people’s living environment and public space, making
people’s buildings more compact for indoor use and sig-
nificantly reducing the threat to human life from natural
disasters such as earthquakes and fires [1-13]. However, cold
concrete buildings also make the public space environment
and living environment monotonous, making them lose
their personal and regional characteristics [14-26]. The
development of modern Chinese ceramic murals is relatively
slow [27-39]. As western artists increasingly use ceramic
murals to decorate public places and environments, they
have achieved good results [40-52]. The development of
household ceramic murals is very rapid, and many ceramic
murals with high artistic value are accepted by the public
[52-58]. As an essential means of decorating public spaces,
ceramic murals have attracted more and more attention. The
research on ceramic murals can create a harmonious public

space environment that meets people’s material and spiritual
needs [59-62]. It has become a hot topic of discussion and
research and is of great significance to art and engineering
[63-67]. Ebnali et al. propose an augmented reality com-
puter vision-based technique in order to communicate
automation reliability in partially automated driving vehi-
cles. Digital image processing with augmented reality help to
reduce the reaction time, which improve users’ safety while
the system is on the lower reliability mode [68]. In [69], the
authors propose a deep-learning/computer-vision-based
method for the analysis of the human hand, which auto-
matically detects and segments out different hand semantic
parts such as fingers from the input image. The proposed
method learns to perform the task without the need for any
segmentation labels at the training time.

With the development of urbanization and the rapid
development of the construction industry, more and more
public environments need decorative design, enabling ce-
ramic artists to participate in the environmental art of public
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spaces, thereby linking art and technology, and art and
design are approaching. Chen et al. proposed that the rule of
form applied to ceramic mural design has important
practical significance. He mainly discusses the application of
the plane composition, three-dimensional composition,
color composition, and texture effect in the design of ce-
ramic murals through the analysis and research of the beauty
rules of the form and the design of ceramic murals [70].
Kiedrowski believes that constitutional art is a widely in-
fluential art form in modern visual art. It enriches the formal
language of modern mural design and broadens the ex-
pression of visual aesthetics, which has an important in-
fluence on the development of modern murals [71]. Wang
et al. pointed out that the objective life of the society de-
termines the art of each era at that time. Once society
changes, the art that reflects this era cannot fail to produce
corresponding changes. The old art has become history as a
product of the previous era, and new art will also emerge
with the development of the times [72]. In [73], the author
proposed using two image processing techniques (Canny
edge detection and Hough line transform) combined with
the Mask R-CNN model to measure the depth of flood in
images of traffic signs. In [74], the author proposed using the
Canny edge detection and Hough transform image pro-
cessing techniques combined with A * search route opti-
mization and distance decay function to determine the
shortest flood-free route for citizens transiting in flood
events.

The history of Chinese ceramics is the largest globally,
and Chinese translation can show that ceramics are sig-
nificant to China. At present, ceramic murals have been
widely used in architectural environment decoration
worldwide, but for China, it needs to be developed and
improved. Compared with the development of ceramic
murals globally, the development of ceramic murals in
China is still in its infancy, but artists increasingly use the
decoration of ceramic murals in public places. By inter-
preting the status quo of visual communication, A H T
helps readers create artworks with a unique artistic vision
and a clearer understanding of visual communication
phenomena in society [75]. Xi et al. introduced the de-
velopment process of Chinese subway mural art, sum-
marized valuable experiences from the historical
development and creation, and analyzed the future de-
velopment prospects of Chinese subway mural art [76].
Rosario introduces a group of famous contemporary ce-
ramic artists and their works, outlines their art forms and
style characteristics, and demonstrates the form charac-
teristics of ceramic murals in the public environment in the
form of case appreciation and analysis [77]. This research
proposal has enabled ceramic art to reach a certain level,
but ceramic art has not been fully reflected in practical
applications, and its practicability is not high.

