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Abstract: The design background of the intelligent travel path recommendation system
based on Dijkstra algorithm is to solve the problem of users choosing suitable routes
among numerous tourist destinations. With the rapid development of the tourism industry,
people’s demands for tourism experience are also increasing. However, facing numerous
tourist attractions and complex transportation networks, users often find it difficult to
determine the best travel route, which consumes a lot of time and energy. In order to solve
this problem, an intelligent travel path recommendation system has emerged. The system
utilizes the Dijkstra algorithm to quickly find the optimal route between the user’s location
and destination by calculating the shortest path. At the same time, the system could also
consider the personalized needs of users. Through experimental analysis, it can be seen that
the evaluation is tested in five aspects: budget planning, route planning, clothing, food,
housing and transportation planning, system overall, and system processing speed. The
number of experimental participants is 400, and the satisfaction rate is above 308. It can be
seen that the role of the system is to provide efficient and convenient tourism route
recommendations, helping users save time and energy. Through this system, users can
better plan their travels, reduce the occurrence of getting lost and wasting time, and
improve the quality of their travel experience.

1. Introduction

In today’s digital age, the rapid development of technology is bringing profound impacts to
various fields. Among them, the research on intelligent design methods has emerged as the focus of
technological innovation [1], injecting new vitality and ways of thinking into sustainable urban
development [2]. In this context, urban tourism planning has become a core part of the national
spatial planning system [3] and is also facing new opportunities and challenges. Tourism planning is
not only the superposition of technology, but also the perfect integration of knowledge, sensibility
and rationality, art and technology [4]. In order to better meet the needs of tourists, how to
effectively plan tourism routes has become a core issue in the industry [5]. At this point, the
emergence of the Dijkstra algorithm provides a new solution to this problem [6]. This algorithm
also exhibits its local optimality in solving the shortest path problem in directed graphs [7]. With the
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help of Dijkstra algorithm, the design of an intelligent tourism path recommendation system has
become possible. It can provide tourists with more reasonable and efficient tourism suggestions,
thereby promoting the development of tourism planning towards a more modern and intelligent
direction.

In summary, the combination of technology and tourism planning has opened a brand new door.
The application of Dijkstra algorithm is not only a technological innovation, but also an upgrade
and improvement of the tourism experience. With the continuous in-depth research and application
of intelligent design methods, it is hoped that future tourism planning could be more
forward-looking, efficient, and user-friendly, bringing every tourist a better and unforgettable travel
experience.

2. Intelligent Travel Path Recommendation
2.1. Highlights of Recommended Travel Routes

Intelligent design is an important aspect of the development of internet information technology
[8], and intelligent travel path recommendation is a convenient way to help travelers plan their
itinerary. When using intelligent travel path recommendation, there are several aspects that need to
be noted. The first step is to ensure the use of reliable applications or websites to obtain accurate
data and information. Secondly, it is important to consider personal interests, preferences, and needs
in order to receive personalized advice. In addition, time and budget constraints, as well as
transportation convenience, should also be considered. Most importantly, intelligent travel path
recommendation is only a reference, and the final decision should still be made by travelers
themselves. It is necessary to maintain flexibility and an open mindset, and enjoy the exploration
and adventure during travel.

Intelligence has become a fundamental trend in the development of various industries [9]. When
recommending intelligent tourism routes, key points to pay attention to are shown in Figure 1:

Accurate data and
information

Intelligent travel
path recommendation

Time and budget
constraints

Real-time update

Figure 1: Key recommendations for intelligent tourism routes

Tourism planning is a specialized course in regional development [10]. The accurate data and
information representation in Figure 1 ensures that the data and information used are accurate and
up-to-date. This includes the opening hours of scenic spots, traffic conditions, weather forecasts, etc.
Reliable tourism planning applications or websites are required to obtain accurate information.

Personalized needs: It is very important to consider everyone’s interests, preferences, and needs.
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Intelligent travel path recommendation should be able to provide personalized suggestions based on
personal preferences and needs. For example, if people enjoy cultural heritage, the system should
recommend visiting historical sites and museums.

