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Abstract: By analyzing the current situation of smart tourism construction in combination with the actual tourism situation
in Sanya, this study aims to find out the problems existing in the current smart tourism construction and understand the various
factors affecting the smart tourism construction in Sanya. Then, relevant theories and practical applications were used to study
the ways to carry out smart tourism construction with the help of policy, location, and other advantages to meet the needs of
the development of the times. Based on the study, practical countermeasures and suggestions were given to provide reference
for the construction of smart tourism, ensure the continuous improvement of smart tourism construction, and help the
upgrading and transformation of tourism in Sanya. Based on the analysis of the construction and data of smart tourism and
tourism informatization in Sanya, this article has formed a useful method to help Sanya build an international tourist island

and a modern smart tourism city using the Hainan Free Trade Port construction policy.
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1. Introduction

In 2009, the first China Tourism Informatization Development Forum (Sanya) proposed the concept of
smart tourism, marking its origin in China. Since 2010, the tourism industry has successfully launched the
application practice of smart tourism. In 2011, the special plan for informatization of national tourism
development plan during the 12th Five Year Plan period proposed to carry out smart tourism demonstration
projects nationwide and strive to preliminarily realize “smart tourism” nationwide in about 10 years I,
Mobile phone Internet plus TikTok has accelerated the development of smart tourism. In the era of “Internet
plus”, with the emergence of electronic devices such as smart phones, palm computer, and other mobile
devices, mobile apps such as micro-blog, WeChat, Xiao Hong, jitter and Alipay, WeChat payment, and
other intelligent payment software have brought about constant changes in people’s tourism consumption
concepts and methods. People focus more quality, convenience, and experience of tourism. Tourism
management departments and tourism enterprises should focus on tourists’ experience and satisfaction,
apply information technology industries such as Internet, big data, cloud computing and artificial
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intelligence, and digital economy to the real economy, and meet the personalized needs of tourists through
the rational use of “smart” means such as integrated communication technology, efficient information
processing, and intelligent in-depth data mining. With the integration of information service and
management of tourism, smart tourism came into being 21,

According to the current development trend of domestic tourism in Hainan province from 2017 to
2030, the development of online tourism market has promoted the upgrading and transformation of tourism
industry. Smart tourism is gradually becoming a modern intelligent service industry through the innovation
of “Internet plus”. With the emphasis on building a smart tourism service management system and
developing smart tourism products, a pilot “travel bubble” (centered on Sanya City was created E1. In July
2020, the office of the group for promoting the comprehensive reformation and opening up in Hainan issued
the overall plan for smart Hainan (2020-2025), which proposed to make full use of the new generation of
information technology to promote the social and economic development of Hainan, improve the
construction of smart Hainan system, build an intelligent experience island for international tourism
consumption, and upgrade the tourism service management and marketing model ¥, In March 2021, many
important contents of the national “14th Five Year Plan” and the outline of long-term goals for 2035 once
again involved in-depth smart tourism construction, improving tourism consumption experience, increasing
the construction of smart scenic spots, standardizing online tourism services, building Hainan international
tourism consumption center, developing digital smart consumption, and accelerating the integrated
development of online and offline 1. At present, the construction of smart tourism aiming at improving
tourism management and service level in Sanya is ongoing.

As a benchmark city of Hainan free trade port and the only tropical coastal resort tourism city in China,
Sanya has been actively exploring and achieved initial results in the construction of smart tourism. In 2017,
it won the “China smart city demonstration city” award at the 8th smart city conference held in Beijing. In
the same year, it also won the “China smart city innovation” award at the Asia Pacific Smart City selection
and award ceremony. In 2020, Sanya was identified as the first batch of national cultural and tourism
consumption pilot cities by the Ministry of culture and tourism, the national development and Reform
Commission and the Ministry of finance. It can be seen that the information technology industry under
construction, rich tourism resources, the booming tourism development status, and the support of various
relevant policies have provided Sanya with the basic conditions for the construction of smart tourism.
However, Sanya will inevitably encounter a series of problems in the process of carrying out the
construction of smart tourism. Therefore, scientific and practical countermeasures need to be put forward
to solve the problems existing in the construction of smart tourism in Sanya [,

