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Abstract. Smart tourism is an important way of creative transformation and in-
novative development of cultural heritage, as well as an important means of en-
riching the way tourists experience tourism. As a world cultural heritage, Liang-
zhu Ancient City Ruins Park shoulders the mission of spreading Chinese culture
to the world and telling a good Chinese story. Smart tourism creates a brand new
path for the protection, utilization and development of Liangzhu Ancient City
Ruins Park. Based on tourists' online review data, this paper discusses the future
direction and path of smart tourism development in Liangzhu Ancient City Ruins
Park from the perspectives of experience theory, technology theory and system
theory, so as to deliver the core cultural connotation of different site scenes to
tourists and show the 5000 years of Chinese civilization in an all-round way.
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1 Introduction

In July 2019, Liangzhu Ancient City Ruins successfully applied for World Cultural 
Heritage, marking that the five thousand years of Chinese civilization has been widely 
recognized internationally. In the post-World Heritage era, it is our responsibility to 
protect the Liangzhu Ancient City Ruins and continue the heritage of culture; it is our 
natural mission to spread the Liangzhu culture and release the national cultural influ-
ence. Therefore, we must continue to explore the methods of protection and inheritance 
for Liangzhu Ancient City Ruins. World cultural heritage develop tourism has been 
recognized as an effective way to activate and utilize world cultural heritage. Heritage 
tourism research has also attracted widespread attention [1]. Cultural heritage and tour-
ism are in fact complementary to each other. The development of tourism is a way to 
realize the social value of cultural relics and historic sites, and it is an integral part of 
cultural heritage protection [2].

As a heritage park, Liangzhu Ancient City Ruins Park takes into account the dual 
purposes of tourist service and ruins protection at the beginning of construction. With
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the development of smart tourism, heritage parks actively use digital technology and
smart technology to constantly change the methods of protection and experience of
cultural heritage, and convey the core cultural connotation to tourists around different
heritage scenes. The emergence and development of smart tourism has created a new
path and provided new kinetic energy for the protection, utilization and development
of cultural heritage. Based on the investigation of Liangzhu Ancient City Ruins Park,
this paper analyzes the current situation of the development of smart tourism, and dis-
cusses the paths of smart tourism development of Ruins Park from the perspectives of
experience theory, technology theory and system theory.

2 Literature review

2.1 Smart Tourism

As a rapidly developing industry, tourism has always been at the forefront of technol-
ogy application. The progress of information technology and the development of the
Internet have reshaped the operation mode of tourism and made tourism more intelli-
gent. The integration of information technology and tourism has reshaped the operation
mode of tourism. Technology has become a driving factor for tourism organization
management, tourism product innovation and stimulating tourism intention [3]. Smart
tourism has developed rapidly under the background of information technology devel-
opment. Relying on big data, Internet, information and communication technology,
smart tourism provides a new mode of tourism development, a new way of tourism
experience, and new opportunities for value creation and management [4], leading the
trend of integrated development of tourism industry and information technology. Rely-
ing on the advantages of information technology, smart tourism helps scenic spots im-
prove tourism service and management level, optimize tourism activities and enhance
tourism competitiveness [5]; At the same time, smart tourism shows great potential in
meeting tourists' personalized experience and greatly stimulates tourists' tourism inten-
tion [6]. Smart tourism enables tourists to actively perceive tourism resources, tourism
activities and other information and adjust tourism plans.

2.2 World cultural heritage and smart Tourism

Smart tourism has played an important role in the protection, utilization and inheritance
of world cultural heritage. Especially for world cultural heritage scenic spots, relying
on augmented reality to restore cultural relics and historical buildings and create a time-
space travel experience for tourists. The Olympian temple in Greece has become the
first ancient temple in the world to benefit from augmented reality through the devel-
opment of archeoguide augmented reality restoration and reconstruction [7]. Deshou pal-
ace in South Korea has developed an intelligent situational perception self-service nav-
igation system to provide tourists with real-time location, nearby scenic spots and other
information. Meanwhile, various guide modes provide personalized, customized and
intelligent guide services for different types of tourists [8]. A guide system called smart
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space that can promote knowledge and information exchange to improve tourism ser-
vices. After tourists install and register the application, the core service layer will create
a file containing tourists' long-term situational information, and flow knowledge and
information from the smart space to tourists according to tourists' needs [9].

