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In order to solve the declining influence of traditional cultural symbols, the research on traditional cultural symbols has become
more meaningful. ,is article aims to study the application of traditional cultural symbols in art design under the background of
artificial intelligence. In this paper, a fractal model with self-combined nonlinear function changes is constructed. By combining
nonlinear transformations and multiparameter adjustments, various types of fractal models can be automatically rendered. ,e
convolutional neural network algorithm is used to extract the characteristics of the style picture, and it is compared with the
trained picture many times to avoid the problem of excessive tendency of the image with improper weight. ,e improved L-BFGS
algorithm is also used to optimize the loss of the traditional L-BFGS, which improves the quality of the generated pictures and
reduces the noise of the chessboard.,e experimental results in this paper show that the improved L-BFGS algorithm has the least
loss and the shortest time in the time used for more than 500 s. Compared with the traditional AdaGradmethod, its loss is reduced
by about 62%; compared with the traditional AdaDelta method, its loss is reduced by 46%. Its loss is reduced by about 8%
compared with the newly optimized Adam method, which is a great improvement.

1. Introduction

At present, artificial intelligence has reached a very popular
level. Many giant companies at home and abroad will not
hesitate to spend a lot of money to recruit talents to study
various fields of artificial intelligence technology.,is means
that artificial intelligence will occupy a very important
position in the market. From the perspective of big data,
China’s huge Internet population can be called a big Internet
country, which can generate massive amounts of data every
day, which provides more sufficient data for the learning of
artificial intelligence algorithms than other countries. Ar-
tificial intelligence is currently being explored to varying
degrees in different fields, and the field of the art design is an
important base for artificial intelligence technology to be
practiced, especially in interactive art design. In the devel-
opment history of human civilization for thousands of years,
the transformation of production tools and production
methods has often played an epoch-making significance.,e
transformation of early humans was an evolutionary process

from ape-man toHomo sapiens. In fact, it can also be seen as
a process of major changes in production tools. ,at is to
say, the continuous development of intelligent technology
will bring about changes in productivity in different fields.
Innovative research that causes breakthroughs, of course,
also includes the field of interactive art design. Nowadays,
more attention should be paid to a humanized interactive
experience. ,e combination of artificial intelligence and
interactive art design is an exploration of current hot topics.
,e application of artificial intelligence in interactive art
design not only can bring changes to the form of interactive
art design but also can identify whether it will be replaced by
machines. ,e unknowingness of this poses a psychological
threat to human beings. ,e traditional art field is receiving
the impact of the emerging industry of artificial intelligence.
If traditional art and artificial intelligence are not combined,
traditional art and traditional cultural symbols will slowly
decline.

With the rapid development of computer technology
and the Internet, the interactive nature of art design has
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become more prominent and distinct. ,e existence of a
computer as a control device manages the process of in-
teraction in an unprecedented way. Based on the current
intelligent technology involved in interactive art design,
artificial intelligence has also begun to gradually appear in
daily life.,e intelligent interactive art design can respond to
the recipient’s behavior, posture, voice, expression, tem-
perature, remote control, and climate and environmental
changes through smart robots, computers, sensors, smart
programs, smart materials, and other smart tools. ,e
combination of the interactive art design and artificial in-
telligence is an extension of traditional creative forms. With
the changes brought about by the intervention of smart
technology, it also brings new problems, but at the same
time, it also gives a new perspective to look at art. ,rough
the research of this article, it is hoped that more scholars will
pay attention to the content of artificial intelligence and
interactive art design theory so that intelligent interactive art
design can make better progress in the current intelligent
technology environment and provide for artificial intelli-
gence and interactive art design [1].

