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Abstract. In recent years, China’s cultural and creative industries have developed
rapidly.Under this condition,most provinces and cities have begun to pay attention
to the development of cultural and creative industries. As an emerging industry
with creativity as the core, cultural and creative industries are being needed by
people and filling our lives. In order to make art education in Colleges and uni-
versities better adapt to the development of cultural and creative industries and
promote the integration of corresponding favorable factors in the context of cul-
tural and creative industries, this paper analyzes the general situation of cultural
and creative industries, and deeply analyzes the status and role of art education in
cultural and creative industries based on ant colony algorithm, How to optimize
the development of art education in Colleges and universities in the context of
cultural and creative industries.
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1 Introduction

Cultural and creative industry refers to the industry that can make creativity become the
most economic value after it is widely industrialized. Industry is known as the sunrise
industry with the most development potential in the 21st century. When the cultural
industry develops to a certain extent, the creative economy will develop vigorously,
and the creative industry will also appear. In the information age, China’s cultural and
creative industry develops rapidly, and there is a great demand for professional art and
design talents in the market, All countries are sparing no effort to encourage and support
each other, in order to remain invincible in the future competition. For the cultural and
creative industry which highly emphasizes creative ability, the cultivation of cultural and
creative talents is of great importance.

With the increasingly stringent demand for talents in art design and the vigorous
development of cultural and creative industries, art design education in Colleges and

© ICST Institute for Computer Sciences, Social Informatics and Telecommunications Engineering 2023
Published by Springer Nature Switzerland AG 2023. All Rights Reserved
M. A. Jan and F. Khan (Eds.): BigIoT-EDU 2022, LNICST 465, pp. 478–484, 2023.
https://doi.org/10.1007/978-3-031-23950-2_52

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-23950-2_52&domain=pdf
https://doi.org/10.1007/978-3-031-23950-2_52


Practical Research on the Form of Art Undergraduate Education 479

universities can provide talents for cultural and creative industries. At present, although
the enrollment of talents in art design major is increasing gradually, there are still many
problems and great pressure in talent training. Colleges and universities have to con-
stantly meet the needs of industrial development, Only in this way can we help the
development of cultural and creative industries. As the forefront of personnel training,
colleges and universities have great advantages in scientific research, and should play a
good role in the supply of talents in the development of cultural creativity. Therefore, to
further clarify the relationship between art education and cultural and creative industries,
to explore the development path of art education, to make it adapt to the needs of the
development of cultural and creative industries, and to promote the development of art
education, has become a new topic of art education in Colleges and universities [1].

2 Ant Colony Algorithm

2.1 Basic Principle

Artificial ant colony algorithm (ACA) is the principle of simulating the real ant colony
foraging process to find the shortest path. ACA absorbs the typical characteristics of ant
colony behavior: first, it can detect the situation in a small area and judge whether there
is food or other similar pheromone trajectory; Second, it can release its own pheromone;
Third, the number of pheromones left behind will gradually decrease at any time.

Ant algorithm seeks the optimal solution through the evolutionary process of candi-
date solution organization group, which includes the adaptation stage and the coopera-
tion stage. In the adaptation stage, each candidate solution adjusts its structure accord-
ing to the accumulated information; In the cooperation phase, the candidate solutions
communicate with each other to produce better performance solutions.

In ant colony algorithm, a limited artificial ant colony finds the optimal solution
to the problem through cooperative search. Each ant establishes a feasible solution or
a component of the solution from the selected initial state according to the problem
dependency criteria. In building their own solution, each ant collects information about
the characteristics of the problem and its own behavior, and uses this information to
modify the representation of the problem, as other ants see. Ants can not only act together
but alsowork independently,which shows akindof cooperative behavior. Theydonot use
direct communication, but use pheromone to guide the information exchange between
ants.

Ants use a structured greedy heuristic to search for feasible solutions. According
to the constraints of the problem, a solution is listed as the minimum cost (shortest
path) through the problem state. Every ant can find a solution, but it may be a poor
one. Individuals in the ant colony have established many different solutions at the same
time, and finding high-quality solutions is the result of global cooperation among all
individuals in the colony [2].

