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Abstract: With the rapid development of information technology and the promotion of digital transformation, 
the traditional tourism industry is facing unprecedented changes and challenges. This paper will discuss the 
innovative practice of intelligent recommendation and customized itinerary planning of tour guides in tourist 
attractions, and analyze their role and potential in improving the tourism experience and promoting the digital 
transformation of the tourism industry. By combining artificial intelligence, big data analysis and virtual tour 
guide technology, we propose an innovative digital person system for tour guides, which can provide tourists 
with intelligent scenic spot recommendation and personalized itinerary planning services. This paper will 
also elaborate on the objectives, plans, features and innovations of the project, and discuss the challenges and 
prospects in the project implementation process. Through the implementation of the project, we expect to 
bring a new tour experience to the tourism industry, improve tourist satisfaction, and promote the sustainable 
development of the tourism industry.
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1.	Foreword

With the rapid development of tourism and 
the diversification of tourists demand, 
the traditional tour guide service has 

been difficult to meet the personalized needs of 
tourists (Gao Yunfei 2024). Traditional fixed itinerary 
arrangements often fail to fully meet the interests 
and time limits of tourists, while the digital guide 
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intelligent recommendation and customized itinerary 
planning project aims to provide tourists with more 
intelligent and personalized tour services through the 
application of advanced artificial intelligence and big 
data technology. This paper will deeply explore the 
innovative practice and application prospects of the 
project, and provide new ideas and methods for the 
digital transformation of the tourism industry.

2.	Overview	of	the	digital	person	system	of	
tourist attractions
The guide digital person system is an innovative 
guide method based on artificial intelligence and big 
data technology (Yuan Shenghua, Zhang Teng, Niu 
Jianwei.2020). The system collects and analyzes the 
relevant data of tourist attractions, including scenic spot 
information, tourist preferences, historical visit records, 
etc., and uses the intelligent recommendation algorithm 
to provide personalized scenic spot recommendation 
and itinerary planning for tourists. At the same time, 
combined with the virtual tour technology, tourists can 
experience the beautiful scenery of the scenic spot in 
advance through the digital guide system, understand 
the history and culture of the scenic spot, and enhance 
the interactivity and interest of the visit.

We conducted in-depth research on the digital 
development status of the domestic and foreign 
tourism industry.  Zhang Jucheng,  Li Yiming, 
Cheng Ruxia (2020) discussed the paper,(Zhang 
Jucheng, Li Yiming, Cheng Ruxia.2020). Finally, the 
theoretical structure of the research is reviewed, and 
proposed(Zhang Jucheng, Li Yiming, Cheng Ruxia. 
2020). On April 18,2023, Beijing second foreign 
languages institute of tourism science professor li 
published in the People's Daily "digital" upgrade 
"scenic area tour experience (focusing on culture) 
digital" introduces the concept and characteristics of 
digital scenic area, and some domestic and foreign 
digital scenic spot practice cases, such as digital 
dunhuang, the imperial palace, wutai mountain, etc., 
analyzes the digital scenic spot for scenic resources 
protection, cultural display, the role and significance, 
and digital scenic area construction challenges and 
opportunities. On April 11,2022, published in the 
People's Daily article for "foreign digital tourism to 
speed up the development of" reported some foreign 
digital tourism projects, such as Egypt "experience 

at home in Egypt" series of fine cultural projects, the 
Louvre virtual visit, London natural history museum 
online exhibition, illustrates the digital tourism 
during the epidemic prevention and control provides 
a new way of cultural consumption and spiritual 
enjoyment. The article "Research and development 
s tatus of  smart  tourism at  home and abroad" 
summarizes the definition and characteristics of 
smart tourism, compares the different understandings 
and concerns of smart tourism at home and abroad, 
analyzes the development status and existing 
problems of smart tourism, and puts forward the 
development trend and suggestions of smart tourism. 
To understand the application and prospect of tour 
guide digital person and intelligent itinerary planning 
at home and abroad. We will fully learn from and 
combine the latest research results and innovative 
practices at home and abroad to make our projects 
competitive in the domestic and foreign markets.

Based on the above knowledge, conditions, 
expertise, interests, the existing achievements, 
preparation and understanding of the research situation 
and development at home and abroad, we have the 
confidence and ability to successfully implement the 
scenic spot guide digital intelligent recommendation 
and customized itinerary planning project, and digital 
upgrade for tourism industry and make important 
contributions to improve the service level.