Under the current artificial intelligence background, the
importance of traditional cultural symbols is slowly de-
creasing. ,e following people have their own opinions on
this. Song pointed out that the Internet of ,ings is rapidly
becoming a business opportunity and home interior design
technology and standards, mainly wireless communication
between the equipment and tools of human daily life,
generally called the Internet of ,ings. ,e artistic design of
the product is behind the home furnishings, as well as the
service for the electrical appliances connected to the entire
home control system Internet. ,is service allows users to
decorate their home’s interior design while building an IoT
and field programmable gate array environment. Smart
home systems have gained popularity in the past few decades
because they have improved comfort and quality of life.
Smartphones and microcontrollers use wireless communi-
cation technology to control and integrate the features of
smart home systems that control room furniture and the
Internet of ,ings to control smartphone applications,
sensor triggers, and smart Internet support. Cloud com-
puting technology is embedded in the content of the smart
home. Although he proposed the combination of the In-
ternet of,ings and art design, the scope of his combination
is too narrow. He believes that the scope is currently limited
to furniture, which does not give full play to the use of the
Internet of ,ings [2]. Jia proposes more and more diver-
sified environmental art design, combined with advanced
virtual reality technology, and has made a huge contribution
to the development of modern display design. ,ere is a
screen in front of you, and the sound can be transmitted
through speakers, which make people have an exciting
feeling. ,e application of virtual reality technology in
environmental art must follow three principles: the principle
of authentic content, the principle of a formal application,
and the principle of the quantitative review. Although he
wants to diversify environmental art and combine it with
virtual reality, the limitations of virtual reality itself are not
used in environmental art. After all, artificial simulation

cannot be 100% similar [3]. Zhu proposed that with the
continuous development of artificial intelligence, the ap-
plication of artificial intelligence will no longer repeat en-
gineering disciplines such as “science and technology,”
“medical research and development,” and “computer.” In
recent years, artificial intelligence has also been fully de-
veloped and innovated in the field of “art.” Among them,
3DPT has changed the traditional manufacturing mode and
is completely different from the traditional one. ,erefore, it
is necessary to be precise in the shape and structure of the
product without increasing additional costs. With 3DPT,
complex processes can be better completed, which will
greatly reduce time costs. Although he proposed the impact
of 3D printing technology on the traditional art industry
with the help of artificial intelligence, this is not a long-term
impact. ,e traditional art industry can also be developed in
combination with 3D printing, which can completely turn its
disadvantages into the driving force for its own development
[4].

,e main innovations of this paper are: (1) constructing
a fractal model with self-combined nonlinear function
changes. By combining nonlinear transformations and
multiparameter adjustments, multiple types of fractal
models can be automatically rendered. (2) ,e convolu-
tional neural network algorithm is used to extract the
characteristics of the style picture, and it is compared with
the trained picture many times to avoid the problem of
excessive tendency of the image with improper weight. (3)
,e improved L-BFGS algorithm is used to optimize the
loss of the traditional L-BFGS, which improves the quality
of the generated pictures and reduces the noise of the
chessboard.

2. Methods on the Application of Traditional
Cultural Symbols in Art Design under the
Background of Artificial Intelligence

2.1. Background of Artificial Intelligence. When many people
hear about artificial intelligence, they associate it with robots,
but the concepts of the two are not the same. “Intelligence”
can also be regarded as “wisdom” and “ability,” the com-
bination of the two has the meaning of intelligence [5].
Although both human intelligence and artificial intelligence
contain “intelligence,” they cannot be equated. What dis-
tinguishes humans from artificial intelligence is that humans
have a dreaming subconscious. Humans dreamed of creating
some tools or machines to solve all kinds of manual labor.
Just like the emergence of the steam engine in the eighteenth
century, the arrival of the information revolution in the
1940s, and the emergence of artificial intelligence in the
1950s, these are the results of human dreams and put them
into practice [6]. ,erefore, it can be understood that ar-
tificial intelligence is created and developed by humans, is an
incomplete simulation and extension of human intelligence,
and is also a component of human intelligence [7].