3 Evaluation Analysis of Visitor Network of Liangzhu Ancient
City Ruins Park

3.1 Data analysis methods

The source of data utilized is network text data, and the comments of tourists on the
network about the heritage culture and tourism experience of Liangzhu Ancient City
Ruins Park are selected as data samples. Through the Octopus software in the Ctrip
website with "Liangzhu Ancient City Ruins Park" as the keywords, to obtain a total of
669 comments, the collection time from November 2015-August 2022 period. Using
ROSTContentMining software as the analysis tool, based on the content analysis
method, the network text information for word frequency semantic network construc-
tion, to achieve the purpose of mining text data information.

3.2 Data visualization construction

Visualization of semantic network analysis: ROST-CM is used to analyze the semantic
network and construct a visual graph (as shown in Figure1), which shows the diffusion
structure of "core-sub-core-periphery". The more lines are connected, the higher the
frequency is, and the closer the words are to the core, the closer they are to the core
words.

Fig. 1. semantic web graph
The figure shows the self-made research data in this article
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High-frequency word frequency table construction (as shown in Table1): based on
ROST-CM software, the selected comment data were analyzed for word frequency af-
ter word division to extract 30 high-frequency words about the comments. The high-
frequency words mainly contain nouns, verbs and adjectives.

Table 1. Frequency table of words for evaluation of domestic tourists

Keyword Frequency Keyword Frequency Keyword Frequency
ruins 197 sightseeing 70 suit 44

Liangzhu 184 landscape 70 heritage 43

scenery 168 cost
performance 69 free 42

park 152 feature spot 67 China 41
Ancient city 84 history 66 civilization 41
experience 84 amusing 65 reserve 40

worth 83 electromobile 58 time 40
scenic spot 81 interesting 58 tour 40

culture 79 advice 57 environment 36
place 76 overall 53 deserve 33

The table is a compilation of the research data in this article

3.3 Results of data analysis

3.3.1. Tourists Experience Forms Are Single.
On the whole, the form of tourist experience is diverse and rich, mainly through the

visual experience, auditory experience and about six kinds of experience to bring visi-
tors a vivid cultural experience. However, combining the semantic network and word
frequency analysis (as shown in Figure1 and Table1), it can be seen that the tourists'
experience of "sightseeing" and "visiting" mainly relies on the "battery car" and "bus"
in the park. From the perspective of experience content, this only meets the visual ex-
perience and part of the tactile experience, lack of multi-sensory stimulation and input,
which will lead to monotonous experience content resulting in poor visitor experience.
From the perspective of experience depth, this will lead to uneven satisfaction among
tourists of different cultural levels, and the experience difficulty and satisfaction of dif-
ferent tourists may vary. Tourists can only understand Liangzhu culture by viewing the
landscape, then it is difficult to understand the history, tradition and cultural connota-
tion of Liangzhu culture, so that Liangzhu excellent cultural heritage as well as dissem-
ination is difficult to truly realize.

3.3.2. The necessity of smart development of cultural heritage tourism.
From the data of word frequency as well as semantic network analysis, it can be seen

that in the top 30 high-frequency words of the 669 comment data (as shown in Table1),
there did not appear any words related to digitization or smart, indicating that it is dif-
ficult for tourists to perceive the smart technology in the process of experiencing it,
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which also reflects the weak digitization of Liangzhu Ancient City Ruins Park.
Smart tourism can not only provide new ideas for the rich experience of cultural

heritage, but also effectively solve the problem of the relationship between "protection"
and "utilization" of cultural heritage in the process of development. Smart tourism can
creatively protect cultural heritage through digital cultural relics display and cultural
heritage digital archive construction, and at the same time can let more people under-
stand and pay attention to the value and significance of cultural heritage. Through the
use of digital technology in smart tourism, tourists can experience cultural heritage in
virtual reality scenes, and from the visual, auditory, interactive, sensual and other as-
pects of the experience to bring tourists a rich and diverse cultural experience form is
also conducive to let tourists better understand and experience the local culture.

3.3.3. The current situation of smart tourism development in Liangzhu Ancient
City Ruins Park

Liangzhu Ancient City Ruins is the first Neolithic city site discovered in the lower
reaches of the Yangtze River, and is known as "the first city in China". On July 6, 2019,
Liangzhu Ancient City Ruins was officially included in the "World Heritage List",
which demonstrates the history of Chinese civilization for more than 5,000 years.
Liangzhu Ancient City Ruins Park is an important carrier to realize the opening to the
outside world and experience the "Chinese civilization of more than 5,000 years" under
the premise of protecting and developing the ancient city ruins. It is a site-type park
with many features such as tourism, leisure, and cultural promotion. Focusing on the
construction of smart tourism, Liangzhu Ancient City Ruins Park has initially built
products such as online reservation, self-service ticket sales, face-swiping entry, hand-
painted maps, and intelligent voice explanations, which greatly simplifies complex
links such as ticket sales and inspection in scenic spots, and greatly simplifies scenic
spots.