3.	Intelligent	recommendation	and	customized	
itinerary planning implementation
The key to realize intelligent recommendation and 
customized itinerary planning lies in the application 
of advanced artificial intelligence and big data 
analysis technology (Zhang Li.2020). First, through 
the data mining and analysis of tourist preferences 
and behavior patterns, we can extract the points of 
interest and needs of tourists. Then, the intelligent 
recommendation algorithm is used to combine the 
preferences and time limits of tourists to generate 
personalized scenic spot recommendation and 
itinerary planning scheme for tourists. In addition, 
the tour guide digital person system also supports 
real-time interaction and voice tour function, visitors 
can ask questions, seek answers, and get instant tour 
service. As shown in Figure 1.
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Figure 1 Intelligent recommendation and customized itinerary planning of tour guides in tourist attractions

3.1	Data	analysis	and	mining
Data analysis and mining refers to the processing, 
analysis and mining of the collected data through 
statistics, machine learning and other technical means, 
so as to reveal the internal laws and associations in the 
data, and to provide a scientific basis for the decision-
making of enterprises or researchers. Its goals include 
discovering hidden patterns in the data, predicting 
future trends, optimizing business processes, and 
improving decision-making efficiency.

By collecting, sorting out and analyzing the relevant 
data of tourist attractions, tourists' preferences and 
behavior patterns are extracted to provide a basis 
for recommendation and itinerary planning. Data 
analysis and mining is a complex process involving 
multiple steps and techniques that aims to extract 
useful information, insights, and patterns(Cui Liping, 
Cui Bing.2003)from large amounts of raw data. The 
following is a detailed introduction of data analysis 
and mining. First, data collection. According to 
the analysis objectives, relevant data is collected 
from various sources, including databases, log files, 
questionnaires, etc. The second is data cleaning, 

pre-processing of the collected data, including the 
removal of duplicates, processing of missing values, 
transformation of data types, etc., to ensure the quality 
and accuracy of the data. The third is data exploration, 
through visualization tools or statistical methods, 
the preliminary exploration and analysis of the data, 
to understand the distribution, correlation and other 
characteristics of the data. The fourth is data modeling. 
According to the analysis requirements, select the 
appropriate data mining algorithms and models, such 
as classification, clustering, association rules mining 
and other (Chen Yunchuan, Song Hao, Zhao Ye, et 
al.2020). Fifth, model training and evaluation. The 
training data set is used to train the model, and the 
model is evaluated and optimized through the test data 
set to ensure the accuracy and reliability of the model 
(Chang Jing, Liu Xiaoming, Li Mengrui. 2020). Sixth, 
the interpretation and application of the results, explain 
and analyze the excavated results, extract valuable 
information and insights, and apply them to the actual 
business scenarios, such as formulating marketing 
strategies, optimizing product design, etc.
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3.2	Artificial	 intelligence	algorithm	research	and	
development
Machine learning, deep learning and other technologies 
are  appl ied to  design inte l l igent  scenic  spot 
recommendation and itinerary planning algorithms, and 
generate personalized recommendation and planning 
schemes according to tourists' preferences and time 
constraints. In the tourism industry, the development 
of AI algorithms plays a crucial role, especially in the 
recommendation of smart attractions and itinerary 
planning. With advanced technologies such as machine 
learning and deep learning, we are able to design more 
intelligent and personalized algorithms to provide more 
accurate and intimate services for visitors.

F i rs t  of  a l l ,  in  te rms of  smar t  scenic  spot 
recommendation, the algorithm comprehensively 
considers multiple factors,  including tourists ' 
preferences, historical tour records, features of 
scenic spots, and real-time weather, traffic and other 
information. Through in-depth analysis and mining 
of these data, the algorithm can identify the potential 
interests and needs of tourists, and accordingly 
recommend the scenic spots that most match their 
tastes. At the same time, the algorithm will also 
dynamically adjust according to the real-time situation 
of the scenic spots, such as the flow of people, 
evaluation, etc., to ensure that the recommended scenic 
spots not only meet the expectations of tourists, but 
also have practical feasibility. Second, algorithms also 
play an important role in itinerary planning. Based on 
information such as time constraints, budget constraints 
and tour preferences, the algorithm can automatically 
generate personalized itinerary plans. These plans 
not only include the selection of scenic spots and 
the order of sightseeing, but also take into account 
various factors such as transportation mode, catering 
and accommodation. By optimizing the algorithm, 
we can ensure that the generated itinerary can meet 
the needs of tourists and reduce unnecessary time and 
cost consumption as much as possible. In addition, in 
order to continuously improve the performance and 
accuracy of the algorithm, we also need to do a lot 
of data collection, pre-processing and model training 
work. This includes collecting tourist data from various 
sources, information about scenic spots, real-time 
weather and traffic data, cleaning data, integrating 