Ceramic mural art is a kind of visual art that can reflect
the urban culture and humanistic spirit. It is an art form
with both aesthetics and functionality. The research of this
subject starts with the universality of ceramic mural art,
analyzes the ceramic mural art in major domestic cities,
summarizes the language and design principles of visual
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communication, and summarizes the visual communica-
tion form suitable for ceramic mural art. The innovation of
this paper is to compare the edge detection operators in the
experimental part, analyze the advantages and disadvan-
tages of each edge detection operator, and choose the edge
detection operator suitable for ceramic mural image de-
tection. Finally, the optimal threshold is obtained through
the iterative threshold segmentation method, and the
image is binarized, the roundness index is used to dis-
tinguish the genuine and the inferior products, and finally,
the classification is realized.

2. Visual Form of Ceramic Mural Art Based on
Computer Vision Technology

2.1. Digital Image Processing Technology

2.1.1. Digital Image Processing Technology. With the rapid
development of computer technology, digital image pro-
cessing technology will continue to mature. The current
decline in the cost of computer equipment, the expansion of
broadband Internet communications on the Internet, the
proliferation of image digitization and imaging equipment,
and the implementation of low-cost digital image processing
systems have created unprecedented opportunities for the
continuous development of digital processing technology
[78, 79].

2.1.2. Digital Image Processing, Recognition, and
Understanding. Image processing is the use of computer
systems to process digital images for various purposes.
Image processing in time aims to improve image quality and
use people as objects to improve people’s visual effects. In
image editing, the input image quality is poor, and the
output image quality is higher [80, 81]. There is also a type of
image processing that uses machines as objects. The purpose
of processing is to allow the machine or computer to rec-
ognize the target, which is called image recognition
automatically.

2.1.3. Main Research Contents of Digital Image Processing.
The recently studied waveform transformation has good
detection characteristics in time and frequency and has
many practical applications in image processing. Image
enhancement and restoration aim to enhance the image
quality to highlight the region of interest in the image.
Although many edge extraction and region segmentation
methods have been studied, no practical method applies to
various images. Therefore, the research on image segmen-
tation continues to deepen, which is also one of the hotspots
of current image processing research [82, 83].

2.1.4. Process of Ceramic Mural Art Image Processing.
The digital camera images are stored as “frames” in the
memory, and the application can export and process any
“frame” data at any time. The primary task of a digital image
processing system is to use a specific algorithm to determine
the required information from a specific “frame” of the
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image. There are usually many methods to achieve the goal,
but the results and efficiency obtained using different al-
gorithms may be very different [84, 85]. The basic process of
processing ceramic mural art images is shown in Figure 1.

2.2. Image Processing Technology of Ceramic Murals. First of
all, ceramic murals have a horizontal extension of the ar-
chitectural space. Due to the structural layout of the entire
building, some building spaces may be relatively small.
Usually, hanging a bright mirror on the wall of the room will
make people have a visual illusion, feeling that the size of the
room has doubled. In the same way, artists can create a
sensory ideal space environment through various sensory
effects of ceramic murals [86]. The artist makes full use of the
space changes, starting from the content of the ceramic
mural itself, using light and dark contrast, virtual and real
contrast, size contrast, etc., to make full use of the visual
illusion of the human eye to achieve the purpose of
extending the architectural space.

Secondly, ceramic murals have a horizontal contraction
effect on the architectural space. The narrow architectural
space environment makes people feel anxious, so people
yearn for a spacious space, which makes people feel
comfortable. However, things must be reversed; too empty
and open space will also make people feel lonely and in-
different. This kind of “spaciousness” has turned into a
disadvantage [87]. Artists can change people’s feelings of
overly spacious space environment through human visual
senses. People’s attention is attracted by the contrast of
different forms of ceramic murals and the expression of the
proportions of the ceramic murals. People’s visual focus
will be on the ceramic murals as soon as they enter the
space environment, ignoring other environmental factors.
To successfully achieve these, one must be familiar with the
overall public space environment, understand people’s
psychology, and be good at discovering the central point of
people’s vision. Among them, image preprocessing, edge
detection, filtering, and image binarization are required,
specifically as follows:

(1) Image preprocessing: the first step of image pro-
cessing is generally to preprocess the image. Image
preprocessing mainly completes the fair compen-
sation and smoothing of the target image. Its ulti-
mate goal is to provide as adequate image data as
possible for subsequent processing:

