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Abstract. Developing the exhibition industry and improving the function of tourism 
are essential components of revitalizing rural areas. There are apparent 

contradictions between industrial development and the exhibition industry in rural 
development. Rural tourism can effectively promote the coordinated operation of 

the two major systems of the rural sector, namely the exhibition industry. It plays 
a vital role in promoting the development of the rural sector, increasing non-
agricultural income, improving the environment, building communities, and 

improving management. We must combine the "rural tourism law" with the 
exhibition industry to develop rural tourism and create a high-quality exhibition 
industry. This document uses the COMS method to link rural tourism and the expo 

industry closely. Based on the correlation and coordination theory, the system 
theory, the sustainable development of Henan, and the selection of research areas. 

According to the information provided by the government website, this document 
establishes an index system for measuring and analyzing rural tourism and 
development levels. The influencing factors, index correlation, and coupling 

coordination mechanisms of industrial development and the optimization of the 
exhibition industry provide strategic suggestions for realizing Henan's rural tourism 
development and high-quality exhibition industry construction and promoting rural 

revitalization. 
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1 INTRODUCTION 

Our country's tourism industry has thrived, and the total tourism economy has been rising, raising 

hot issues of common concern. Tourism resources are an essential basis for tourism development, 
and cultural resources are a necessary type of tourism resource [11]. Our country's long history 
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and culture have created rich cultural relics in various regions. These cultural resources have not 
only laid a solid cultural foundation for tourism development [25]. Tourism development may 
always stagnate in areas with profound cultural heritage and many cultural relics. However, the 

tourism economy may develop by leaps and bounds in some areas with fewer cultural relics. This 
series of phenomena is worth thinking about. Does the resource curse phenomenon in economics 

also appear in the cultural tourism industry? As one of the core elements of regional tourism 
development, what is the impact mechanism of regional culture on tourism economic 
development? How do you use the core element of culture to enhance the internal driving force of 

tourism development?  

Henan is a highly enriched area of tourism resources in my country, and it is also a primary 

source of tourists and an area with a highly developed tourism economy [1]. During the evolution 
of historical civilization, a few distinctive regional cultures, such as Wu Culture, Chu-Han Culture, 
Haiyang Culture, and Jingling Culture, have been formed, accumulating rich and colorful cultural 

resources [4]. It is easy to find some interesting differences: in southern Henan, the Wu culture 
has distinct characteristics, but the three cities of Suzhou, Wuxi, and Changsha, in the same 
cultural region, are not in the development of tourism. Each has its own merits. Suzhou is rich in 

cultural resources and has a developed tourism economy; Changzhou has relatively few cultural 
relics, and the tourism industry is still growing strongly. What needs to be clarified is that Xuzhou, 

which has many cultural relics, has been tepid in developing the tourism industry for many years 
[23].  

The development of exhibition tourism in various parts of the country differs, ranging from 

small cities to provinces and regions. The difference in tourism’s economic growth is evident [14]. 
For example, Shanxi Province is one of the provinces with the most extended history in my 
country. It has world heritage sites such as the Wutai Mountain Buddhist Building Complex, Yun 

Gang Grottoes, and Pingyao Ancient City. Its above-ground cultural relic resources account for 
more than the national ones. Excellent and colorful, it is known as the "theme park" of Chinese 

civilization and the "museum" of ancient oriental art. However, its tourism development needs to 
catch up. The annual tourism economy only accounts for national tourism and requires more 
cultural resources. Shenzhen alone's yearly tourism revenue exceeds 100 million yuan [26]. 

Similarly, Shenzhen has actively created themed cultural tourism through cultural innovation, 
and the tourism economy has developed rapidly. The same situation also happened in Henan 

Province. Suzhou City, the representative of Wu culture, and Xuzhou City, the representative of 
Chu and Han culture, also have rich cultural heritage. Still, the exhibition and tourism economies 
are quite different [22] across the river in terms of urban history and cultural relics. However, 

driven by cultural innovation in recent years, the tourism economy has overtaken Yangzhou for 
many years. Of course, culture cannot represent the tourism economy. Therefore, as an essential 
resource base for regional tourism development, how to effectively develop and utilize cultural 

resources and coupling mice's functions has become a key topic. 

Under the new urbanization background, it is of great significance for the cultural industry, 

tourism, and economic development of Henan Province to discuss the development of mice and 
rural tourism in Henan Province. 