and marking the data for the model(Fan Haibing, Hu 
Xixing, Liu Mingyi, et al.2020), and improving the 
prediction accuracy and generalization ability of the 
algorithm by constantly adjusting and optimizing the 
parameters and structure of the model.

To sum up, the application of AI algorithms 
in the tourism industry has broad prospects and 
great potential. Through continuous research and 
development and optimization of algorithms, we can 
provide more intelligent and personalized services for 
tourists, and promote the sustainable development and 
innovation of the tourism industry.

3.3	Development	of	virtual	tour	technology
The development of virtual tour technology is a major 
innovation in the tourism industry in recent years. It 
uses advanced virtual reality (VR) and augmented 
reality (AR) technology to bring an unprecedented 
immersive tour experience to tourists. The emergence 
of this technology not only enhances the visual 
presentation effect of the scenic spot, but also greatly 
improves the interaction and sense of participation 
between tourists and the scenic spot. First, let's talk 
about the application of virtual reality (VR) in the 
virtual tour. VR technology creates a three-dimensional 
virtual environment, so that tourists can feel the style 
and features of the scenic spot. Tourists only need to 
wear VR equipment, and they can be placed in a world 
completely built by digital technology, as if they have 
really entered the scenic spot. In this virtual world, 
tourists can freely explore every corner of the scenic 
spot, observe every detail, and feel every scenery. This 
immersive experience makes tourists seem to travel 
through time and space, and have a deeper emotional 
connection with the scenic spot. In addition to VR 
technology, augmented reality (AR) also plays an 
important role in the virtual tour. AR technology can 
stack the virtual information into the real world, so that 
tourists can receive the virtual information related to 
the scenic spots while enjoying the real scenery. For 
example, when visiting historic sites, AR technology 
can show the historical background, architectural 
style and other information, helping visitors to have 
a deeper understanding of the cultural connotation of 
scenic spots. The integration of this technology with 
the real world brings visitors a richer guided tour 
experience. The development of virtual tour technology 
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also involves a lot of data analysis and processing 
technology. To create realistic virtual environments, 
developers need to collect a lot of data about the scenic 
spot, including terrain, buildings, vegetation and other 
information. The data needs to be carefully processed 
and integrated to create a real, tangible virtual world. 
At the same time, in order to improve the guide 
experience, developers also need to conduct in-depth 
analysis of tourists' behaviors and interests, so as to 
provide them with more personalized and accurate 
guide services. The development and application of 
virtual tour technology not only improves the tour 
experience of tourists, but also brings more business 
opportunities to the tourism industry. Through the 
virtual tour, the scenic spot can attract more tourists to 
visit and increase the ticket revenue. At the same time, 
the scenic spot can also use the virtual tour technology 
to carry out online marketing activities to expand the 
brand influence. In addition, the virtual tour technology 
can also provide more abundant value-added services 
for the scenic spots, such as virtual shopping, virtual 
tour guides, etc., to create more revenue sources for the 
scenic spots.

In short, the development of virtual tour technology 
is an important innovation in the tourism industry. 
It utilizes both virtual reality and augmented reality 
technology It provides an immersive tour experience 
for tourists and enhances the visual presentation and 
interactivity of the scenic area. With the continuous 
progress of technology and the continuous expansion 
of application scenarios, it is believed that the virtual 
guide technology will bring more surprises and 
possibilities to the tourism industry in the future.

3.4	Real-time	 interaction	 and	voice	navigation	
functions are realized
Using speech recognition, natural language processing 
and other technologies, the real-time interaction 
between the tour guide and tourists and voice 
navigation function, to provide real-time solutions and 
tour services. The realization of real-time interaction 
and voice navigation function mainly relies on a 
series of advanced technical means such as speech 
recognition and natural language processing.