In addition to finding the shortest path between the nest and the food source, the ant
colony also has a strong ability to adapt to the environment. As shown in Fig. 1, when
there are obstacles on the route, the ant colony can quickly find the optimal path.
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Fig. 1. Adaptive behavior of ant colony

2.2 Mathematical Model

For the sake of understanding, the ant colony algorithm model is usually illustrated by
taking the ant system (AS) to solve the TSP problem of a city on a plane as an example.
Firstly, the following notation is introduced: letm be the number of ants in the ant colony,
dij (i, j = 1, 2, …, n) denote the distance between city i and j, b(t) be the number of ants

in city i, m =
n∑

i=1
b(t), τα

ij (t) is the amount of information left on the line at time t. Let

τij(0) = c, where c is a constant. The ant k (k = 1, 2,…,m). In the process of movement,
the direction of transfer is determined according to the amount of information on each
path. pkij(t) represents the probability of ant k transferring from position i to position j
at time t.

pkij(t) =
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, j ∈ allowedk , s ∈ allowed

0, otherwise
(1)

2.3 The Advantages of Ant Colony Algorithm

Ant colony algorithm is a kind of bionic optimization algorithm based on the collective
foraging behavior of the biological ant colony system. Therefore, the algorithm must
have many advantages of the real ant colony system. The summary is as follows:

(1) Parallel distributed computing. All ants search for many points in solution space
independently and unsupervised, which is very suitable for parallel implementation.
Therefore, it is an efficient parallel search algorithm in essence. The distribution
calculation characteristics of ant colony algorithm are shown in two aspects: one is
that pheromone is distributed on each side of the structure map. Each ant constructs
the solution according to the information element condition of the current location,
and does not need control center; On the other hand, when one or several ants
stop working, the whole ant colony system can still keep normal function, so the
algorithm has strong robustness.
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(2) Strong global optimization capability. The probability of finding global optimal
solution is increased by using the randomly generated ant group instead of single
ant; In addition, probability rules are used instead of deterministic rules to guide
search; The algorithm can escape local optimization. The traditional optimization
algorithm is sensitive to the selection of initial value and iteration step, and it is
difficult to escape once it is trapped in local optimization.

(3) It has strong adaptability. The ant colony algorithm has no special requirements
for search space, such as the continuity, differentiability of objective function and
accurate mathematical description of objective function and constraint function,
which has wide adaptability.

(4) Polysolubility. Because ant colony algorithm uses population method to calculate
evolution, when the population is solved once, it can provide multiple approximate
solutions, which is very useful for multi-objective search or needmore approximate
solutions as reference.

(5) It is easy to combine with other algorithms. The construction process of ant colony
algorithmsolution is completed gradually,which canbe combinedwith prior knowl-
edge in this field conveniently. The deconstruction mechanism of ant colony algo-
rithm has a very good advantage, that is, it can handle constraints conveniently.
Ants can dynamically adjust the next accessible nodes in the process of solution
construction to ensure the feasibility of the solution. However, the processing of
complex constraints is a weak link of other algorithms.

3 The Current Situation of Art Undergraduate Education
in Colleges and Universities

3.1 Unreasonable Curriculum and Teaching Mode

In the present art design education, many colleges and universities ignore the cultivation
of students’ design ideas and the overall logical thinking. Many colleges and universities
are not clear about the relationship between art design courses, and the courses are
scattered. Many colleges and universities only pay attention to the formal effect, and
do not really cultivate the design thinking of students. It is difficult for students to
understand the course deeply because of the content of the course which is too scattered
and independent, and it does not form a certain design ability. Moreover, teachers are
too single in teaching mode, according to the traditional teaching mode, so the students
trained lack innovative thinking, so the talents trained by such art design education are
difficult to meet the needs of cultural and creative industries in the market [3].

3.2 The Talent Training Mode is Out of Line with the Market Demand

Nowadays, many colleges and universities have opened art design majors to train design
talents. But now many colleges and universities cultivate design talents can not meet the
real needs of the market. Nowadays, the demand of design talents is not only to have
professional design skills, but also to have excellent practical ability and professional
design literacy. So many colleges and universities are training design talents and the
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market needs of design personnel is out of line. On the one hand, most of the students
in our country are trained by traditional teaching ideas. The mode is too single, only
focusing on textbooks, and there is no chance of practice; On the other hand, some young
teachers are directly left in school for teaching, without practical experience, so they can
not teach more practical experience to students. Therefore, the talents cultivated in art
education in Colleges and universities are out of line with the market demand.

3.3 Lack of Creativity and Innovation Ability

According to the survey, many colleges and universities are backward in talent training
of art design specialty, whether it is education concept or training plan, which is not
in line with the current trend, has not kept pace with the times, and does not match
the development of cultural and creative industries. We can see that many colleges and
universities lack the atmosphere of innovation and creativity. A small number of colleges
and universities ignore the education of human quality, and do not pay attention to the
cultivation of students’ humanistic quality. Moreover, for the talents in the cultural and
creative industry, many colleges and universities have not carried out special curriculum
and professional training, mainly art design professional education.