2 RELATED WORKS 

Tourism is internationally recognized as an effective means to narrow regional differences. 
However, the tourism industry also needs more balanced development due to the influence of 
factors such as tourism resource endowment, geographical location, traffic conditions, 

infrastructure, and regional socioeconomic comprehensive level. [18]and[6] studied the regional 
imbalance in regional tourism development nationally. After 2000, scholars began to reflect on the 
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reasons for the formation of differences. They became more focused on the research conclusions 
about the internal mechanism of forming regional tourism differences. For example, Fu Mu's 
research believes that factors such as the inertia of the industrial structure, unbalanced regional 

economic development policy, the policy orientation of giving priority to international tourism, the 
government's emphasis on tourism, and the improvement of basic service facilities and location 

are factors that cause tourism. The main reasons for the difference in development are [19],[20]. 
Through the establishment of regression model analysis, it was found that tourism resource 
endowment is one of the main factors affecting regional differences in tourism development in my 

country. It also played a significant role in forming differences in tourism development. Tourism is 
a complex and giant system. Scholars have yet to reach a clear research conclusion on the internal 

mechanisms that affect the unbalanced development of the tourism economy. In this context, 
from the perspective of a single culture, it discusses its impact on regional tourism development 
and its role in the formation of regional tourism development differences [21]. 

[10] believes that "cultural coupling" reminds people to consider the influence of cultural 
factors and the difference in values when studying economic, political, and other social 
phenomena. In recent years, domestic scholars have begun to pay attention to the impact of 

"cultural coupling" on their respective disciplines. Ma Yanking believes that cultural coupling in 
psychological research is like a cultural revolution parallel to the cognitive revolution, which has 

had a comprehensive and profound impact on the development of psychology. [15] believed that 
the translation thought of "cultural coupling" promoted the development of translation studies. The 
"cultural coupling" in contemporary geographic research has brought a new way of thinking to the 

research of geography and culture, and cultural geography has become a new direction of Western 
geographic research. [12] believes that cultural coupling embodies and further stimulates the 
reconstruction of economic geography and has become the object of attention both inside and 

outside academia. Within academia, cultural studies has become a major interdisciplinary field. 
Suddenly, it became ubiquitous; it was even argued that cultural coupling somehow rescued 

economic geography from its moribund, tiresome situation. [5] believes that the essence of the 
so-called coupling refers to the reasonable adjustment or remodeling of rural, regional elements in 
"production-life ecology" [16],[13]. 

To sum up, the coupling of exhibition culture should become an essential perspective of 
attention in the background of the continuous deepening of tourism theory research. 

3 COUPLING THEORETICAL MODEL 

Coordination is a benign relationship between system elements that reflects cooperation and 
peaceful interaction between system elements and is also the concentrated embodiment and 

guarantee of the sustainable development of this gentle interaction [3]. The essential 
characteristics of the system are integrity, connection, hierarchy, timing, and adaptability. This 
study regards rural tourism and exhibition culture as two major systems. Coupling the two 

systems involves the interaction of various elements in the system. It identifies the influencing 
factors and degree of correlation between rural tourism and exhibition culture and optimizes the 

system's internal structure.  

The countryside is an essential spatial carrier for human survival and development and a space 
where materials, economy, culture, and population gather. The two systems of industry and 

environment interact and influence each other within the countryside. The two's coupling state 
determines the countryside's future development direction [9]. An excellent rural exhibition culture 
provides development elements such as economic support, policy support, resource supply, and 

human participation in the tourism industry. Reasonable development factors Adjustment and 
configuration can optimize the rural exhibition culture, promote its protection and optimization, 

http://www.cad-journal.net/


115 

 

Computer-Aided Design & Applications, 21(S20), 2024, 112-125 
© 2024 U-turn Press LLC, http://www.cad-journal.net 

 

 

and form a coupled and interactive spiral structure [2]. However, the excessive development 
intensity of the change and reorganization of various elements in the space can easily negatively 
affect the rural ecology and exhibition culture and pressure the exhibition culture, resulting in 

ecological damage, environmental pollution, landscape fragmentation, cultural gene fracture, etc. 
A series of questions, as shown in Figure 1. 
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Figure 1: The relationship between the rural tourism industry and exhibition culture. 