2. Definition of tourism

2.1. Traditional tourism

Traditional tourism refers to the recreational activities where people temporarily stay from their permanent
residence to another place for the purpose of sightseeing, leisure, and entertainment, so as to meet the local
knowledge, appreciation, enjoyment, and experience of cultural and natural landscape. There are few types
of traditional tourism destinations with a high degree of homogenization of tourism products which are
mainly scenic spots. The target market of traditional tourism is mainly the general public. Tourism
information is mainly obtained through newspapers, television, and other traditional media by tourists
before travelling. Travel agency is the main channel for tourism activities. Besides, tourism products are
also ordered through travel agencies and tour groups. Traditional and classic scenic spots are the first choice
for tourists. The quality of natural and cultural landscape determines the quality of tourism level. After
travelling, tourists share their experience through conversations [”). The operation mode and transaction
mode are limited and lack of flexibility. The demand of tourists is not given priority, and the effect of
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tourism activities underwhelming, which results in no improvement of the tourism experience. Traditional
tourism took place before network information technology was integrated into tourism, and its development
has limitations.

2.2. Tourism informatization

The scope of tourism informatization is greater than smart tourism. Tourism informatization is the
digitization of tourism information. It involves integration of information technology in various fields of
tourism. Tourism consists of traditional service industries such as catering, accommodation, transportation,
shopping, and entertainment. Tourism informatization involves collecting and processing tourism
information through information technology, and then converting it into words, numbers, graphics, and
sound for storage, transmission, and application, so as to redistribute, combine, process, disseminate and
sell the tourism industry chain *]. By means of modern science and information technology, the tourism
industry is transformed into modern service industry, which is displayed on tourism websites, tourism call
systems, digital management, and infrastructure, so as to make the development of tourism more digital,
networked, and improve the production efficiency of tourism. When tourism digitization appeared, it solved
the problem of information sharing through new system integration technology, but it was only the flow of
some system data, which could not fully produce the overall data regarding the demands of tourism.
Tourism informatization is the basis for the development of smart tourism.

2.3. Smart tourism

Different from traditional tourism, smart tourism is a new concept derived from the continuous development
of information and communication technology. It is not only an upgraded product of tourism
informatization development, but also the strategic direction of tourism informatization development. The
construction of smart tourism generally belongs to the scope of tourism informatization. The technical
system of smart tourism consists of technical framework and technical elements. The technical framework
is the collection and application of various information and data through the Internet, Internet of things, and
mobile network communication to smart scenic spots, smart travel agencies, traffic command, smart hotels,
and other industries. Technical elements include mobile communication technology, Internet of things
technology, LBS technology, cloud computing technology, big data technology, and artificial intelligence
technology.

The construction of smart tourism is specifically reflected in three aspects: tourism management,
tourism marketing, and tourism services. New technologies such as the Internet, cloud computing, big data
mining, and handheld terminal devices are used to help tourists, tourism enterprises, and tourism
management departments to take initiative in mastering various tourism information resources in the whole
tourism process. This improves the connectedness in every aspect of tourism like, food and accommodation,
transport, item purchasing. Besides, it also improves the information exchange level and service
management level of tourism management departments and tourism enterprises, meets the personalized
needs of tourists, and improves tourist satisfaction 1.

Smart tourism focuses on people who are good at using smart mobile terminals to obtain public tourism
information, and pays more attention to the interactive experience of tourists. Different from the traditional
tourism mode of relying solely on tour guides and personal experience to obtain tourism product
information and services, the tourism information of smart tourism is more comprehensive, and the sharing
of tourism information services in the whole process of tourism is realized at a technical level. The service
management system of tourism management departments and tourism enterprises are also more refined,
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breaking through the traditional functions of enterprise informatization, e-commerce, and e-government at
the application level. Smart tourism can not only realize tourism informatization, but also solve new
problems in the process of tourism development, meets the new needs of tourism development, and helps
to realize new ideas and ideas of tourism development !9, Table 1 shows the list of the differences between
traditional tourism, tourism informatization, and smart tourism