A=d<1+i>,
M
I, +1
d, = 1l 24, (1)
1
ad, =1l pg

For a target composed of an infinite number of
points, a superposition of countless enlarged ring
holes is formed on the image surface. These

superimposed ring holes are called coded images
[88]. Suppose the target functionis o (x, y), h(x, y) is
the point spread function of the annular coded
aperture system, and n(x, y) is the irrelevant noise
function of the system, then the image function
i(x, y) formed by the coded aperture camera is as
follows:

i(x,y) =0(x,y)*h(x,y)+n(x,y). (2)

In the formula, * is the convolution symbol, and the
Fourier transform of the above formula can obtain
the frequency spectrum distribution as follows:

I(u,v) = O(u,v)H (u,v) + N (u, v),
O (u,v) = H (1, V) (,v) = O(u,v) + H ' (u, v)N (u, ).
(3)

However, in many problems, H has a zero point or
has a small value in some areas; that is, there is a
singular or ill-conditioned problem, or there is no
inverse transformation, or has a severe amplification
effect on noise, so the inverse filtering method is
beneficial in practical applications [89].

(2) Edge detection: the gradient f (x, y) in the direction
of 0 along yis defined as follows:

of _of ox 0f 0y _ .
3y~ ox ay+8y ay—fxcos 0+ f,sin 6. (4)

The condition for obtaining the maximum value of
of/oy is (0(0f/0y)/06) = 0, namely:

—fysin 0, + f,cos 6, =0,

Gg = arctan =2,

fx (5)

The maximum gradient g is the image edge detection
value.

(3) Filter: filtering is to find a filter with a transfer
function of H,, (u, v), so that the mean square error
between the recovered target estimate o' (x, y) and
the real o(x, y) is the smallest, namely:

E{ [o(x,y) -0 (x, y)]z} = min,

H. (u7) = H" (u,v)

|H (u,v)|* +S,, (1, v)/S, (11, v)
(6)

Among them H* (u,v) is the complex conjugate of
the transfer function of the coded aperture imaging
system, and S,(u,v) and S, (u,v) are the power
spectral density of the target image and noise,
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FIGURE 1: Flowchart of ceramic mural art image processing.

respectively; then the recovered target estimate is as
follows:

H (u,v)-I(u,v)
|H (u, v)I* +S,, (u, v)/S, (1, v)
(7)

O' (u,v) = Hy (u,v) - I(u,v) =

For calculation convenience, S, (1, v)/S, (u, v) it can
be set to a particular empirical value ¢ according to
the different processing objects, namely:

_ H (u,v)
Hy (v) = |H (u,v)|* + ¢
, _ H@wv ~ ,
O (u,v) = 7”_1(”, WEre I(u,v) = O(u,v) + N' (u,v).

(8)

Do the inverse Fourier transform of the above for-
mula, and the reconstructed target image is obtained
as follows:

o' (x,y) = o(x,y) +n' (x, y). (9)

(4) Binary image: the greater the variance between the
background and the foreground, the more significant
the difference between the two parts, so when the
variance between the two parts reaches the maxi-
mum, this threshold T is the best threshold of the
maximum variance method [68]. The variance be-
tween the two groups is expressed as follows:

8 (T) = wo (uy + 1) + @y (1, + ) = 0oy (py — 1)

_ [uo (D) —u(T))°
w(®)[1-p(D)]’
(10)

Among them yu, are the probabilities generated by the
two parts and y is the image’s overall gray value [90]. Let
x(t) be a square-integrable function, denoted as
x(t) € L*(R), and y(t) is a function called basic wavelet,
then:

+00

-k
()" (17>dt = e (), yig (8.
(11)

WT, (a, k) =%J

Wavelet transforms called x (¢). among them,

1 t—k
Vo (1) = \/51//<a) (12)

is the displacement and scale expansion of the basic
wavelet. In addition, a is the scale factor and k reflects
the displacement. The symbol {x, y) represents the
inner product, and the equivalent frequency domain
representation is as follows:

\a

WT, (a,k) = P roo X (@Y (a@)e’da,  (13)

where X (®) and ¥* (a®) are the Fourier transform of
x(t) and y (), respectively [91].