3.1 Construction of the Coupling Coordination Degree Model 

The coupling coordination degree can better evaluate the coupling relationship between rural 
tourism industry and rural exhibition culture, as shown in Equation 1: 

𝑇 = 𝑎(𝑥) + 𝛽(𝑦)                                                       (1) 
𝐷 = √𝐶𝑇                                                                (2) 

𝐶 = {
𝑓(𝑥)×𝑔(𝑦)×ℎ(𝑧)

[
𝑓(𝑥)+𝑔(𝑦)+ℎ(𝑧)

3
]

3 |

1

3

                                                      (3) 

At this point, the lowest level indicates that the system and its components are independent, and 
there is no organizational development. In the three systems, to judge the level of coordinated 
development, the coordination level model is a manifestation: 

𝐷 = √𝐶 × 𝑇, 𝑇 = 𝛼𝑓(𝑥) × 𝛽𝑔(𝑦) × 𝛾ℎ(𝑧)                                   (4) 

In addition to the cooperative agenda, this document divides the joint into five stages. As shown in 
Table 1. 

Serial number: Coupling co-scheduling interval Coordination level 
1 （0-0.2） Moderate disorder 

2 （0.2-0.4） Near disorder 

3 （0.4-0.6） Primary coordination 

4 （0.6-0.8） Intermediate coordination 

5 （0.8-1） Good coordination 

 
Table 1: Classification standard of coupling coordination degree. 

Among them, the positive and negative indicators are shown in Equation: 
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Positive indicators:  

𝐵𝑖𝑗 =
(𝑋𝑖−𝑚𝑖𝑛 𝑋𝑗)

(𝑚𝑎𝑥 𝑋−𝑚𝑖𝑛 𝑋𝑗)
+ 0.01                                             (5)                                              

Negative indicator： 

𝐵𝑖𝑗 =
(𝑚𝑎𝑥 𝑋𝑗−𝑋𝑖𝑗)

(𝑋𝑗−𝑚𝑖𝑛 𝑋𝑖𝑗)
+ 0.01                                            (6) 

The coupling concept proposed in this section refers to a phenomenon in which two systems with 
similar functions and elements interact, influence, and develop collaboratively, including benign 
and non-benign coupling. The coupling degree value can describe the degree to which the two 

systems influence each other, that is, the degree to which the coupling of the two systems 
develops, and even the situation in which the two systems inhibit the development of each other. 

3.2 Classification of the Types of Integration of Exhibition Cultural Industry and Tourism Industry 

The coupling degree C between the cultural and tourism industries in 2019-2021 is calculated 
using the abovementioned formula. The coupling degree can reflect the closeness of the 

relationship between the cultural and tourism sectors in the development process. The coupling 
degree C can be used to evaluate the degree of orderliness of each element within the two 
industrial systems after mutual influence. It can be seen from the table that the overall level of the 

coupling degree C between the cultural industry and the tourism industry is high from 2019 to 
2021, with an average value of 0.9614, indicating that the degree of correlation between the 

development of the cultural sector and the tourism industry is at a high level. From the 
perspective of development trend, the coupling degree C from 2019 to 2021 shows an inverted "V" 
trend of rising first and then falling. This indicates that although the cultural industry and the 

tourism industry have a strong interaction and close development relationship during this period, 
the stability of this coupling development between the two sectors is insufficient, and a relatively 

sufficient and stable coupling development mechanism has not been formed, which will lead to 
large fluctuations in the coupling degree. As shown in Table 2 below. 

Coordination level Coordination degree ranges 
Extreme disorder 0-0.09 
Serious disorders 0.02-0.23 
Moderate disorder 0.12-0.42 

Mild disorder 0.1-0.51 
Moribund disorders 0.24-0.38 
Barely coordinated 0.26-0.97 

Primary coordination 0.31-0.31 
Intermediate coordination 0.07-0.62 

Good coordination 0.11-0.77 
Quality coordination 0.22-1.42 

 

Table 2: Classification of industrial integration coordination degree. 

4 METHODS 

Its advantages are that it can effectively transmit data information and differences in evaluation 
indicators, and the evaluation process is relatively transparent. Data speaks, ignoring the 
experience and knowledge of decision-makers, and sometimes unreasonable weight coefficients 

appear. Considering the advantages and disadvantages of various methods. 
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4.1 Data Extraction and Judgment 

This study distributed 50 questionnaires on culture and tourism to experts, scholars, and doctoral 
students in colleges and universities in Henan Province, and 43 were returned. The calibration 

value of the relative importance of experts generally takes five grades, such as 1, 3, 5, 7, and 9, 
between adjacent levels. As shown in Table 3. 
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Table 3: Indicator weight table. 

Then, as shown in Figure 2, according to the numerical adjustment, the evaluation indicators are 
relatively important organizations managed by the matrix. 

11b 12b  1nb
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22b
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Figure 2: Example of judgment matrix. 