Table 1. List of the differences between traditional tourism, tourism informatization, and smart tourism

L Access to travel Where to buy travel Share how the travel
Timeline Type . .
information channels products process
1980-1995 Traditional tourism Newspapers, TV media Travel group Talk-style
Tourism ) Forums, blogs, and other
1995-2010 . L Network Network booking .
informatization websites
) ) Handset provides overall Weibo, WeChat, and other
20102021 Smart tourism Mobile phone

information services new media

3. Purpose and meaning of the research

3.1. The purpose of the smart tourism construction countermeasures in Sanya city

Due to difference in tourism resources, economic strength, and level of technical skills, the construction
and development of smart tourism is also different. Sanya is located in the southernmost tip of China. It is
a popular tourist city at home and abroad. It is also a well-known coastal resort. Its development prospect
of tourism is unlimited. In recent years, tourism, as the leading industry in Sanya, is developing rapidly, but
its economic benefits, social benefits, and resource and environmental benefits are facing challenges.
Although it has been developing in an international tourism destination, the international tourist source is
always insufficient, the quality of tourism experience is low, and the development of high, middle, and low-
end tourism market is uneven. By analyzing the current situation of smart tourism construction in Sanya
and combining with the actual situation of tourism, this study aims to find out the problems existing in the
current smart tourism construction in Sanya, understand the various factors affecting the smart tourism
construction in Sanya, and use relevant theories and practical applications to study the ways of carrying out
smart tourism construction with the help of policy, location, and other advantages to meet the needs of the
development of the times. Based on that, practical countermeasures and suggestions were put forward to
provide reference for the construction of smart tourism in Sanya, ensure the continuous improvement of
smart tourism construction, and help the upgrading and transformation of tourism in Sanya. Through
analysis and comparison, and summaries of tourist experiences, we came up with methods to build Sanya
into a high-quality, colorful, comfortable, and convenient international tropical coastal tourism city, an
international tourism consumption center, promote the integration of industries in various fields, and truly
integrate tourism into all walks of life and into the economic development of Sanya, improve the overall
social and economic benefits of Sanya, and enable the tourism industry to truly achieve sustainable
development.

3.3. Location based service (LBS)

LBS is a service derived from the ability to identify and transmit location information in e-commerce. LBS
1s defined as an application where the user’s location determines the services and information provided. In
other words, users can receive the most appropriate service provided by the service provider according to
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his location at a specific time. Therefore, both the users and content providers can benefit from it. In addition
to meeting business needs, its services can also be extended to general consumer applications, in which
different services can be provided to consumers according to their different locations. Recently, telecom
companies in many countries are actively introducing new applications of information services. Due to its
location-tracking ability in mobile communication, LBS is expected to play an important role in the
telecommunications industry. However, the problem with LBS is that it is aimed at mobile users. Because
the operation interface of Web services of mobile devices is completely different from that of computer
web services, any complex application services will lead to consumer resistance [!!l. Therefore, the
development of LBS must make effective use of mobile devices and correctly introduce recommendation
mechanism.

ScoreR = ¥, ¥t Wya; X [ia; (1)

ScoreR represents the recommendation score given by the system. The number of attribute items is n,
and the number of values of each attribute item is m. I;a; represents the j-th attribute value in the i-th
attribute item in the advertisement. W;.a; represents the user preference represented in the j-th attribute
value of the i-th attribute item.

In addition, the recommendation system also has an important function, that is, the ability to record
user behavior and build personalized “historical data”. By analyzing the “historical data”, the goal of
making the recommended items closer to the actual user preferences can be achieved. In the design of
recommendation mechanism, a recommendation equation with different recommendation scores based on
item attribute form is proposed.

