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Abstract: In order to deeply study the social characteristics of folk dance and obtain more intuitive 
analysis results of ethnic cultural and sociological significance, a multi-objective analysis method 
of social characteristics of folk dance based on improved discrete artificial bee colony algorithm 
is proposed. This paper studies the social value of folk dance from the perspectives of social 
characteristics and social functions. On this basis, the basic theory of the improved discrete 
artificial bee colony algorithm is explored, and the multi-objective function conditions are 
constructed through the calculation of the target complexity to complete the multi-objective 
analysis method of the social characteristics of ethnic dance based on the improved discrete 
artificial bee colony algorithm. The results of comparative experiments show that compared with 
cloud computing analysis method, multi-objective analysis method can accurately analyze the 
social characteristics of folk dance, and obtain more intuitive sociological research value, which 
has strong application feasibility. 
Key words: discrete artificial bee colony algorithm; folk dance; social characteristics; multi 
objective analysis; social function; target complexity; multi objective function; 
0 Introduction 

National dance is a kind of body movement language originated from people's life, which is 
abstracted from daily activities. It can also be called folk dance, folk dance or international folk 
dance. Traditional folk dance is usually called traditional dance. It comes from festivals or rituals, 
such as rain praying dance in India or Malaysia, fishing dance in Hawaii, water dance in Israel, 
and Italian bell dance for exorcism. Over the past 60 years since the founding of the people's 
Republic of China, due to the unity, friendship and mutual exchanges between the brothers and 
nationalities, all nationalities have achieved rapid development on the basis of the original, which 
makes our fragrant national flower beds more dazzling and attractive. Song and dance is a kind of 
art form that human beings are born with instinct [1-2]. This kind of behavior, which expresses 
emotion, conveys production skills and information with body posture, has no distinction of 
region, national boundary, race and nation, and is the common body language and spiritual 
perception of human beings. Due to the differences in living environment, mode of production and 
religious culture, different nationalities have tens of thousands of colorful folk dances from content 
to form, from rhythm to style. 

Multi objective analysis is a decision which has more than two decision objectives and needs 
multiple criteria to evaluate and optimize the scheme. Most of them are the most important 
strategic decisions in algorithmic decision making. For example, in the decision-making of a major 
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technological transformation project, it is necessary to consider the economic benefits, social 
benefits, safety production and environmental protection and other objectives, and it is necessary 
to use a variety of standards to evaluate and optimize the scheme [3-4]. Its characteristics are as 
follows: (1) due to the diversity of objectives and standards, it is difficult to find the best scheme 
to achieve all objectives because of the complexity of scheme comparison; (2) the decision-making 
process starts from eliminating the poor scheme, selects the satisfactory scheme from the 
remaining schemes, and replaces the optimal standard with the satisfactory standard. From the 
analysis of the process and mechanism of people's rational decision-making under the condition 
of multi-objective, the theories of multi-objective decision-making mainly include: the analysis 
and description of multi-objective decision-making process; the theory of conflict decomposition 
and ideal point transfer; the theory of multi-attribute utility; the theory of demand multiplicity and 
hierarchy, etc. They are the theoretical basis of multi-objective decision analysis method. In multi-
objective analysis, some schemes can be eliminated after comparison, which is called inferior 
solution; however, there are still a number of schemes that can neither be eliminated nor compared 
with each other, which are not optimal solutions considering from multi-objective, which is called 
"non inferior solution" [5-6]. 
1 An analysis of the social characteristics and functions of national dance 
1.1 Social characteristics 

National dance has a long history. According to relevant research, the sprout of dance 
appeared in the primitive society. At that time, in order to survive in the harsh environment, people 
of ethnic minorities collectively hunted, collected, ran and climbed, which became the necessary 
skills for people to survive. When people come back from hunting, in order to express the joy of 
harvest, they often light a fire, and groups dance around the fire, thus forming a simple dance 
movement [7-8]. In the areas where the minority people live in groups, a large number of ancient 
objects have been unearthed, all bearing the imprint of national dance culture. 