The specific calculation steps are shown in Figure 3: 
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Figure 3: Flowchart of the coupling algorithm. 
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The judgment of the tourism industry and environmental development model can be determined 
based on the comparison between the tourism industry development level score 𝑓(𝑦)  and the 

exhibition culture optimization level score 𝑔(𝑦), as shown in Figure 4. 
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Figure 4: Coupling state threshold diagram. 

4.2 Grey Relational Model Calculation 

The maximum and minimum values in the absolute difference are calculated as follows: 

𝑀 = 𝑚𝑎𝑥
𝑖

 𝑚𝑎𝑥
𝑗

 Δ𝑖𝑗(𝑘)

𝑀 = 𝑚𝑎𝑥 {𝑚𝑎𝑥
𝑗

 Δ𝑖𝑗(2009), 𝑚𝑎𝑥
𝑗

 Δ𝑖𝑗(2010), … , 𝑚𝑎𝑥
𝑗

 Δ𝑖𝑗(2018)}

𝑚 = 𝑚𝑖𝑛𝑚𝑖𝑛
𝑗

 Δ𝑖𝑗(𝑘)

𝑚 = 𝑚𝑖𝑛 {𝑚𝑖𝑛
𝑗

 Δ𝑖𝑗(2009), 𝑚𝑖𝑛
𝑗

 Δ𝑖𝑗(2010), … , 𝑚𝑖𝑛
𝑗

 Δ𝑖𝑗(2018)}

                    (7) 

The gray correlation degree is divided as shown in Table 4: 

Sequence 𝛾𝑖𝑗 Degree of Association 

1 （0-0.31） Weak 

2 （0.31-0.45） In 

3 （0.45-0.65） Strong 

4 （0.65-1） Extremely strong 

 

Calculate the average value of rows and columns according to the gray relation matrix. Its 
algorithm flow is shown in Figure 5: 
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Figure 5: Analysis of coupling situation based on grey relational degree. 

The first part explains the principles and contents of the comprehensive evaluation index system 
for conferences, exhibitions, cultural industries, and tourism. Rationality and operability. 
Therefore, this chapter refers to the above principles and selects projects that reflect the cultural 

industry and tourism development level in Henan Province. An index that measures the degree of 
integration of two sectors. Its model-fitting situation is shown in Figure 6: 

 

Figure 6: A model fitting algorithm based on exhibition culture. 
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This article uses the most scientific and rational cosmic weight method to determine the body 
mass index. According to the above formula, this paper combines the data of the cultural industry 
and tourism index of Henan Province from 2019 to 2021, then calculates the universe and 

difference coefficient of each index, and finally calculates the weighted value of each index to 
obtain objective results. The calculation results are shown in Table 5:  

Coupled system Indicator names Entropy Coefficient of 
difference 

Weight 

Tourism industry 
system 

Domestic reception for tourist 
numbers 

0.8392 0.1608 0.0368 

Number of tourist entries 
 

0.9194 0.0806 0.0186 

Revenue from domestic tourism 
 

0.8302 0.1698 0.0391 

Foreign revenue from tourism 0.7194 0.2808 0.0644 
Number of classes and attractions 0.8921 0.1082 0.0249 

Number of travel agencies 0.7612 0.2391 0.0548 
Number of stars rated hotels 0.9043 0.0959 0.0221 
Star Hotel total room number 0.8788 0.1215 0.0279 

Tourism revenue as a share of GDP 0.8586 0.1516 0.0325 
Star hotel's total annual operating 

revenue 
0.9157 0.0845 0.0194 

Number of residential catering 
industry practitioners 

0.9315 0.0687 0.0158 

 

Table 5: The body mass index of the integration and coordination system of the cultural display 
industry and tourism industry in Henan province. 

5 CASE STUDY 

Calculate the weight of the previous section to understand the impact and contribution of each 
indicator on the cultural industry and the tourism development process. Therefore, this section will 

discuss the relationship between the cultural sector and the cultural industry from 2019 to 2021. 
The overall development level of tourism. According to the above formula, the following results can 

be obtained, as shown in Table 6: 

Years 2014 2015 2016 2017 2018 2019 2020 2021 

Comprehensive 0.0148 0.0195 0.0252 0.0414 0.0589 0.0462 0.0758 0.1056 

The level of 
comprehensive 

development of the 
culture industry 

0.0391 0.0236 0.0341 0.0364 0.0464 0.1082 0.1592 0.1674 

 

Table 6: Summary of the comprehensive conference, exhibition, cultural industry, and tourism 
development. 