Location-based information is a set of items that portray location attributes. Assuming that H;, is an
attribute set of LBS items, and then datasets can be represented as follows:

(Hll'H12'H13' ""Hlm')
(Hzl, HZZ, H23, ...,Hzm') e (2)
(Hnlf HTLZI Hn3' e Hnmr)

i = 1,2,3,...,n (the number of data items) 3)
k = 1,2,3,...,m (the number of attributes) 4)

Data sets include dynamic and static attributes. Since static attributes do not affect user preferences,
this search will not use static attributes when calculating recommendation scores. On the contrary, dynamic
attributes can be simply divided into two types: digital attributes and directory attributes. Therefore, the
recommendation scores will be calculated according to these two different attribute types ['?!. The specific
model structure is shown in Figure 1.
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Figure 1. The architecture of location-based service recommendation model

The location-based service recommendation model can integrate mobile services and realize
personalization and location-tracking. The model is divided into registration module, recommendation
module, and preference adjustment module, which are interconnected through the database.

3.4. The significance of the smart tourism construction countermeasures in Sanya

The construction of smart tourism is the result of scientific and technological progress and the development
of the information age. It is also an inevitable requirement for the transformation and upgrading of
traditional tourism to modern tourism. The degree of smart tourism construction in a place determines the
level of development of local tourism and also affects the level of local socio-economic development. Smart
tourism can not only improve the service management level of tourism enterprises and tourism management
departments, help tourists more convenient, personalized, and efficient to achieve tourism purposes and
meet tourism needs, but also promote the construction of modern economic system and urban construction
in Sanya, as well as improve the opening-up level in the field of tourism consumption and the
comprehensive competitive strength. The construction of smart tourism in Sanya is in line with the spirit of
the 19th National Congress of the Communist Party of China and the overall requirements and strategic
direction of socialism with Chinese characteristics in the new era. It is an important deployment of China’s
reform and opening up 40th anniversary and Hainan Province’s 30th Anniversary Special Economic Zone
to adhere to reform and innovation, implement new development ideas and supply side structural reform.
Therefore, it is imperative. This study can not only enrich the theoretical system of smart tourism
construction in Sanya, but also has great practical significance to improve the smart tourism construction
in Sanya and promote the economic and social development of Sanya.

4. Review of local and international research

4.1. Summary of local and international smart tourism research

Domestic scholars’ research on smart tourism mainly focuses on two aspects: theory and practice. On one
hand, it is about the concept of smart tourism, mainly from two angles: one is to discuss the concept of
smart tourism from the perspective of means of tourism development and tourists; another one is to discuss
the concept of smart tourism from the perspective of tourism management, service, and marketing. On the
other hand, it is mainly about the construction and practical application of smart tourism system, focusing
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on smart tourism public service system, smart tourism comprehensive management system, and smart
tourism marketing system. Through reading and analyzing retrieved foreign literatures, it was found that
foreign scholars’ research on smart tourism also focuses on two aspects which are theory and practice.

4.2. Analysis of local and international research status

Scholars at home and abroad have studied smart tourism from both theoretical and practical aspects. In the
research on the concept of smart tourism, the content ranges from the perspective of tourists to tourism
service, management, and marketing, thereby putting forward the related research on practical application.
By combining the core viewpoints of high-quality local literature and abroad, and classifying and
comparing their theories, it can be found that the pertinence and practicability of foreign research on smart
tourism are very prominent. First of all, smart ecotourism system for tourism destinations need to be formed,
and the construction of smart tourism need to be combined with the construction of smart cities, so as to
realize the integrated development of multiple industries. The sharing of tourism information resources
needs to be maximized, the development of the whole tourism supply chain needs to be improved, and fair
distribution of the benefits of tourism development in the local society needs to be ensured, which will
more conducive to the harmonious and healthy development of tourism. Secondly, an integrity system of
the tourism market needs to be established by using the network evaluation platform to help tourists in
searching information before travelling through effective data exchange, reduce the risks encountered
during purchase, improve tourism quality, and enable tourists to spend more in tourism destinations.
Besides, it provides a service guarantee for tourists which will help in realizing a benign and sustainable
development of a smart tourism industry chain.