First, the real-time interaction function is realized. 
The core of the real-time interaction function is 
to enable the tour guide and the digital people to 

accurately understand the voice input of tourists, and 
make timely and appropriate responses. The realization 
of this function mainly relies on the speech recognition 
technology, through the high-precision speech 
recognition algorithm, the speech of tourists into 
text information. This process requires the algorithm 
to accurately identify various accents, speed and 
background noise to ensure the accurate transmission 
of information; natural language processing technology 
on the basis of speech recognition. This includes lexical 
analysis, syntactic analysis, semantic understanding, 
in order to extract key information and intentions from 
tourists input; dialogue management, according to the 
tourists' intention and context information, the guide 
needs to choose the appropriate response strategy and 
content. This may require the help of some preset 
rules or models, as well as knowledge and experience 
learned from large amounts of data.

The second is the voice guide function, the voice 
guide function is more attention to providing tourists 
with accurate and vivid scenic spot introduction and 
tour services. The realization of this function also 
depends on the above speech recognition and natural 
language processing technology, but it also needs 
to be optimized in combination with some specific 
application scenarios and requirements, such as 
scenic spot information database. In order to provide 
accurate guide service, it is necessary to establish a 
database containing detailed information of scenic 
spots. This includes the historical background, cultural 
connotation, architectural style and other aspects of 
the attractions, as well as related pictures, videos and 
other multimedia materials; such as personalized 
recommendation, according to the interests and 
preferences of tourists, as well as the current location 
and time information, the digital guide can provide 
personalized attractions recommendations and tour 
routes. This helps to improve tourist satisfaction and 
experience effect (Li Ruyou, Shi Zhangyu.2022); such 
as multilingual support, to meet the needs of tourists 
of different nationalities and regions, the voice guide 
function requires multilingual support. This can be 
achieved by training multilingual versions of speech 
recognition and natural language processing models.

In practical applications, tourists can obtain the 
tour service through voice interaction with the guide 
digital person. For example, visitors can ask for 
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information about a scenic spot or ask a guide digital 
person to lead themselves to an area. The guide will 
provide corresponding voice response and tour content 
according to the request of tourists and the current 
scene.

4.	Analysis	of	characteristics	and	innovation	
points
The features and innovations of the intelligent 
recommendation and customized itinerary planning 
project are mainly reflected in the following aspects: 
first, intelligent recommendation and planning, through 
the application of artificial intelligence and big data 
technology, realize personalized scenic attraction 
recommendation and itinerary planning; second, the 
application of virtual tour technology, provide tourists 
with immersive virtual tour experience(Zhang Ji, Yang 
Wenxin, Liang Xiaohui, Wang Xia, Wu Huiting, Jiang 
Lei, Yang Xiaoyu.); third, real-time interaction and 
voice navigation function, provide convenient and 
personalized tour service (Wei Shanguan. 20121); 
fourth, promote the digital transformation and service 
upgrading of the tourism industry, and improve the 
quality and efficiency of tourism service.

5.	Project	implementation	and	challenges
During the implementation of the project, we will 
face some challenges, such as the complexity of 
data collection and processing, the optimization and 
accuracy improvement of intelligent algorithms, the 
implementation of virtual tour technology and the 
improvement of user experience. To overcome these 
challenges, we will strengthen teamwork and actively 
seek technical support and cooperation opportunities, 
while focusing on the feedback and improvement of 
user experience, and constantly improve and optimize 
the system functions and performance.

6.	Conclusion	and	Outlook
The intelligent recommendation and customized 
itinerary planning project provides new ideas and 
methods for the digital transformation of the tourism 
industry. Through intelligent recommendation and 
planning, the application of virtual tour technology, 
and the provision of real-time interaction and voice 
navigation function, the project is expected to bring 
more personalized and convenient guide experience 

to tourists, and improve tourism satisfaction and the 
competitiveness of the industry. However, there are 
still some challenges and problems in the project 
implementation process, which require continuous 
technology development and marketing. In the future, 
we will continue to pay attention to the development 
trend of the tourism industry and the changes of the 
needs of tourists, constantly improve and optimize the 
digital person system of tour guides, and promote the 
digital transformation and sustainable development of 
the tourism industry.

Through the discussion and analysis of this paper, 
we believe that the intelligent recommendation and 
customized itinerary planning project of tour guides in 
tourist attractions will bring great innovation potential 
and commercial value to the tourism industry, provide 
tourists with more intelligent and personalized tour 
services, and promote the digital transformation and 
upgrading of the tourism industry.
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