2.3. Relationship between Ceramic Murals and Public Space
Environment

2.3.1. Ceramic Murals Exist Based on the Public Space
Environment. The mural made of ceramic materials alone
does not have any meaning and value. The ceramic murals
exist for a specific public space environment. Its meaning
depends on the overall atmosphere of the public space
environment, and its manifestation and physical existence
depend on the public space environment [91, 92]. Ceramic
murals exist based on the large environment of public
space. Since its creation, the ceramic mural has not existed
as an independent thing; it exists to embellish or beautify
the space. That is to say, ceramic murals must match the
public space environment in which they are located. This is
necessary for ceramic murals to play a good role in
beautifying the public space environment. Regardless of
how colorful the ceramic mural works are, if it is in har-
mony with the environment in which it is just completed,
even if it does not look so eye-catching, the overall public
space environment after it is embellished will often reach
unexpected effect [93].

2.3.2. 'The Public Space Environment Restricts Ceramic
Murals. The public space environment is not only the
carrier on which the ceramic murals attach, but it also
restricts the ceramic murals. The wall shape of the public
space environment will restrict ceramic murals. The pre-
vious section has discussed the dependence of the physical
existence of ceramic murals on the building walls in the
public space environment. The physical form of ceramic
murals must first meet the requirements of the public space
environment. This is a sufficient condition for ceramic
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murals to exist in the public space environment [94, 95]. At
the same time, it also caused restrictions on ceramic murals
in the public space environment. The shape of the wall in
the public space environment is not fixed; it changes with
the overall structure of the public space. Its size changes
with the size of the entire building structure. It can be a
regular rectangle or an irregular arc, a plane, or a three-
dimensional structure composed of several planes. The
creation of ceramic murals is developed based on these
external constraints.

2.3.3. Space Adjustment of Ceramic Murals to the Public
Environment. The significance of ceramic murals is to
embellish and beautify the public space environment.
Successful ceramic mural works will give the finishing touch
to the public space environment. The artist uses human
visual effects and the expression technique of ceramic murals
to even make up for certain flaws in the public space en-
vironment. Ceramic murals play a role in the horizontal
extension of the architectural space. Due to the influence of
the layout of the entire building structure, some building
spaces may be relatively small [96, 97]. Usually, hanging a
bright mirror on the wall of the room will make people have
a visual illusion, feeling that the size of the room has
doubled. In the same way, artists can create a sensory ideal
space environment through various sensory effects of ce-
ramic murals. The artist makes full use of the space changes,
starting from the content of the ceramic mural itself, using
light and dark contrast, virtual and real contrast, size
contrast, etc., to make full use of the visual illusion of the
human eye to achieve the purpose of extending the archi-
tectural space.

Successful ceramic murals are an indispensable part of
the public space environment. Successful artists are good at
using the elements of the architectural space environment to
achieve the overall beauty of their ceramic mural art
[98-101]. The form and technique of ceramic mural painting
itself are only many means to embody the artist’s creative
ideas. Only by combining the various elements of the ar-
chitectural space environment and making them a way to
express the ideas of ceramic murals can the unity and co-
ordination of ceramic murals and architectural space en-
vironment be genuinely achieved [102-107].

2.4. Ceramic Art Applied to Landscape Design. As one of the
public language arts, ceramic art has formed a unique
image, symbol, and even an ignorant concept into the field
of public landscape design due to its unique material
properties and historical and cultural properties. The ce-
ramic art involved in this article is mainly from ceramics.
The material and language characteristics of the material
itself and the application of the abstract language of ce-
ramic art to describe the landscape space are intended to
find a way to not only create a dialogue between the ceramic
art creator and the public but also create a dialogue between
the public landscape space and the public—compatibility
language.

3. Visual Form of Ceramic Mural Art Based on
Computer Vision Technology

3.1. System Architecture Design. A ceramic mural art de-
tection system was written with VC++ based on much re-
search on image processing applications. The software adopts
a modular design, and the image processing functions are
classified by function, so it has nothing to do with the software
interface. The software interface can call specific image
processing functions in various ways and display the images
before and after processing in the designated area. The system
software mainly completes the following tasks: connecting
digital cameras, saving images, image preprocessing, image
segmentation processing, image feature extraction and clas-
sification, and stepping motor control. The system flow
software block diagram is shown in Figure 2.