As a field of human intelligence research, artificial in-
telligence has gone through years and generations of efforts
from the initial mechanical automation to electronic
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automation to the current information automation [8].
However, the current artificial intelligence is still in the stage
of weak artificial intelligence. In fact, the most fundamental
difference between strong and weak artificial intelligence is
the processing of logic formation. Strong artificial intelli-
gence completes a series of learning activities by itself as the
main body, and it is not affected by the active acquisition.
Human constraints can develop independently, while weak
artificial intelligence is passively accepted and passively
perform tasks according to the requirements of the designed
program. Daniel Dennett believes that a bottom-up ap-
proach such as evolutionary algorithms can make artificial
intelligence close to human intelligence, but he believes that
the emergence of such strong artificial intelligence will bring
about many ethical issues. In short, both weak and strong
artificial intelligence are manifestations of human intelligent
behavior design, and their research and development can be
used to replace human labor [9, 10]. Weak artificial intel-
ligence has safety and reliability, while strong artificial in-
telligence has higher work efficiency. In the era of rapid
technological development, although the two are contro-
versial, they actually jointly promote the development of
artificial intelligence.

2.2. Cultural Symbols. Generally speaking, each cultural
system has its own symbol system, and symbol is the
medium to realize the communication of people in the
organization. If communication cannot be carried out and
meaning cannot be conveyed, then the culture that means
“holistic way of thinking and living habits” will no longer
exist [11]. At the very beginning, people did not realize that
they belonged to a certain culture until they encountered
“cultural differences.” ,is “cultural difference” is not only
the difference in form of expression from other cultures,
but the deeper level is the interpretation of symbols or the
differences caused by the different “meanings” given to the
symbols by the cultural system [12]. First, it is to be un-
derstood from the “unconsciousness” of language struc-
ture. ,e main content of the Sapir–Wolf hypothesis is
simply: what kind of world people face is determined by
what kind of language they use. Moreover, the “clue” can be
seen from the language used. It cannot be denied that the
Sapir–Wolf hypothesis has its limitations: it is almost one-
sided “linguistic determinism.” ,is kind of misunder-
standing of thinking may fall into a static worldview sys-
tem, and it may also make people lose confidence in cross-
border. In fact, one of the inspirations of the Sapir–Wolf
hypothesis is that when exploring a culture, one must find
the “stick that moves the Earth,” and to find this “stick” is to
explore the “language of speech,” in other words, the be-
ginning of exploring the meaning given to a certain symbol
by the members of the cultural organization [13]. It can be
said that this is the reason why “symbols” are chosen as the
entry point for the study of traditional cultural dissemi-
nation [14]. Eco is known as one of the “four great masters
of systematic semiotics” (the other three are: Saussure,
Peirce, and Greimas). Unexpectedly, his views have been
recognized by many people, which have also led some

scholars to an extreme: the emergence of “overinterpre-
tation” [15]. In order to rebuild the objectivity foundation
of the text, Eco has thrown out a new concept: “the in-
tention of the text” and use it as the standard for inter-
preting the text [16]. He believes that “the intention of the
text” plays an important role in the process of generating
the meaning of the text. In this way, when interpreting
symbols, it not only can satisfy the openness and generation
of the text but also determine certain limits and standards
for understanding and interpretation; this is also the goal
that the author hopes to achieve when analyzing symbols.
Eco also believes that the study of culture should be based
on the signification system. Simply put, if you can use
semiotics to analyze some self-evident cultural phenomena,
you can get a clearer explanation and find its potential
formation rules or mechanisms [17]. ,rough the above
analysis, it is concluded that members outside cultural
organizations recognize different cultures through cultural
symbols, that is, to understand the culture from the rep-
resentation of cultural symbols; members within cultural
organizations realize cultural identity through cultural
symbols, that is, construct from the connotation of cultural
symbols culture.