Ethnic dance has obvious traditional characteristics, which has a great relationship with the 
living conditions and ideology and culture of ethnic minority people. Minority people have lived 
in the snow plateau since ancient times. In their traditional ideology and culture, they have unique 
Buddhist cultural characteristics. They believe that everything has spirit, and gradually integrate 
this cultural characteristics into minority dance. Most of the murals in the minority temples are 
related to religious themes, and the content of dance is mostly for the purpose of suppressing evil 
spirits and expelling demons. Ethnic minority people have been living on the snow covered plateau 
for a long time. In the past, the production level and production conditions were very limited. 
Coupled with the underdeveloped transportation, the living conditions of ethnic minority people 
are relatively backward. A fixed mode of production has been formed among ethnic minorities, 
and ethnic dance has become one of the main forms for ethnic minorities to find fun in life under 
difficult conditions [9-10]. The main production and life style of ethnic minorities is animal 
husbandry, so ethnic dance is mostly related to animal culture, and many dance projects related to 
cattle, sheep, horse and agriculture are derived. 
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The folk dance style of ethnic minorities is very stable, implicit and elegant, which is closely 
related to the lifestyle and habits of ethnic minorities. The minority people have lived in a relatively 
closed environment for a long time, with very little communication with the outside world and 
relatively unopened thinking, which has also created the characteristics of loyalty, simplicity and 
kindness of the minority people. The national dance is the representation of the character and 
thought of ethnic minorities, so the style of national dance is also very stable and introverted [11-

12]. National dance is gradually accumulated in the life of ethnic minorities, with distinct national 
characteristics and national style, reflecting the collective aesthetic characteristics of ethnic 
minorities. 

Due to the influence of the region, the costumes of ethnic minorities have obvious national 
characteristics, resulting in different dance differences. Dance is performed by people in different 
regions, so dance can reflect distinctive regional characteristics. Different geographical 
environment has different influence on the style of dance. The ethnic minorities have a vast 
territory, and the long-term farming and animal husbandry life has made the ethnic minority people 
develop a strong physique and rough and crazy character. Therefore, the inherent temperament 
and characteristics in the dance form the unique dance style of the Tibetan people. Therefore, the 
ethnic dance has vigorous and cheerful temperament characteristics, rich in distinctive multi-ethnic 
characteristics [13]. 
1.2 Social function 

As a kind of sacrificial ceremony, dance in Zhou Dynasty has been widely concerned by 
people, so dance also has a distinct religious culture. From the frequency of traditional folk dance, 
it mostly appears in the ceremony of performance, and this kind of dance performance is mostly 
related to religious belief, through the dance ceremony to transmit religious culture. In religious 
culture, dance is used as a medium to dispel the opposition between man and God in people's 
hearts, inspire people's spirit through dance, and enhance people's religious belief. After the 
harvest, there will also be a ceremony of thanking God, and there will also be dance in the 
ceremony to connect people and God and realize the faith in the heart [14-15]. Song and dance in 
ethnic minorities as a way of expressing beliefs and ideas, with a strong religious thought. Dance 
is also used in the ceremony of praying for hunting harvest. People will arrange the dance action 
to subdue the prey and express the joy of hunting harvest through dance. 

The movement skills of national dance are mainly summarized as five words: "tremble, open, 
Shun, left, around". There are 12 kinds of basic steps, and the skills are also changeable. The dance 
movements are almost acrobatic. Therefore, the movement of national dance is very complex and 
rich, with the function of strong physique and strong operability. Therefore, people in the specific 
operation can make all parts of the body get different degrees of exercise. National dance is very 
infectious and has rich dance atmosphere. Dance is not only the representation of national culture, 
but also the embodiment of national spirit, conveying the national spirit [16]. In the form of dance, 
arm dance needs people to hold hands or form a ring around their arms. It is not only an expression 
of the original public ownership, but also an expression of the public relations of the people in the 
clan. Scholars believe that arm dance is a symbol of unity culture, which contains national unity 
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and cohesion. After thousands of years of development and evolution, whether it is religious dance 
or folk dance, whether it is for entertainment or sacrifice, it is the rich wealth accumulated in the 
long-term life and production of the minority people, and it is the overall performance of the 
national spirit and appearance of the minority people. 
2 Multi objective analysis of social characteristics of folk dance based on improved discrete 
artificial bee colony algorithm 
2.1 Basic theory of improved discrete artificial bee colony algorithm 

Artificial bee colony algorithm (ABC) is a swarm intelligence bionic algorithm proposed by 
Turkish scholars in 2005. It is an intelligent behavior that imitates the natural bee foraging 
mechanism. Through the cooperation and communication between bees with different division of 
labor and the role transformation of bees, it can optimize the location of honey source. Bee colony 
is a kind of social group insects, although the behavior of a single bee is extremely simple and 
irregular, but the group composed of a single individual can show extremely complex behavior, 
and there are some regular results. In real life, bees can obtain food position with high efficiency 
in any complex and changeable environment; at the same time, they can adapt to the change of 
environment [17-18]. Swarm bees can quickly obtain the optimal location of food source in complex 
and changeable environment, which is closely related to the role division mechanism of bees and 
the information exchange and cooperation mechanism between different roles. Swarm mechanism 
of bees leads to swarm intelligence behavior. ABC algorithm simulates the foraging behavior of 
bees in nature, and makes use of the division mechanism of bees to make bees tend to exploit the 
rich honey source, so as to find the most abundant honey source, which is the optimal solution. 