3.2. Test Subject. This article uses a ceramic mural art vision
system based on computer vision technology. It selectively
enters 4000 pieces of various ceramic murals and classifies and
analyzes them. Each ceramic mural has multiple attributes.
Here, we analyze the composition in ceramic mural art, the
graphics in ceramic mural art, the color in ceramic mural art,
the scale in ceramic mural art, the lighting in ceramic mural art,
and the design principles in ceramic mural art. Based on the
above six indicators, we designed relevant questionnaires by
searching many documents and distributing the questionnaires
to the masses. Here we distribute them according to the ap-
proximate age groups. Each age group distributes 100 ques-
tionnaires. All questions are divided into 5 Levels (beautiful,
fair, decent, abstract, and ugly). The questionnaires issued this
time are sent back on the spot after they are written. The
questionnaire recovery rate is 100%. There are no open
questions in all the questionnaires, so the efficiency is 100%.

3.3. Experimental Method. In the preexperiment stage, we
need to input extensive sample data and classify and analyze
the ceramic mural art visual system based on computer
vision technology. We also need to query a large amount of
literature data to design-related questionnaires.

In the experimental stage, our experimental object is the
artistic visual form of ceramic murals, and the data source is
the questionnaire issued and recovered. Here we are issuing
questionnaires by age group to reduce significant
differences.

In the postexperiment stage, we collected statistics on the
collected questionnaires. We followed the composition in
ceramic mural art, graphics in ceramic mural art, color in
ceramic mural art, scale in ceramic mural art, lighting in
ceramic mural art, and the six indicators of design principles
in ceramic mural art and related knowledge analyze these
data to get a conclusion.

3.4. Data Collection. There are many data standard pro-
cessing methods, but different data standardization methods
will have a particular impact on the evaluation results of the
system. For the positive indicator standardization method,
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_ Xij— min{xi]}
ij = max{xij} — min{xij}' (14)

For negative index standardization methods,

_ max{xij} - Xjj
ij = max{xij} — min{xij}' (15)

3.5. Statistical Data Processing Method. SPSS23.0 software
was used for data processing, and the count data were
expressed in percentage, k is the number of data in this
experiment, o2 is the variance of all survey results, and
P <0.05 indicates that the difference is statistically signifi-
cant. The formula for calculating reliability is shown in the
following equation:

2
a:k(l-zfi). (16)

k-1 o

3.6. Evaluation Index System Based on Index Reliability
Testing. Reliability refers to the stability and reliability of the
questionnaire. This article adopts the a coefficient method
created by L. J. Cronbach. Reliability Analysis can obtain the
a coefficient in SPSS software. It is generally believed that the
a coeflicient above 0.8 indicates that the effect of the index
set is perfect, and above 0.7 is also acceptable. Here, we
analyze the reliability of each type of object, and the reli-
ability index we choose for each type of object is slightly
different. The results are shown in Table 1.

It can be seen from Table 1 that the composition in the
ceramic mural art, the graphics in the ceramic mural art, the
color in the ceramic mural art, the scale in the ceramic mural
art, the lighting in the ceramic mural art, and the design
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principle indicators in the ceramic mural art the influence of
the obtained data on this experiment are acceptable (a > 0.7).
The design principles in the artistic design of modern ce-
ramic murals should mainly follow the principles of graceful
form, highlighting regional culture, people-oriented, and
green environmental protection. Teachers can reasonably
use rational design principles to design ceramic mural art
that is more in line with people’s aesthetic needs and the
development of the times.

3.7. Visual Communication Language in Ceramic Mural Art

3.7.1. Composition of the Ceramic Mural Art. In the com-
position management of mural paintings, images in multiple
spaces simultaneously are often combined on one screen, or
images from multiple times in the same space are also
combined on one screen, or images from multiple times are
combined on one screen. Images and images in multiple
spaces are combined on one screen, and the results are
shown in Table 2. We make a histogram based on this result,
as shown in Figure 3.