4 Development paths of smart tourism of Liangzhu Ancient
City Ruins Park

4.1 Smart tourism of Liangzhu Ancient City Ruins Park from the perspective
of tourist experience

From the perspective of experience theory, smart tourism reflects the idea of tourists'
experience as the core, and improves tourists' travel experience and the tourism quality
of scenic spots through smart services, especially physical and spiritual enjoyment that
tourists obtain in the entire tourism consumption process. Smart tourism uses smart
services to meet tourists' expectations from pre-trip information acquisition and travel
planning, consumption satisfaction during travel and post-trip feedback, so as to obtain
the best results.

Based on the perspective of tourist experience, Liangzhu Ancient City Ruins Park
uses 5G technology, VR technology and other most advanced digital technologies to

234             Y. Min and Z. Bo



develop smart tourism products and build a "digital ancient city" as brilliant as Liang-
zhu ancient city in virtual time and space. On the one hand, the combination of artificial
intelligence, virtual reality and other technologies is the general trend. Liangzhu An-
cient City Ruins Park makes full use of the Internet and the practical application ability
of scientific and technological innovation to comprehensively improve the display level
of the park, fully display Liangzhu civilization by means of 5G, VR and AR, tell tradi-
tional stories and spread excellent culture with modern technology, and create immer-
sive and experiential tourism products for tourists. On the other hand, under the back-
ground of the development of the times, Liangzhu Ancient City Ruins Park should pay
attention to the target group of international tourists, and actively use VR technology
to create an online experience for international tourists that is different from offline
tourism. At the same time, Liangzhu Ancient City Ruins Park develop foreign language
online tourism system and pay attention to the establishment and maintenance of online
community. These are not only the international publicity of Liangzhu culture, but also
the humanistic care for international tourists and created the best experience for tourists.

4.2 Smart tourism of Liangzhu Ancient City Ruins Park from the perspective
of technology theory

From the perspective of technology theory, smart tourism emphasizes the application
of information technology to realize the intelligence of tourism management, tourism
service, tourism marketing and tourism decision-making. Liangzhu Ancient City Ruins
Park should vigorously build a "smart brain", relying on intelligent technology to help
Liangzhu Ancient City Ruins Park realize the onlineization of core systems such as
scenic spot management, smart service, smart marketing, and publicity. Based on the
precipitation of more historical data, it can be more accurately analyze the operation
situation, provide technical support for Liangzhu Ancient City Ruins Park, and improve
the operational efficiency of Liangzhu Ancient City Ruins Park. The "smart brain" pro-
motes the digital transformation of Ruins Park, accelerates promotion of digital gov-
ernance, protection, development and scientific operation.

Under the empowerment of the smart tourism system, the Liangzhu culture with a
history of 5,000 years will be more vividly presented. Meanwhile, smart tourism will
create a highlight cultural and tourism project that is "the world's first, China's original,
and Liangzhu's original creation", focusing on the integration of heritage culture and
tourism, strengthening cultural experience, interaction and immersion, facing interna-
tional tourists, and protecting cultural heritage. It is organically integrated with low-
intensity development and utilization of cultural leisure, cultural tourism, cultural ex-
hibition, etc., and comprehensively promotes the active utilization, activation and trans-
formation of Liangzhu World Cultural Heritage.

4.3 Smart tourism of Liangzhu Ancient City Ruins Park from the perspective
of system theory

Smart tourism is a systematic and dynamic comprehensive concept, which is an im-
portant part of a smart city. Smart tourism balances the industrial chain relationship
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among the government, enterprises and tourists, forms a complete comprehensive sys-
tem, and promotes the maximization of ecological, cultural, social and economic values
through the common development of "meeting the experience needs of tourists with
application innovation", "improving the business ability of enterprises with manage-
ment innovation" and "promoting the transformation of government functions with ser-
vice innovation", finally realize sustainable development of tourism industry.