2.3. Fractal Art. People are tired of the busy daily office in
life, so spiritual comfort is particularly important. One of
the functions of art can have the effect of alleviating
people’s mental stress [18]. However, in traditional con-
cepts, not everyone can do art creation. Duchamp’s urinal
pulled the artist off the altar and opened the era of “ev-
eryone is an artist.” ,e emergence of smart terminal
devices based on mobile Internet and microelectronics
technology seems to have made everyone engaged over-
night. In such an era of big data, the huge amount of digital
virtual art flooding the virtual space of the network, as well
as various interactive and instant communication plat-
forms developed to facilitate communication, provide a
great convenience for the realization of art simulation.
Such a large environment also provides a practical technical
condition for producing fractals of complex and gorgeous
pictures [19]. A large number of computer art and virtual
art are flooded on the Internet. Such a large environment
and platform provide convenience for the realization of art
simulation and provide a feasible theoretical technical
means that is easier to generate fractals of complex and
gorgeous pictures. As mentioned earlier, the fractal is a
branch of nonlinear science, and it has been widely used in
various fields. Artworks are created based on different
theoretical methods, and it has more advantages based on
fractal theory. First, due to the intervention of fractal
theory, the advantages will be manifested. ,ere are
countless possibilities of fractal characteristics. Only by
changing the value of the parameter can form the fractal
pattern and the ever-changing fractal three-dimensional
modeling. Second, because fractals are generated by iter-
ative algorithms; only the information needs to be stored in
the transformation process, and there is no need to store a
large amount of pixel information, which provides a
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platform for online creation, submission, and interaction in
terms of practical possibilities. ,e fractal theory derives its
own self-similar properties and creates many works, which
make its structure have infinitely varying fineness. Based on
fractal theory, images not only can produce fine branches
but also can achieve faster data transmission. Instant online
interaction allows creators to experience the charm of art.
,ird, borrowing the editing commands of professional
graphics processing software can produce pictures with
higher artistic aesthetics. To make the graphics produce
stronger artistic effects, it is necessary to process the
designed fractals through commands such as copy, re-
production, superimposition, and rotation sequence and
can also convert the structure of three-dimensional
modeling so that it has a higher level of artistic value.
Fractal works of art can allow creators to be more immersed
and experience in the realm of art.,erefore, that fractal art
can be active on the stage of contemporary art [20].

People will have new ideas to study the morphology and
structure of objects and will try to describe nature or physical
phenomena from another perspective. Mainly due to the
birth of fractal geometry, it provides an indispensable the-
oretical foundation for the birth of fractal art [21].

2.4. Fractal Geometry Aesthetics. ,e graphics based on
fractal theory have attracted people’s attention from their
appearance to their development today. ,ey have a wide
range of applications, and their visual effects are shocking.
With the perfect combination of craftsmanship and art, its
practical value is even more important and paves the way for
future fractal research. With the rapid development of
contemporary science and technology, art has also entered
the field of computer production such as science fiction
movie scenes, architectural design, interior design, con-
ceptual clothing design, and so on. ,ere will be more and
more fractal daily necessities and daily necessities in life. All
necessities catch the attention of the public [22, 23].

Discovering the problem is one of the motives of artistic
creation, and the existence of the problem is also the artistic
creation. In the beginning, artistic creation was a connection
between one’s own thoughts and technology. Artworks
cannot be copied and cannot be recreated. ,is is the only
work of art, which is the understanding of artworks in the
traditional sense [24]. ,e level of artistic creativity is also
judged by it. As an innovative work of art, it can be grasped
from the theoretical direction and can also be discussed from
the perspective of science and art. Individual creators use
their skills and language freely in order to connect and
influence contemporary art with the reconstruction of in-
dividual disciplinary systems. Artworks are composed of
different disciplines, and globalization is ultimately formed
by individuals. It is a historical development trend and an
inevitability of social development. ,e inevitable connec-
tion between disciplines made me ask for the cause from
multiple disciplines [25].

As shown in Figure 1, linear and nonlinear fractals
describe the difference in the content of fractal geometry.
Graphs have self-similarity, irregular arrangement, and

continuous dimensionality transformation. Generally,
fractal objects that can be described by one fractal dimension
belong to linear fractal graphics. ,e graphics processed by
nonuniform linear transformation or nonlinear transfor-
mation are nonlinear fractal graphics. Nonlinear fractals can
be divided into three types: self-affine fractals, self-inversion
fractals, and self-square fractals.