In contrast, domestic research on smart tourism focuses on service, management, marketing, and other
development models in theory and practice. Practice precedes theory. Most of them are through scientific
demonstration, induction and summary of the existing service, as well as management and marketing
technologies and methods in tourism scenic spots, hotels, and other industries. This creates a practice first
technical system, causing lack of overall research, loss of direction in specific practices, and waste of
resources. First of all, in practice, the pilot construction of smart tourism is mainly aimed at the scenic spot.
Although it has achieved initial results, its practicability needs to be improved. Compared with the
construction of smart tourism abroad, it is lacking in the development of ecotourism, does not integrate the
resources of various industries in the city to form a complete tourism supply chain, and the sharing of
tourism information and data is insufficient. Secondly, each research direction is also relatively independent,
and there is a lack of detailed research on different aspects as well as combining different aspects as a whole.
The wisdom of smart tourism should be based on data, integrating the services, management and marketing
data of tourism, realizing “Internet plus” big data, and accelerating the integration of management and
control platform. According to the current situation and development needs of smart tourism construction,
attention should be given to the self—scalability of tourism information system design and development.

5. Research methods
The research methods mainly include literature research, comparative analysis, questionnaire survey and
field interview. The specific research methods are as follows:

5.1. Literature research method
Literature research method is an investigation and research based on the collection of previous research
results. In this study, the data was collected from China National Knowledge Infrastructure (CNKI), Baidu
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Academic, VIP, and other foreign academic websites and library materials. Besides, a large number of
relevant literatures and information regarding the development process of smart tourism at home and abroad
were sorted out. The core concept connotation of smart tourism were studied amd understood, and the
achievements made in the construction of smart tourism and its related theories at home and abroad were
summarized. Furthermore, the relevant reports on the construction of smart tourism in Sanya were
comprehensively analyzed by collecting the mainstream media and official networks, as well as the relevant
documents issued by the government on the construction of smart tourism in Sanya. In this way, more
theoretical basis for this study can be provided thus ensuring the reliability of this study.

5.2. Comparative analysis

By analyzing the successful cases of domestic smart tourism construction, the success factors were
summarized and used as references in this study. Through comparison and comprehensive thinking, it was
found that there is a gap between Sanya’s smart tourism construction and other successful domestic smart
tourist spots. Sanya’s own characteristics were incorporated to learn from each other and explore the path
of smart tourism construction in line with the actual situation of Sanya.

5.3. Questionnaire survey method

Questionnaire survey is a research method widely used in the field of social science research. In this study,
a Sanya smart tourism experience questionnaire were created using “questionnaire star” intelligent software
and was distributed through WeChat. This platform was used due to its openness thus making the
questionnaire data more comprehensive. With that, the current situation and existing problems of smart
tourism construction in Sanya can be better understood. Then, the statistical data and opinions and
suggestions in the questionnaire were sorted out for in-depth research.

5.4. Field interview method

By diving deep into tourism management departments, scenic spots, hotels, travel agencies, and other
tourism enterprises, participating in observation and experience, interviewing relevant personnel,
personally experiencing the construction of smart tourism in Sanya, more first-hand data were obtained,
enhancing the credibility of the research, and providing an effective basis for this research and analysis.
The detailed technical route is shown in Figure 2.

Selected topic |

U

Collect and organize the relevant Discuss the research background, purpose

information and significance
i
Review the literature to determine the
research content and methods
U
Analyze the successful cases of the
construction of domestic smart tourism
Investigate and analyze the u
current situation
SWOT analysis, questionnaire survey and
field interview of smart tourism
construction in Sanya City

U

Discover and explore the Analyze the current sirflalion and exislix?g

1 problems of smart tourism construction in

problems X
Sanya City
I T
Put forward countermeasures and
| solve the problem |— suggestions for the construction of intelligent
tourism in Sanya City

Figure 2. Technical route
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6. Conclusion

From the above analysis, this study is mainly based on the new public service theory, new public
management theory, AISAS (Attention-Interest-Search-Action-Share) marketing theory, and smart tourism
3S (Sun, Sea, and Sand) theory. The smart tourism construction in Sanya was used as an example, the
current situation of smart tourism construction in Sanya was investigated through a variety of research
methods, and the existing problems were analyzed. Countermeasures for the construction of smart tourism
in Sanya were also put forward from the perspective of tourism management departments, tourism
enterprises and tourists, as well as smart tourism service, management, marketing, and talent training. Based
on the research on the construction of domestic smart cities, this paper draws a conclusion that the
construction of smart tourism and smart cities should also learn from foreign experience, use the new
generation of information technology, optimize the allocation of tourism resources, integrate resources,
nurture professional talents, and realize the goal of Sanya’s comprehensive development of tourism
construction.