At present, the practitioners of cultural and creative industries in themarket generally
lack the ability of innovation, so it is more necessary for colleges and universities to
exert their own strength to train professional talents for the society. At present, many
schools of art design in China are still in the stage of introduction, and the relevant
research institutions of creative science are also in the stage of introduction. There is a
lack of people involved in creative research, and some platforms for creative research
are also very lacking. And whether it is the art education major in colleges or some
institutions studying creative science, they have not studied the overall development
strategy of creative science, but only introduce the layout of talent creative industry and
the theoretical basis of creative science [4].

4 Research on Art Undergraduate Education in Colleges
and Universities Based on Ant Colony Algorithm

4.1 Combining Art Education with Creative Talent Training Mode

The original art education mode is easy to ignore the humanistic quality. Once it ignores
the humanistic quality, it will be contrary to the central content and thought. This is
also one of the important contents of Chinese cultural industry, which is of great signifi-
cance. Art Education in Colleges and universities should be based on humanistic quality
education, provide innovative hardware support for students through the form of the
second classroom, and edify students’ emotion and wisdom by creating a humanistic
environment conducive to cultural innovation.

4.2 Closely Linked with the Cultural Industry Market

The development concept of business model innovative education model and the devel-
opment of cultural industry are mutually adaptive, especially in the aspect of market
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development, which will continue to give play to the advantages of art education. At
the same time, training methods and education contents should be adjusted in time. Art
Education in Colleges and universities should be closely combined with real life. Art
education in Colleges and universities should be closely connected with the essence of
art creation, and better combine production, learning and research. Art Education in
Colleges and universities is the practice base of integrating with the market and actively
integrating into the industrial market. The development direction of art education ismulti
angle, and has made great contribution in the reform and development, but the develop-
ment of art education needs to increase the pace, take the cultivation of innovative talents
as the goal, highly combine with the market of cultural industry, and attach importance
to the all-round development of students, so that art education can have fresh vitality
and vitality, and cultivate innovative talents with high cultural quality.

4.3 Consolidate the Quality Foundation in the Era of Cultural and Creative
Industries

Art Education in Colleges and universities should first establish the basic position of
humanistic quality education in art education. To renew the curriculum of art education
major, the curriculum should aim at cultivating students’ artistic quality and aesthetic
ability, strengthen the infiltration and construction of humanities courses and theoretical
courses, and improve students’ humanistic cultivation; Secondly, we should make full
use of the second classroom. Carry out campus innovation activities, combine the first
classroom with the second classroom, form a strong cultural innovation atmosphere,
stimulate students’ creative passion, establish innovation incentive mechanism, encour-
age students’ innovation activities, strengthen the construction of innovation base, and
provide hardware support for students’ innovation; Third, it is necessary to create a
campus humanistic environment conducive to cultural innovation. Campus culture has
a subtle influence on the cultivation of students’ temperament, the promotion of their
realm, the sublimation of their emotions, their behavior and value orientation. It is an
effective way to hold all kinds of humanities lectures and actively promote elegant art
into campus.

4.4 New Requirements of Art Education in Colleges and Universities
for Teachers’ Teaching Idea and Teaching Level

The cultivation of creative thinking has a great relationship with teachers’ teaching
methods. Teachers should guide students’ thinking towards divergence, flexibility and
originality. At the same time, teachers should consciously add some exploratory topics in
teaching to stimulate students’ emotions and develop their creative potential. Innovative
art education requires teachers to have innovative quality. Teachers should not only have
solid and generous professional knowledge, but also master the latest knowledge and
research results of various disciplines. The role of teachers should also be changed.
Teachers should be changed from the past simple imparter to the information resource
allocator and guide.
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5 Conclusion

The industrialization of cultural creativity not only provides a broad space for the future
of art education, but also points out the direction of reform and development for art
education. China’s art education should speed up the pace of reform, take the cultivation
of innovative talents with high cultural quality as the goal, change the traditional concept
of art education, maintain a high degree of integration with the cultural industry market,
and pay attention to the overall development of students’ innovation consciousness,
innovation ability and humanistic quality, Make art education continuously inject new
vitality and vigor into the development of cultural and creative industries, and cultivate
innovative and compound talents with high cultural quality.
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