As shown in Figure 2, it is a linear image display, in
which nonlinear images are superior to their own charac-
teristics and can be spliced together. Linear images can only
be spliced under certain conditions. It is almost impossible
for Euclidean geometry to be produced visually by breaking
through the sense of edges and corners and being broken by
fractal geometry. Most objects that can be seen by the human
eye can be represented by Euclidean geometry, such as desks,
ships, beds, built buildings, and so on, which are composed
of two- and three-dimensional objects. However, some
scenes that usually exist in nature, such as the starry sky and
cumulus clouds, cannot be represented by well-known
geometric figures. ,erefore, the birth of fractal geometry
brings different description angles to some natural scenes.
Fractal geometry describes these subtle differences and the
mapped objects through the idea of fractal dimensions and
the use of different dimensions.

2.5. Self-Assembling Nonlinear Transformation Modeling.
,e traditional two-dimensional function iteration follows
the linear transformation model and only uses an affine
transformation to complete the nesting of self-similarity
[26]. ,e affine transformation uses a 3× 3 matrix to de-
scribe the translation, scaling, flipping, rotation, and
shearing of the image. ,e transformation matrix is as
follows:
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(1)

,e following operations has to be performed on the
matrix:

Translate
1 0 ty

0 1 tx

0 0 1

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
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cos α −sin α 0

sin α cos α 0

0 0 1

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦. (3)

Zoom
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Cut

1 tan c 0

tan λ 1 0

0 0 1
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⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦. (5)

,e shear transformation matrix is equivalent to the
composite of horizontal and vertical shear as follows:

1 0 0

tan λ 1 0

0 0 1

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

1 tan c 0

0 1 0

0 0 1

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦. (6)

Traditional linear affine transformation is based on
different affine matrices to achieve the effect of affine
transformation as follows:

Fj(y, x) � bjy + ajx + dj, cjy + fjx + ej . (7)

,e nonlinear transformation Vi is added to the general
affine transformation to obtain

Fj(y, x) � Vi bjy + ajx + dj, cjy + fjx + ej . (8)

Each nonlinear variable Vi changes identifiable features
such as the shape of the graph. By assigning different weight

Non-linear fractal picture display Linear fractal picture display

Figure 2: Linear fractal image display.

Non-linear fractal picture Linear fractal picture

Figure 1: Linear and nonlinear graphics.
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coefficients vij to the nonlinear attraction factor Vi, the
transformation effect is further expanded as follows:

Fj(y, x) � 
i

vijVi bjy + ajx + dj, cjy + fjx + ej . (9)

First, an affine transformation is performed on a set of
coordinates, and then the nonlinear transformation is ap-
plied to the result of the affine transformation. For the result
of nonlinear transformation, a post-transformation that can
control the coordinates is provided. It can be seen that the
function qj(y, x) is derived from the second-order affine
transformation of the nonlinear result

qj(y, x) � cjy + λjx + ηj, σjy + θjx + τj . (10)

Based on the above improvements, the function iteration
process formula is as follows:

Fj(y, x) � qj 
i

vijVi bjy + ajx + dj, cjy + fjx + ej ⎛⎝ ⎞⎠.

(11)

Figure 3 shows a single iterative primitive. First, the data
is subjected to the first affine transformation, followed by the
nonlinear transformation, and then the second affine
transformation, also known as post-transformation. For the
nonlinear transformation, the combined nonlinear function
can be designed to process the affine result, and the non-
linear transformation coefficient vij can be controlled to
adjust the pattern.