Funding

This research was financially supported by the Sanya Planning Projects of Philosophy and Social Sciences
(Project Number: SYSK2021-06), the Key Laboratory of Island Tourism Resource Data Mining and
Monitoring, Ministry of Culture and Tourism (Project Number: KLITRDMM 2022-03), and the 2021
“Double First Class” Construction Project of General Universities in Hainan Province: “Business
Management (Marine and Island Tourism)” (Project Number: 2021-9-3).

Disclosure statement

The authors declare no conflict of interest.

References

[1] Central People’s Government Portal, 2012, Tourism Administration: China Will Strive to Preliminarily
Realize “Smart Tourism” in 10 Years, viewed November 8, 2012, http://www.gov.cn/jrzg/2012-
11/08/content_2260257.htm

[2] Zhang K, Zhu J, Zhang W, 2020, Proceedings of the 2020 International Conference on Education, E-
learning and Social Science (EELSS 2020), June 20-21, 2020: Research on the Tourism Destination

Development of Hainan’s Uninhabited Islands under the Construction of Free Trade Area, Beijing,
225-233. https://doi.org/10.12783/dtssehs/eelss2020/34621

[3] Hainan Provincial People’s Government General Office, 2017, Overall Tourism Development Plan of
Hainan Province from 2017 to 2030, viewed December 8, 2017, https://www.hainan.gov.cn/hainan/
szfbgtwj/201712/a95¢8633397¢44298a7b5eb4a2e746ee.shtml

[4] Zhang K, Zhu J, Wang H, et al, 2020, Research on Tourism Destination Development and
Countermeasures of Hainan Island Without Residents Under the Background of Free Trade Zone
Construction — Taking Jiajing Island as an Example. Advances in Social Science, Education and
Humanities Research (ASSEHR), 455: 216-223.

[5] Liu C, (eds) 2021, The 14th Five Year Plan for National Economic and Social Development of the
People’s Republic of China and the Outline of Long-Term Objectives for 2035, viewed March 13,
2021, http://www.gov.cn/xinwen/2021-03/13/content_5592681.htm

9 Volume 5; Issue 5



[6] Zhang K, Shen C, Li H, et al., 2020, Direction of Arrival Estimation and Robust Adaptive
Beamforming with Unfolded Augmented Coprime Array. IEEE Access, 8: 22314-22323.

[7] Editorial Board of Introduction and Practice of Smart Tourism, (eds) 2013, Introduction and Practice
of Smart Tourism. Science Press, Beijing, 1-8.

[8] LiY, Chao X, Shen Y, 2013, Smart Tourism — From Tourism Informatization to Tourism Intelligence.
Beijing: China Tourism Press, 1-8.

[9] Baidu Encyclopedia, n.d., Smart Tourism, viewed January 15, 2020, http://baike.baidu.com/view/
5217093.htm

[10] Xie Y, 2016, Research on Early Stage Demand of Smart Tourism Construction — Taking the
Construction of Smart Tourism Demonstration Circle in Wenjiang District, Chengdu as an Example.
Tourism Overview, 2016(2): 158—159.

[11] Kuo M-H, Chen L-C, Liang C-W, 2009, Building and Evaluating a Location-Based Service
Recommendation System with a Preference Adjustment Mechanism. Expert Syst. Appl., 36(2): 3543—
3554.

[12] Zhai K, Jiang B and Chan WK, 2014, Prioritizing Test Cases for Regression Testing of Location-Based

Services: Metrics, Techniques, and Case Study. IEEE Transactions on Services Computing, 7(1): 54—
67.

Publisher’s note

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

10 Volume 5; Issue 5