In the world heritage application stage, Liangzhu Ancient City Ruins Park has also
strive to combine the traditional heritage protection with the smart tourism experience
through the smart tourism construction. In the future, relying on smart technology,
Liangzhu Ancient City Ruins Park should speed up the construction of information
network facilities and improve the construction of smart tourism projects from the as-
pects of service, management and operation, focusing on the sustainable protection and
tourism service construction objectives of Liangzhu Ancient City Ruins Park. First,
build a comprehensive data service center. Liangzhu Ancient City Ruins Park should
integrate the data assets of the scenic spot, collect all kinds of data, and actively realize
intelligent service, digital operation and online management. Secondly, as a world cul-
tural heritage, Liangzhu Ancient City Ruins Park should add an international language
system to the smart tourism service system and improve the International Version (mul-
tilingual version) function of the online website, so as to improve the tourism efficiency
and experience of international tourists. Thirdly, Liangzhu Ancient City Ruins Park
should improve the intelligent ticketing, parking, security, mobile guide app and other
systems, realize the intelligence of IT infrastructure and improve the intelligent level of
serving tourists. At the same time, the smart tourism platform should realize the all-
round monitoring of the scenic spot, send real-time notifications of various situations
of Liangzhu Ancient City Ruins Park to the corresponding staff, carry out fault handling
and emergency management, and improve the management efficiency and emergency
capacity of the scenic spot.

5 Conclusion

Smart tourism is an important means to innovate the protection of cultural heritage in
ruins parks and promote the integrated development of culture and tourism. As a world
cultural heritage, Liangzhu Ancient City Ruins Park should vigorously promote the
construction of smart tourism from the perspective of tourists' experience, technology
and systems, and establish tourism ecosystem of ruins parks based on smart systems.
Smart tourism has become an important force in the protection and inheritance of her-
itage culture. Through the development of smart tourism, Liangzhu Ancient City Ruins
Park will built a multi-business intelligent system such as a smart management system
for ruins park, a smart service system for tourists, and a smart marketing decision-mak-
ing system, so as to accelerate the development of Liangzhu Ancient City Ruins Park
into a high-level smart scenic spot.

236             Y. Min and Z. Bo



Acknowledgements

This work was financially supported by Project Achievements of Hangzhou Key Re-
search Base for Philosophy and Social Sciences'(Center)INSTITUTE FOR
HANGZHOU INTERNATIONALIZATION' ‘Study on the construction and interna-
tional communication path of Liangzhu Cultural Corridor (2023JD26)

References

1. Garrod, B., Fyall, A.(2001). Heritage Tourism: A Question of Definition. Annals of Tourism
Research, 28(4):1049-1052.

2. Zhang, C.Z. (2017).Cultural Heritage and Sustainable Tourism: Mutual Tolerance, Mutual
Fusion, Mutual Prosperous-Summary and Reflection from the “Cultural Heritage and Sus-
tainable Tourism Summit Forum”. Protection and Management,2(3):54-60.

3. Hjalager A M. A Review of Innovation Research in Tourism[J].Tourism Management,
2010,31(1):1–12.

4. Lazer D, Pentland A S, Adamic L, et al. Life in the Network: The Coming Age of Compu-
tational Social Science[J]. Science , 2009, 323(2):721-723.

5. Gretzel U,Werthner H, Koo C, et al. Conceptual Foundations for Understanding Smart Tour-
ism Ecosystems[J].Computers in Human Behavior, 2015, 50(1):558-563.

6. Zhou Bo, Zhou Ling-qiang, Wu Mao-ying.A Study on the Influence of Augmented Reality
on Tourists' Tourism Intention in the Context of Smart Tourism: A Revised Model Based
on Technology Acceptance Model[J].Journal of Business Economics,2017, 1(2): 71-79.

7. Martínezgrana A M, Goy J L, Cimarra C A. A Virtual Tour of Geological Heritage: Valour-
ising Geodiversity Using Google Earth and QR Code[J]. Computers & Geosciences,
2013,61(4):83-93.

8. Park D J, Hwang S H, Kim A R,et al. A context-aware smart tourist guide application for an
old palace[C]// In International conference on convergence information technology ,
Gyeongbuk, Korea, 2007:89-94.

9. Smirnov A, Kashevnik A, PONOMAREV A,et al. Smart space-based intelligent mobile
tourist guide: Service-based implementation[C]// Paper presented at 15th Conference of
Open Innovations Association FRUCT ,Saint Petersburg, RUSSIA, 2014:126-134.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

Study on the Development of Smart Tourism in Liangzhu Ancient City Ruins Park             237

http://creativecommons.org/licenses/by-nc/4.0/

	Study on the Development of Smart Tourism in LiangzhuAncient City Ruins Park--Based on Visitors' onlinecommentary data