σ �

������

x
2

+ y
2



, (12)

θ � arctan
x

y
 , (13)

V1(x, y) �
cos θ + sin θ

a1 ∗ σ
3

+ a2 ∗ σ
2

+ a3 ∗ σ 
(x, y), (14)

V2(x, y) � e∗
ln(x)

1 + x
2, y , (15)

V3(x, y) �
(x cos θ + y sin θ)(x, y)

σ
. (16)

After determining the structure, you can make different
combinations based on the transformation function to write
a new two-dimensional image transformation function,
where σ and θ in the transformation function are shown
above.

3. Experiment on the Application of Traditional
Cultural Symbols in Art Design under the
Background of Artificial Intelligence

Due to the design differences of fractal graphics, some of the
rendered graphics patterns will be concentrated, and the
background difference between the front and back is

obvious. Because the design is usually used for fabric
printing and dyeing, the local style migration causes the edge
pixels to be blurred, and the front and back styles are very
different. ,e local style migration is not suitable for use. In
view of the specificity of the fractal Atlas, through the
analysis of image iteration, model iteration, and different
loss functions, the style transfer algorithm based on per-
ceptual loss is compared and optimized. According to the
brightness and texture difference of the style picture, a
reasonable initial style weight is set to ensure the image
rendered by the trained generative model adds the style
texture feature of the style image on the basis of keeping the
content intact.

3.1. Experimental Subjects. Different fractal algorithms are
used to generate graphics iteratively, and the fractal graphics
lines are rendered to obtain the final graphics. ,e tradi-
tional cultural symbols are selected as the experimental
objects, the selection criteria are symbolic pictures, and the
exclusion criteria are pictures that are fuzzy and not clearly
positioned.

3.2. Experimental Steps. Iteratively generate graphics from
traditional symbols, put the resulting pictures into a con-
volutional neural network for training, optimize the
resulting pictures, and finally adjust the parameters to obtain
the final image.

3.3. Experimental Method. ,e single iterative primitive
method is used for affine changes and nonlinear changes,
and in actual demand, the combination of self-designed and
secondary affine transformations are used. ,e convolu-
tional neural network is used to train the image for multiple
iterations, and the appropriate image is selected. ,en the
L-BFGS loss optimization method is used to improve image
quality and reduce noise. ,e image features extracted
through training are compared multiple times to avoid the
problem of excessively tilted images with improper weights,
summarize the appropriate style weight interval, and finally
adjust the parameters to automatically render multiple types
of fractal images, breaking the single artistic style, realizing
the secondary development of fractal graphic art.

4. Application of Traditional Cultural
Symbols in Art Design under the
Background of Artificial Intelligence

4.1. Graphical Iterative Analysis. One of the differences
between fractal geometry and traditional Euclidean geom-
etry is that the dimensions of traditional Euclidean geometry
are all positive integer dimensions, but the dimensions of
fractal graphics are allowed to exist fractal dimensions, and
most of the dimensions, fractal graphics.

As shown in Figure 4, the unit line segment is first
divided into three equal parts, and then the middle part is
replaced with two polylines, and then each line segment of
the new line segment is divided into three equal parts, and
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the middle part is replaced by half and half of the polylines.
Repeating this iteration, after infinite iterations, a new fractal
curve is generated.

As shown in Figure 5, this is the graph obtained after
countless iterations. It is also the famous Koch curve. ,is
curve has the characteristics of strong local correlation,
simple structure, and strong local similarity.

Figure 6 is the Koch curve obtained after the first affine.
,e first affine transformation adopts the characteristic of
self-similarity of the transferable figure and then takes ad-
vantage of the self-similarity between the local and the whole
of the geometric object.

Figure 7 is derived from the first affine transformation of
the Koch curve and then the nonlinear transformation. With
this change, users can also modify the parameters according
to their own needs to obtain the image they want.

Figure 8 is obtained by combining the Koch function
through different transformation functions. It is formed by
different permutations and combinations of its initial co-
ordinates, plane rotation coefficient, interlayer weight co-
efficient, and the number of iterations within the range of
values. By setting different parameters, the final image will
also be different. Put the final image data into the con-
volutional neural network for training, you can filter to get
more robust pictures.