Time and budget constraints: Considering travel time and budget constraints, intelligent travel
path recommendations should be able to provide reasonable itinerary arrangements. The system
should be able to recommend the best travel route based on your time and budget.

Transportation convenience: The recommendation of intelligent tourism routes should consider
the convenience of transportation. The system should be able to recommend the best transportation
methods and routes based on your departure and destination.

Real-time updates: Travel plans may be affected by various factors, such as weather changes,
traffic delays, etc. Intelligent travel path recommendations should be able to be updated in real-time
and provide relevant information and suggestions.

From this, it can be seen that intelligent travel path recommendations should be accurate,
personalized, reasonable, and able to be updated based on real-time situations.

2.2. Intelligent Travel Routes

Tourism planning is a planning process carried out to meet spiritual and cultural needs, and the
construction of an urban cultural ecosystem should be an important goal [11]. The intelligent
tourism path is a comprehensive concept that needs to combine three aspects: intelligent service
tourism, intelligent business marketing, and intelligent government management. Firstly, service
tourism intelligence refers to the use of intelligent technology and data analysis to provide a better
tourism service experience. Through intelligent booking systems and recommendation algorithms,
travelers can more conveniently find and book services such as hotels, air tickets, and scenic spot
tickets. At the same time, personalized travel suggestions and recommendations can also be
obtained based on personal interests and needs, as shown in Figure 2.

Service tourism
intelligence

Government
management
intelligence

Merchant marketing
intelligence

Figure 2: Key aspects of intelligent tourism routes

Intelligence has become a fundamental trend in the development of various industries [12]. In
Figure 2, merchant marketing intelligence refers to the use of intelligent technology and data
analysis to improve the marketing effectiveness of tourism merchants. Through intelligent market
research and user behavior analysis, businesses can more accurately understand the needs and
preferences of target customers, thereby formulating more accurate marketing strategies.

122



Meanwhile, intelligent advertising and promotion methods can help businesses more effectively
attract and guide potential customers, enhance sales and brand awareness.

Intelligent government management refers to the use of intelligent technology and data analysis
to improve the management efficiency and service quality of the tourism industry. Through
intelligent data monitoring and analysis, the government can timely understand the dynamics and
problems of the tourism market, and thus take corresponding policies and measures. At the same
time, intelligent regulatory and service platforms can provide more convenient government services,
strengthen the supervision of tourism practitioners and tourism products, and improve the overall
management level of the tourism industry.

In summary, the intelligence of tourism paths requires a combination of three aspects: service
tourism intelligence, merchant marketing intelligence, and government management intelligence.
Through intelligent technology and data analysis, people can provide a better tourism service
experience, improve the marketing effectiveness of merchants, and enhance the management
efficiency and service quality of the tourism industry. This could bring travelers a more convenient
and personalized travel experience, while also promoting the sustainable development of the
tourism industry.

3. Dijkstra Algorithm Intelligent Travel Path Recommendation System
3.1. System Concept

At present, it is believed that the Dijkstra algorithm is the best method to solve the shortest path
problem of a network without negative weight between specified two points or from a specified
point to the other points [13], and the Dijkstra algorithm intelligent travel path recommendation
system is a graph theory based algorithm used to find the optimal algorithm for the shortest path. In
the travel path recommendation system, the Dijkstra algorithm can be applied to travel path
planning to help travelers find the best travel route.

The Dijkstra algorithm is one of the most important methods in current social research [14]. In
an intelligent tourism path recommendation system, it focuses on the following four aspects:
tourism services, comprehensive control, tourism e-commerce, and tourism big data. The system
architecture is shown in Figure 3.

The Dijkstra algorithm continues to improve by exploring the shortest path to solve real-life
problems, providing convenience for production and daily life [15]. The architecture in Figure 3 is
as follows:

Tourism services: An intelligent tourism path recommendation system should provide
comprehensive tourism services, including hotel reservations, transportation planning, and scenic
spot recommendations. By integrating data and information from various tourism service providers,
the system can provide personalized travel suggestions and recommendations to users based on
their needs and preferences.