According to the biological mechanism, bee colony algorithm can be divided into two 
categories: Breeding Based Algorithm and honey harvesting based algorithm. The biological 
principle based on bee reproductive behavior is to imitate the emergence of new queen bee, which 
is an optimization process similar to evolution. Queen bee is the optimal solution to be solved in 
the optimization process. The most common optimization algorithm based on the reproductive 
process is bee mating. The other is the bee colony algorithm based on the behavior of bees 
collecting honey. The biological mechanism is shown in the figure. The process of bees collecting 
honey is similar to the process of searching for the optimal solution of the problem to be solved in 
evolutionary computation [19]. In the model of imitating the mechanism of honey harvesting, all 
the honey source positions represent the feasible solution of the problem. The whole process of 
honey harvesting is equivalent to the process of finding the optimal solution of the problem. The 
quantity of honey source represents the quality of the honey source. The actual problem is 
expressed by the target fitness value. 
2.2 Target complexity calculation 

In the artificial bee colony algorithm, the basic algorithm stage is completed by three stages: 
hire bee, follow bee and scout bee. The behavior includes employing bees to mine local honey 
source neighborhood, employing bees to carry the corresponding honey source quality information 
to calculate the recruitment operator to recruit more following bees to mine, and reconnaissance 
bees to give up the exhausted honey source to find a new one. This process is repeated until the 
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end condition of the algorithm is reached. The following will introduce the analysis of the 
important parameters of artificial bee colony algorithm. 

(1) Honey source: the location of honey source is the feasible solution of the problem. Honey 
source is the basic unit of the whole algorithm process. The quality of honey source is determined 
by the target fitness value of the problem, which is the benchmark of the whole algorithm 
evolution. 

(2) Recruitment follower bee operator: this operator is used to hire bees to share the 
information of their own honey source, that is, the adaptability of the honey source, with the 
follower bees. Then the follower bees will choose a honey source to follow the hire bees to collect 
honey according to the information of the honey source. The criteria for the selection of honey 
sources are based on the quality of the honey sources. In reality, the higher the quality of the honey 
sources, the more honey sources are attracted for bee mining [20-21]. 

(3) Follow bee search honey source operator: in the algorithm, the position update of hired 
bees is mainly realized by follow bee search honey source operator. 

(4) Discard honey source operator: if the same honey source in the algorithm is collected for 
a limited number of times, the honey source: the amount of honey must be very low. That is to 
say, the algorithm searches the neighborhood around the honey source after mining limit, but it 
can not find the honey source with higher fitness than the original one. Then it will be meaningless 
to hire the bee and follow the bee in this honey source. At this time, it will give up this honey 
source [22]. 

Let 0e  represent the minimum honey source location coordinate value, ne  represent the 

maximum honey source location coordinate value, and n  represent the actual iteration coefficient 
value of the following bee operator. Combined with the above physical quantities, the calculation 
results of the target complexity of the social characteristics of folk dance can be expressed as 
follows: 
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In the formula,   represents the actual improved permission value of discrete artificial bee 

colony algorithm, U  represents the average value of social characteristics of national dance in unit 

time, and 1y  and 2y  represent two different target information parameters respectively. 

2.3 Construction of multi objective function 
Artificial bee colony algorithm was first proposed to solve continuous function optimization 

problems. Later, some improved algorithm introduced neighborhood factor to improve the search 
position formula. The global convergence performance of bee colony algorithm was improved by 
adjusting the degree of information exchange between individuals through dynamic control. The 
improved algorithm also has the improved recruitment following bee operator mode, and adopts 
the selection probability based on sorting, which increases the probability of poor honey source 
being selected and avoids the negative impact of supernormal individuals on the selection process. 
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First, all the honey sources are sorted according to the fitness value. The higher the fitness of the 
honey source, the higher the position. Then, according to the selection probability based on sorting, 
the selected probability of honey source is calculated to avoid the influence of supernormal 
individuals on the global convergence ability of the algorithm [23-24]. There is also a new honey 
source formula of improved reconnaissance bees, which uses tabu list to store the position of the 
hired bees who are not updated within the set search times and fall into the local optimal value, 
and uses chaotic sequence to initialize the honey source falling into the local optimal solution. 
Chaos local search makes use of the randomness and ergodicity of chaos, which improves the 
search accuracy of the algorithm. 