Through the paired sample T-test, it can be found that
after the experiment, the P value of each age group on the
composition score of the ceramic mural art is less than 0.05.
There is a significant difference; the P value of each com-
position index in the ceramic mural art is also less than 0.05.
Significant differences explain how to organize the picture
structure and form the picture’s integrity, and the envi-
ronment is the most important. These characteristics help
the ceramic mural art spread better and better display the
charm of the mural art. The specific situation is shown in
Figure 3.

3.7.2. Graphics in the Ceramic Mural Art. Graphics are not
just a description of the objective world. Designers can use
graphics to create a sense of form, produce more profound
visual effects, stimulate people’s senses, and stimulate
people’s pursuit of beauty. Graphic language carries a rich
accumulation of content and is a highly symbolic visual
language. The results are shown in Table 3. We make a bar
graph based on this result, as shown in Figure 4.

Through the paired sample T-test, it can be found that
after the end of the experiment, there is a significant difference
in the P value of each age group on the graphic score of the
ceramic mural art, which is less than 0.05; the P value of each
index in the ceramic mural art is also less than 0.05. The
significant difference explains how to flexibly master the
arrangement method of the visual elements of subway murals
and how to spread the mural information better and more
effectively require the collective efforts of designers. They
must have some insights into inheritance and development
and persevere in subway murals, going farther and farther on
the creative road. The specific situation is shown in Figure 4.

3.7.3. Colors in the Ceramic Mural Art. The application of
color symbols tends to pay more attention to its symbolic
meaning. The role of symbolic color and human vision will
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TaBLE 1:

Summary table of reliability test results.

Category Index combination Alpha coefficient («)
Centrosymmetric
. Scattered reconstruction
Composition of the mural 0.8632
Full belly
Geometric segmentation
Specific description
Mural graphics Abstract represer}tatlon 0.7456
Image extension
Graphic animation
Warm tones
The color of the mural Cool colors 0.7319
Neutral tones
Front side light
- Backlight
Image lighting Top light 0.8227
Natural light
TaBLE 2: Data table of composition scoring in ceramic mural art for each age group.
Year Beautiful General Passable Abstract Ugly
8-18 years 21 21 29 20 9
19-28 years 16 22 30 28 4
29-38 years 18 24 34 19 5
39-48 years 17 29 28 17 9
Over 49 14 28 36 11 11
P 0.013 0.005 0.005 0.005 0.012
50
40 :
3
3
3
30 9 8. 298 2B
2
g 21 0 i
§ 20 T T
111 0.005
9 9
10 Z 0.005 | 0.005
............ 4o 2
....... 1] ..0.0.1.3.,T 0/012
0 I
8-18Years 19-28Years 29-38Years 39-48Years Over 49
Generation
-10
B Beautiful Abstract
m General m Ugly
Passable

FIGURE 3: Grading chart of composition in ceramic mural art by age groups.

produce strong psychological induction, stimulating human
emotion and imagination. As a form of visual language, the
color corresponds to real objects, and human spirit and
emotion are connected. The results are shown in Table 4. We
make a combination diagram based on this result, as shown

in Figure 5.

Through the paired sample T-test, it can be found that
after the experiment, the P value of each age group on the
color score of ceramic mural art is less than 0.05; there is a
significant difference; the P value of each index of the color
in ceramic mural art is also less than 0.05. The significant

difference shows that only the existence of color contrast can
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TaBLE 3: Data table of scoring figures in ceramic mural art by age groups.

Year Beautiful General Passable Abstract Ugly
8-18 years 25 28 24 14 9
19-28 years 30 25 27 15 3
29-38 years 19 22 35 19 15
39-48 years 17 18 30 17 18
Over 49 8 30 29 11 22
p 0.001 0.001 0.001 0.001 0.001
Figures in Ceramic Mural Art by Age Groups
re———
—p———
Y E——
" Over 49 s = - 1,
g 39-48Years - — :‘ !
b= i —_—
E LR TR TR R :
& 29-38Years : ;
- 19-28Years - - —
i |
8-18Years = i i .
-10 0 10 20 30 40 50
Value
m Ugly m General
Abstract Beautiful
m Passable

FIGURE 4: Grading chart of figures in ceramic mural art by age groups.

effectively spread. The strong contrast will quickly attract
people’s attention, and the weakened contrast can calm
people’s impetuous mood in the underground space. The
specific situation is shown in Figure 5.