Comprehensive control: The intelligent tourism path recommendation system should have a
comprehensive control function, which can monitor the utilization of tourism resources and the
dynamics of the tourism market in real-time. Through intelligent data analysis and monitoring, the
system can assist governments and relevant institutions in the rational planning and management of
tourism resources, improving the overall efficiency and sustainable development of the tourism
industry.
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Figure 3: Dijkstra algorithm intelligent tourism system architecture

Tourism e-commerce: The intelligent tourism path recommendation system should seamlessly
integrate with the tourism e-commerce platform to achieve online booking and trading of tourism
products. Through intelligent recommendation algorithms and personalized services, the system can
help users more conveniently choose and purchase tourism products, improving their shopping
experience and satisfaction.

Tourism big data: An intelligent tourism path recommendation system should utilize tourism big
data for analysis and mining, in order to provide more accurate and real-time tourism path
recommendations. By analyzing user behavior data, tourism resource data, and market data, the
system can continuously optimize recommendation algorithms and improve the accuracy and
personalization of path recommendations.

The design of tourism routes is an extremely important part of tourism problems [16].
Combining with Figure 3, the Dijkstra algorithm intelligent tourism path recommendation system
should focus on four aspects: tourism services, comprehensive control, tourism e-commerce, and
tourism big data. Through intelligent technology and data analysis, it can provide travelers with
better tourism experiences and services.

3.2. Structure of Dijkstra Algorithm Intelligent Travel Path Recommendation System

In the context of the continuous development of information technology, intelligent design has
received more attention [17], and the Dijkstra algorithm intelligent travel path recommendation
system is a graph-based algorithm aimed at providing personalized and accurate travel path
recommendations for travelers. The system focuses on integrating online tourism services, offline
tourism services, and route planning to meet the various needs of users during the tourism process.
Through intelligent data analysis and recommendation algorithms, the system can help users plan
the best travel routes, while providing convenient online booking services and real-time offline
travel information. Taking into account the personalized needs of users and the actual tourism
resources, the Figure 4 system is committed to improving the travel experience of travelers and
creating an unforgettable journey for them.
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Figure 4: Structure diagram of Dijkstra algorithm intelligent tourism path recommendation system

In recent years, with the development of social networks, how to design path recommendation
methods that meet the personalized needs of users has become an important research hotspot [18].
The main introduction architecture in Figure 4 is as follows.

Data collection and processing module: This module is still responsible for collecting and
processing tourism related data, including scenic spot information, transportation information, hotel
information, etc. At the same time, it is also necessary to consider the data of online tourism service
platforms, such as online booking information, user reviews, etc., and translate data into usable
formats for the system through data cleaning, integration, and preprocessing.

User demand analysis module: This module is still used to analyze users’ travel needs and
preferences. In addition to the information and historical behavioral data input by users, it is also
necessary to consider their behavior and preferences on online tourism service platforms, and
provide personalized travel path recommendations for users by analyzing their travel purposes, time
constraints, budget constraints, and personal interests and hobbies.

Route planning module: This module still uses the Dijkstra algorithm for path planning. Based
on tourism related geographic network maps, including scenic spots, transportation nodes, and
hotels, the system can calculate the shortest or optimal path. Considering the needs and preferences
of users, the system can weight paths, such as considering factors, that is, traffic congestion,
popularity of scenic spots, and recommendations from online tourism service platforms. Path
recommendation is one of the important research contents [19].

Online tourism service module: This module is responsible for interacting with the online
tourism service platform to obtain online booking information, user reviews, and other data. By
connecting with online tourism service platforms, the system can provide online booking functions,
allowing users to directly book hotels, air tickets, scenic spot tickets, and other services in the
system.

Offline tourism service module: This module is responsible for interacting with offline tourism
service providers to obtain real-time traffic information, attraction opening hours, and other data.