4.2. Graphic Texture Feature Extraction and Analysis. As
shown in Figure 9, each graphic has different content
weights and different style weight ratios. ,ese factors
will cause pictures to have different biases. When the style
weight ratio exceeds the content weight ratio beyond a
certain range, the graphic structure of the content image

will be damaged. Using digital image processing tech-
nology, the computer automatically extracts the pattern
of the picture and organizes it to generate a continuous
pattern of squares, which can assist the designer in
creating more quickly and improve the efficiency of
creation.

Four-side pixel extraction is performed on the edges of
the fractal image and then converted into a grayscale image.
Subsequently, the texture feature is extracted through the
gray level co-occurrence matrix, the texture gray similarity is
calculated, and the H value is calculated to determine the
uniformity of the gray texture.

As shown in Table 1, the H values of serial numbers a
and b are both greater than 2, indicating that the four-
sided texture is simple and uniform and suitable for
image splicing operations. ,e pictures suitable for
splicing is filtered out, and then the next splicing oper-
ation is performed.

As shown in Figure 10, they are scattered splicing and
continuous splicing. Aiming at the characteristics of self-
affine, infinite fineness, and independent pattern of fractal
graphics, this kind of graphics can be spliced by scattered
points in serial number a in Table 1, which requires distinct
pattern characteristics, uniform distribution, and regular
distribution, and can also be scattered freely.,e continuous
splicing of Figure performance.

As shown in Figure 11, in the time it takes for different
optimization functions to iterate 1,000 times and the impact
on the loss function, the gradient of the entire image has
relatively large fluctuations, and the convergence speed is
slow. A more optimal optimization method can be selected.
Among them, the time used by the L-BFGS algorithm is the

Iterative primitive

First affine
transformation

Non-linear
transformation

Secondary affine
transformation

Figure 3: Single iteration primitive.

(a)

(b)

(c)

Figure 4: Construction steps of the fractal curve.
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shortest, and the loss is the smallest. In the time used for
500 s and above, its loss is reduced by about 62% compared
to the traditional AdaGrad method, and 46% less than the
traditional AdaDelta method. ,e loss is about 8% less than

the newly optimized Adam method. Compared with tra-
ditional artificial intelligence algorithms, the reduction of
these damages is very effective and obvious for the im-
provement of algorithm performance.
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Figure 7: Nonlinear transformation.
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Figure 5: Curve after iteration.
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Figure 6: ,e first affine.
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Figure 8: ,e second affine.

(a) (b)
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Figure 9: Graphics to be spliced.

Table 1: Example image’s gray-level co-occurrence matrix extraction features.

Serial number ASB ENT H
a 0.636 0.771 3.04
b 0.45 1.107 2.01
c 0.271 1.803 0.879
d 0.315 2.268 1.012

Scattered splicing Continuous splicing

Figure 10: Scattered splicing and continuous splicing.
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5. Conclusion

Traditional Chinese symbols are the essence of Chinese
plain text and are treasures with beautiful meaning and
aesthetic value that have been handed down from primitive
society. Under the current situation that contemporary
smart product modeling is more imitating and learning
from the West, designers are more responsible and re-
sponsible. ,e application of traditional Chinese symbols
to intelligent products requires profound cultural accu-
mulation from the form of symbols to the appearance of
products, from the Confucian or Taoist thoughts repre-
sented by symbols to the traditional charm and philosophy
of China. Traditional symbols should be refined, and the
cultural connotation should have in-depth design. ,e
traditional symbols of Zhongtong should be applied to
smart products, and the design of Chinese smart products
should be expanded. Market and national characteristics.
,e disadvantage of this article is that the display of fractal
graphics is too complicated and maybe more popular with
young people, and it does not cater to all ages. Finally, the
artistic value of fractal art graphics is not just the current
graphics themselves. I hope that related researchers can
further explore the artistic value of graphics and combine
technology and art perfectly.
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