3.7.4. Scale in Ceramic Mural Art. The height and width of
the subway mural art need to be determined according to the
area of the underground space and the height and width of
the wall so that the subway mural art is in harmony with the
overall environmental space. The importance of scale is
based on the other visual communication elements of the
subway mural art. Above, the integration of scale and en-
vironment is the critical factor of visual aesthetics. The
results are shown in Table 5. We make a pie chart based on
this result, as shown in Figure 6.

Through the paired sample T-test, it can be found that
after the experiment, the P value of each age group on the
scale score of ceramic mural art is less than 0.05 and has a
significant difference; the P value of each index of the scale in
ceramic mural art is also less than 0.05. The significant
difference indicates that the scale of ceramic mural art must
not only be in harmony with the environmental space, but
the ultimate principle is to follow the principle of being

TaBLE 4: Data table of color scoring in ceramic mural art for each
age group.

Year Beautiful General Passable Abstract Ugly
8-18 years 21 33 21 13 12
19-28 years 26 27 25 12 10
29-38 years 15 25 30 16 14
39-48 years 17 20 33 10 20
Over 49 10 24 27 18 21
P 0.043 0.037 0.027 0.019 0.044

people-oriented and fully consider the influence of the scale
of the mural on people’s psychology so that the subway
mural art can indeed act an art enters people’s vision and
soul. The specific situation is shown in Figure 6.

3.7.5. Lighting in the Ceramic Mural Art. The role of lighting
is an indispensable way of expression for subway mural art.
The use of light can change the spacing effect, make up for
the lack of space, create a space atmosphere, strengthen the
environmental characteristics, and locate the characteristics
of the place. The results are shown in Table 6. We make a
doughnut chart based on this result, as shown in Figure 7.
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TaBLE 5: Data table of the size scoring in ceramic mural art by age
groups.

Year Beautiful General Passable Abstract Ugly
8-18 years 2.1 1.97 2.14 1.94 2.09
19-28 years 2.34 27 2.39 2.51 2.51
29-38 years 3.11 3.5 3.17 2.98 3.35
39-48 years 4.5 4.5 3.91 4.45 3.88
Over 49 6.16 5.06 5.18 4.9 4.89
P 0.005 0.005 0.005 0.010 0.019

Grading Chart of the Size in the Ceramic Mural Art
by each Age Group
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FIGURE 6: Grading chart of the size in the ceramic mural art by each
age group.

Through the paired sample T-test, it can be found that
after the experiment, the P values of the lighting scores in the
ceramic mural art are significantly different for each age
group to be less than 0.05; the P values of the lighting in-
dicators in the ceramic mural art are also less than 0.05. The
significant difference shows that the most significant
manifestation of the relationship between lighting and space
environment is the effect of artificial lighting on the color
performance of murals. The combination of light and color
of ceramic mural art is complementary, and the use of light
for murals must take complete account of the murals’
content, color, material, and overall space environment so
that the murals can form a harmonious main body and
better with the environment. The specific situation is shown
in Figure 7.

3.8. Comprehensive Design Principles in Ceramic Mural Art.
In the design process, we must first follow the design
principles of formal beauty. Secondly, for ceramic mural art,
we must highlight the regional cultural characteristics, es-
tablish a people-oriented and environmentally friendly
design concept, and combine contemporary expression
techniques to perfect the ceramic mural art. Spread to the
audience. The results are shown in Table 7. We make a bar
graph based on this result, as shown in Figure 8.

Figure 8 shows that there are significant differences in
the design principles of ceramic mural art (P < 0.05), and the
indicators of the design principles in ceramic mural art have
significant differences (P <0.05), so the modern ceramic
mural art design principles should mainly follow the
principles of graceful form, highlighting regional culture,
people-oriented and green environmental protection, and
rationally use rational design principles to design ceramic
mural art that is more in line with people’s aesthetic needs
and the development of the times.
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TaBLE 6: Data table of lighting scores in ceramic mural art by age groups.