Population evolution is mainly reflected in the process of employing bees and following bees 
to search the neighborhood of honey source. When the fitness value of the new solution generated 
by location search is higher than that of the original honey source, the old solution will be replaced 
by the new solution, otherwise the new solution will be abandoned and the original honey source 
will continue to be mined. When the following bees select the location of the honey source, the 
selection operator is used. Generally, the higher the fitness of the honey source, the more the 
number of the following bees will be recruited [25]. In the process of the algorithm, the above 
mechanism is repeated, so that the direction of the solution of the whole artificial bee colony 

algorithm is gradually close to the optimal solution, and the quality is improved. Let 0i  represent 

the minimum function periodic quantity of multi-objective eigenvalues and ni  represent the 

maximum function periodic quantity of multi-objective eigenvalues. With the support of the above 
physical quantities, the simultaneous formula (1) can express the construction result of multi-
objective function as follows: 
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In the formula, f  represents the random discrete condition of the bee colony node, maxl  

represents the maximum physical coordinate value of the discrete point,   represents the 

established discrete condition of the bee colony node, minl  represents the minimum physical 

coordinate value of the discrete point, and M  represents the multi-objective processing authority 
of the social characteristics of ethnic dance in a specific time. 
3 Practical ability test 

In order to verify the practical application value of multi-objective analysis method of social 
characteristics of folk dance based on improved discrete artificial bee colony algorithm, the 
following comparative experiments are designed. The Tibetan Dance shown in Figure 1 is taken 
as the experimental research object. In the process of dancing, the actual changes of various parts 
of the body are recorded, and these data information are taken as the actual analysis data. In the 
whole research process, the experimental group carried cloud computing analysis method, and the 



 
 
 

6603 
 

Ann. For. Res. 65(1): 6597-6606, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

control group carried multi-objective analysis method of social characteristics of folk dance based 
on improved discrete artificial bee colony algorithm. 

 
Figure 1 Tibetan dance forms 

ITM index can describe the analysis accuracy of the host device to the social characteristics 
of folk dance. In general, the higher the ITM index value is, the higher the analysis accuracy of 
describing the host device for the social characteristics of folk dance is, and vice versa. The 
following table records the specific changes of ITM index values in the experimental group and 
the control group. 
Table 1 comparison of ITM index values 

Experiment time 
/(min) 

ITM index value 
/(%) 
The experimental group The control group 

5 64.5 50.3 
10 65.2 50.1 
15 66.7 49.8 
20 68.1 49.5 
25 69.3 49.0 
30 70.0 48.9 
35 71.4 48.2 
40 72.6 47.7 
45 73.8 47.1 
50 74.9 46.9 
Analysis of Table 1 shows that the ITM index of the experimental group keeps a rising trend, 

and the maximum value of the whole experimental process reaches 74.9%. The ITM index of the 
control group kept a decreasing trend, and the maximum value of the whole experiment was only 
46.9%, which decreased by 28.0% compared with the maximum value of the experimental group. 
In conclusion, the application of multi-objective analysis method based on improved discrete 
artificial bee colony algorithm for social characteristics of folk dance can effectively promote the 
ITM index value, and greatly enhance the analysis accuracy of host equipment for social 
characteristics of folk dance. 
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IPL index can reflect the research depth of the host equipment on the sociological 
characteristics of folk dance. In general, the larger the IPL index value is, the deeper the research 
on the sociological characteristics of folk dance by the host device is, and vice versa. The following 
table records the specific changes of IPL index values in the experimental group and the control 
group. 
Table 2 Comparison of IPL index values 

Experiment time 
/(min) 

IPL index value 
/(%) 
The experimental group The control group 

5 81.2 52.0 
10 69.5 52.0 
15 81.0 52.0 
20 69.7 52.0 
25 81.4 51.8 
30 69.3 51.6 
35 81.5 51.3 
40 61.2 51.1 
45 81.6 50.9 
50 60.9 50.7 
According to the analysis of Table 2, with the extension of the experimental time, the IPL 

index of the experimental group kept the trend of alternating decline and rise, and the maximum 
value of the whole experimental process reached 81.6%. The IPL index of the control group began 
to decline after a period of stable value. The maximum value of the whole experiment was only 
52.0%, which decreased by 29.6% compared with the maximum value of the experimental group. 
In conclusion, after the application of the multi-objective analysis method based on the improved 
discrete artificial bee colony algorithm for the social characteristics of ethnic dance, the IPL index 
value shows a significant upward trend, which is in line with the practical application needs of 
strengthening the host equipment for the in-depth study of the social characteristics of ethnic 
dance. 
4 Conclusion 

Under the effect of improved discrete artificial bee colony algorithm, the multi-objective 
analysis method of social characteristics of folk dance makes an in-depth study on the social 
function of this type of dance. On the one hand, it calculates the application complexity of the 
target object, on the other hand, it constructs a new multi-objective function. From a practical point 
of view, the improvement of ITM index and IPL index value indicates that the host device can 
accurately analyze the social characteristics of ethnic dance, at the same time, deeply study the 
sociological characteristics of ethnic dance, and intuitively obtain the sociological practical 
significance of ethnic culture. 
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