The following table shows significant differences in the Expo industry's inclusive development of 

culture and tourism from 2019 to 2021. First, the initial value of the two industries is relatively 
high. In the first year, 201,4, the inclusive development level of the tourism industry was 0.0147, 
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and the inclusive development level of the exhibition and cultural sector was 0.0390, almost three 
times the tourism level. This shows that the development level of Henan in grade one is higher 
than that of tourism. Second, the development rate from 2019 to 2021 is the inclusive 

development level of the cultural industry, at 32.13% per year. As shown in Figure 7,. 
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Figure 7: The line chart of the trend change of the comprehensive development level. 

As seen from Figure 8, the boundary between the cultural and tourism industries is getting 
broader. The underdeveloped development of tourism and the simultaneous development of the 

cultural sector restrict the coordinated development between culture and tourism. These are also 
the main reasons the cultural industry cannot fully integrate into development. 
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Figure 8: Line chart of variation trend of coupling coordination degree D. 

At this time, showing a broken line from a broken line. The slope changes significantly. Therefore, 

if the development level of an industry in the two systems is ahead of that of the other sector, the 
two industries will need more integration and coordinated development in the process of 
integration and coordination. 

The model parameter adjustment and replacement are shown in Figure 9: 
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Figure 9: Algorithm model parameter adjustment. 

Regional cultural resources form tourism economic benefits through tourism development and 
utilization, and its role path is shown in Figure 10. 
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Figure 10: Function path of cultural resources. 

The empirical results show that cultural resources are not tourism products, and the development 
of tourism’s economic function needs specific packaging and transformation. The transformation of 

cultural resources into tourism resources is the only way to develop tourism. Dynamic systems 
engineering involves protection, development, operation, and management. Planning is an 

essential prerequisite for the development of regional cultural resources. The value of cultural 
tourism resources and tourism market potential are evaluated through planning, and the direction 
of regional cultural resource development is determined. Tourism products are a type of tourism 

product. Development and construction is the transformation process of tourism resources, 
including product construction, supporting facility construction, tourism activity organization, and 
other operational links. The development and construction achievements are the material basis for 

tourism development and directly affect the tourism experience. Cultural resources management is 
a follow-up link to attract tourists through publicity and promotion and the provision of 

management and services. Tourists can obtain a high-quality tourism experience, complete the 
consumption of tourism products, and finally form an economic income from tourism [8]. 
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To develop tourism and utilize regional cultural resources, it is necessary to evaluate their 
comprehensive strength not only from a large number of regional cultural resources but also from 
the perspectives of quantity, grade, type, and resource combination. Cultural resources have great 

potential. The quality and type of cultural resources determine the attraction of cultural resources 
in the tourism market, which is the key to developing cultural resources and tourism. The 

combination of cultural resources affects the acquisition of cultural resources and their 
compatibility with other tourism products. Competitiveness and cooperation. Of course, the 
advantages of cultural resources in this region cannot fully reflect the advantages of tourism 

products and can not obtain the best economic benefits. The development of the regional tourism 
economy also depends on the transfer of resources and external factors. Its product development 

model is shown in Figure 11. 
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Figure 11: Tourism coupling product development model. 

6 CONCLUSION 

Culture is one of the core elements and essential driving forces of regional tourism development. 
In the current era of significant cultural development and prosperity and the rise of tourism as a 
national and regional strategy, practical problems in tourism and cultural industry development 

must be urgently solved. For example, in this document, Henan Province is based on the 
evaluation and analysis of the richness of regional cultural resources and tourism, the differences 

in economic development, the measurement of regional cultural resources and tourism, economic 
integration, the exploration of regional cultural resources, and the economic characteristics of 
tourism. From the perspective of regional tourism development, based on the resources of regional 

cultural funds and fully considering the number, type, and level of resources and the development 
potential of tourism, 13 specific resource indicators have been set up at the level of the four 
countries. The index system of rich regional cultural resources has been evaluated. The empirical 

research on evaluating cultural resource abundance in prefectures and cities in Henan Province 
shows that the evaluation index system is scientific and universal and can provide methods and a 

basis for regional cultural resource evaluation and tourism development decision-making. 
Integrating cross-cultural elements within exhibitions and tourism fosters mutual understanding 
and appreciation, promoting cultural exchange and dialogue. Engaging local communities, 

nurturing their involvement, and ensuring their representation in development strategies are 
critical facets of sustainable growth while preserving the essence of Henan's unique cultural 

identity. 
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