Rating level Front side light Backlight Top light Natural light P

Beautiful 3.23 3.46 2.81 3.04 0.008
General 4.46 4.12 4.48 3.92 0.008
Passable 5.03 4.83 4.95 5.42 0.008
Abstract 5.49 5.45 5.3 5.41 0.004
Ugly 7.4 7.13 7.1 7.36 0.001

Rating Chart of Lighting in Ceramic Mural Art by
Age Groups
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549 0.008
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FIGURE 7: Rating chart of lighting in ceramic mural art by age groups.

TaBLE 7: Comprehensive datasheet of design principles in ceramic mural art.

Beautiful General Passable Abstract Ugly P
Beautiful form 2.2 2.08 2.02 2.04 1.94 0.015
Symmetrical equilibrium 2.34 2.38 235 2.62 241 0.018
Contrast unity 2.99 3.36 3.33 3.02 2.97 0.005
Rhythm 411 4.26 4.35 4.31 4.38 0.001
Scale 5.46 4.81 4.95 5.31 5.22 0.004
Highlight regional culture 5.18 5.01 5.39 5.1 5.38 0.004
People-oriented 7.49 7.25 7.31 7.28 7.04 0.001
Green 8.58 8.14 8.68 8.95 8.06 0.010

4. Discussion

Architecture is the protagonist of public space environ-
mental art, the main body and structural skeleton of public
space, and its shape determines the main style of overall
space environmental planning. As many new technologies
and new materials are constantly being discovered, modern
architecture uses these and new material technologies to
create new aesthetic concepts. Ceramics is a traditional
building material with a history of more than a thousand
years. It regains new life through the combination of new
technology and new ideas. The unique beauty, texture, color,

texture, and potential of ceramics that can be produced
without frame requirements and the history, tradition,
culture, and other special charms it reflects are becoming
more and more popular with artists and the public. This
ancient and novel building material gradually becomes a
creative material for some architects and artists to express
and use. The use of machine vision technology to construct a
ceramic mural art vision system can effectively find defects.
The system has a simple structure and high-cost perfor-
mance, which is of great significance in improving the in-
spection efficiency and reducing the inspectors’ labor
intensity.
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Ceramic murals have high requirements for the artist’s
comprehensive ability. They need to have the most basic
artistic ability and innovation ability but also need to have a
deeper understanding of the traditional national cultural
characteristics of the country and people’s aesthetic char-
acteristics. At the same time, they also need to have in-depth
research on the characteristics of ceramic materials and have
a detailed understanding of the structure of the architectural
space environment. Modern ceramic murals must not only
make ceramic murals coordinate with the physical structure
and functional atmosphere of the public space environment
but also help the entire public space environment to co-
ordinate with the local humanistic environment and the
entire natural environment, and strive to create a cultural
and the social environment; human and natural environ-
ment is a unified environmental system. The image pro-
cessing process that the ceramic mural art image must go
through is studied. The median filter is used to smooth the
image, which improves the image quality and the sharpness
of the image. Through the experimental comparison of
various edge detection operators, each edge detection is
analyzed. The advantages and disadvantages of the operator
and the edge detection operator suitable for ceramic mural
art image detection are selected; finally, the optimal
threshold is obtained through the iterative threshold seg-
mentation method, the image is binarized, and the
roundness index is used to correct the order products are
judged and finally classified.

5. Conclusions

The improvement of modern people’s aesthetic concepts,
the diversification of modern home design styles, and the
rise of modern art walls and cultural walls provide a

realistic possibility for modern ceramic mural art to in-
tervene in the home environment. The involvement of
modern ceramic mural art in the modern home environ-
ment manifests the development of modern art and cul-
ture—the development of modern economy and
technology guarantees modern ceramic mural art to in-
tervene in the home environment. Modern ceramic mural
art has deeper cultural connotations in both its art form
and its artistic language, and it combines with the home
environment space to build a unified art space. It is nec-
essary to completely turn the public’s thinking concepts
and aesthetic inclination to art, and at the same time, it
takes a certain amount of time and practical process. In
addition to artistic creativity in artistic creation, ceramic
artists should also master and study the various properties
of mural materials. They should also have extensive
knowledge and experience to explore murals and various
objective environments, and people’s subjective factors.
However, the shortcomings of ceramic art are also re-
flected, such as lack of creativity and practicality.
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