125



By connecting with offline tourism service providers, the system can provide real-time
transportation planning, scenic spot opening time reminders, and other services.

The system design determines the selection of parameters used in the design process, which can
significantly affect the final result [20]. Figure 4 shows that the system can better integrate online
tourism services, offline tourism services, and route planning, providing users with comprehensive
tourism services and personalized travel path recommendations.

4. Dijkstra Algorithm Intelligent Travel Path Recommendation System Formula and
Experiment

4.1. Formula

Formula for calculating path weight:
L=aXxDW+ B x CW + y x PW 1)

In Formula (1), L represents the path weight, and «, (3, and y are weight coefficients used to
balance different factors. DW represents the distance weight between two nodes, which can be
calculated using a specific distance calculation formula. CW represents the congestion weight on
the path, which can be estimated based on real-time or historical traffic data. PW represents the heat
weight of a tourist attraction, which can be calculated based on user ratings, number of tourists, etc.
User preference calculation formula.

Y=58xXRW+ € x IMW + 9 x TLW + p x BLW )

In Formula (2), Y represents user preferences, and 6, €, 9 and p are weight coefficients used
to balance different factors. RW represents the evaluation weight of attractions and services, which
can be calculated based on user ratings, comments, etc. IMW represents the weight of the matching
degree between user preferences and scenic spots, which can be calculated based on user interest
labels, historical behavior, etc. TLW represents the weight of travel time restrictions, which can be
calculated based on the user’s travel time period, stay time, etc. BLW represents the weight of travel
budget restrictions, which can be calculated based on the user’s budget range, expense information,
etc.

By calculating user preferences, the system can generate the most suitable travel path
recommendations based on the personalized needs and preferences of users.

4.2. System Usage Experiment

The experiment randomly selected 400 tourism enthusiasts and 400 tourism professionals as the
experimental subjects. The experimental subjects evaluated the system through 5 trips, including
budget planning, route planning, clothing, food, housing and transportation planning, overall system
performance, and system processing speed. By collecting the experimental subjects’ feelings and
analyzing the overall effectiveness of the system, the experimental data is shown in Figure 5.

From the analysis results in Figure 5, it can be seen that the intelligent tourism path
recommendation system has achieved high satisfaction in budget planning, route planning, food,
clothing, housing and transportation planning, overall system and system processing speed. The
number of tourism professionals who are satisfied with budget planning is over 321, route planning
is over 318, clothing, food, housing and transportation planning is over 308, the overall satisfaction
of the system is over 315, and the system processing speed is over 332.

These results indicate that tourism enthusiasts and professionals are generally satisfied with the
effectiveness of the system. The system can provide accurate and efficient travel route
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recommendations, helping users make reasonable plans in terms of budget, route, and daily life.
Users also gave high praise to the overall performance and processing speed of the system.

It can be seen that the intelligent travel path recommendation system has shown good results and
user satisfaction in practical applications. In the future, the system’s functions and algorithms can be
further improved to enhance user experience and meet the needs of more users.
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Figure 5: System usage experimental data
5. Conclusions

The intelligent tourism path recommendation system based on Dijkstra algorithm aims to solve
the problem of users choosing suitable routes among numerous tourism destinations. With the rapid
development of the tourism industry, people’s demands for tourism experience are also increasing.
However, facing numerous tourist attractions and complex transportation networks, users often find
it difficult to determine the best travel route, which consumes a lot of time and energy. The system
utilizes the Dijkstra algorithm to quickly find the optimal route between the user’s location and
destination by calculating the shortest path. Through this system, users can better plan their travels,
reduce the occurrence of getting lost and wasting time, and improve the quality of their travel
experience. In the future, the system’s functions can be further improved, such as adding real-time
traffic information and considering weather factors, to provide more comprehensive and accurate
travel route recommendations. At the same time, personalized recommendation algorithms can be
further optimized by combining user historical behavior and preference data to provide more
accurate travel recommendations. In summary, the intelligent travel path recommendation system
has broad application prospects in improving user travel experience.
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