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ABSTRACT

In recent years, tourism has rapidly developed into a key economic sector, with travel route
recommendation algorithms playing a vital role in enhancing tourists' experiences. These algorithms
often utilize large amounts of travel data, social networks, and interest hotspots maps to recommend
optimal routes. Social networks, as online platforms for communication and content sharing, help
connect people, while interest hotspots maps visualize popular topics on social media. This paper
proposes a tourism route recommendation algorithm based on social networks and interest hotspots
maps, combining tourist preferences and scenic spot data. By analyzing tourist needs and scenic spot
conditions, the algorithm improves route recommendations, reducing analysis time and increasing
accuracy. Research results show that, before using this algorithm, tourists rated travel time, routes,
and attractions at 87.25, 86.84, and 88.62 points, respectively. After using the travel route
recommendation algorithm, tourists’ satisfaction was 95.76 points, 96.48 points and 92.89 points
respectively. These results can showed that the travel route recommendation algorithm can improve
the satisfaction of tourists, and that the research of travel route recommendation algorithm based on
social networks and interest hotspots map was of practical value. This also provided a new research
path for tourism route recommendation technology.

Keywords: Social Network, Interest Hotspots Map, Travel Route Recommendation Algorithm,
Development Stage of Social Network

1. Introduction

In recent years, the level of urbanization is getting higher and higher, and the demand for travel is
getting more and more, which creates a great pressure on the comprehensive index improvement of
air, railroad, and urban transportation [1-3]. At the same time, with the improvement of living
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standards, the traveler's consideration is no longer the shortest distance, but a comprehensive
consideration from all aspects, so as to arrive at the best travel route. Factors considered include the
traveler's purpose of travel, physical condition, safety performance, acceptable type of transportation,
cost, fuel consumption, preference, time urgency, minimum walking distance, the number of transfers,
the number of people travelling together, the current road conditions, traffic conditions, whether it is
a holiday, personalized needs, etc. [4-7]. It is obvious that the shortest route is not equal to the best
route. The optimal route problem is the most basic and critical problem in GIS spatial analysis [8]. For
different application environments, the optimal path can represent a variety of meanings. Generally
speaking, it mainly refers to three meanings. First, the shortest path in the sense of pure distance,
referring to the actual mileage; second, the shortest path in the sense of economic distance, i.e., the
least cost; third, the shortest path in the sense of time distance, i.e., the least amount of time spent in
the urban transportation, the common modes of transportation, including buses, cabs, private cars,
motorcycles, and bicycles, the choice of different modes of transportation, travel time (time distance),
travel distance (pure distance), the degree of congestion The time of travel (time distance), distance
traveled (pure distance), congestion, cost of travel (economic distance) and level of service differ
between the different modes of transportation chosen [9-11]. Based on the many factors considered
for optimal routes, it is necessary to select appropriate analytical methods and algorithms for planning.

Social network analysis is a method for studying social structures and relationships, which reveals
patterns and patterns in social networks by analyzing the connections and interactions between
individuals [12]. It can help people carry out simulation and prediction of network dynamics. By
building network evolution models, it can simulate the interaction and relationship changes between
individuals in the network and predict the development trend and evolution law of the network [13].
Social network analysis can also help people to reveal the information dissemination in the social
network, influence to show the diffusion path and influence range of information in the network, to
help people better understand the mechanism and law of information dissemination, and through the
analysis of the network of individuals in the degree of centrality, the degree of authority and other
indicators, it can be revealed in the network of the transmission, the structure of power and other
important features [14-15]. In order to better understand the multidimensional situation of travelers
and give reliable travel reference routes. And hotspot map as a chart with different colors or different
brightness to indicate the density of data, it can intuitively show the distribution of data and heat
distribution [16]. It can visualize the distribution of travelers' interests and preferences, etc., and
satisfy the travelers' experience to the greatest extent.

With the prosperity of the economy and the increase in the number of trips taken by residents,
improving the efficiency of transportation resource utilization has become an important means of
alleviating traffic congestion, and the best way to improve the efficiency of transportation resource
utilization is to improve the travel efficiency by public transportation and other means of
transportation, reduce the number of transfers, travel time and cost [17-19]. Therefore, the most
simple and effective optimal path algorithm has become a hot issue in many people's research [20].
Since there are many kinds of “optimal” indicators, researchers can choose different algorithms from
different perspectives.

2. Overview

There are many travel purposes, such as tourism, logistics and transportation, general travel, and
rescue travel. In tourism travel, literature [21], after constructing a data model of travelers' travel
history and preferences, used deep learning to match these information data with destination
geolocation information and performed a hierarchical analysis of travelers and destinations to obtain
an optimal route algorithm. Literature [22] used an enhanced genetic algorithm to design optimal
travel routes to multiple tourist attractions taking into account physical exertion and planned detailed
travel arrangements based on the number of travel days. Literature [23] proposed a novel graph search
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algorithm supported by the output of a large language model, which integrates the traveler's starting
and ending points, attractions of interest in the trip, the hotness of the attractions, and the time
distance, in order to recommend the best travel route. Literature [24] uses an improved ant colony
optimization algorithm for experience-enhanced travel path planning taking into account the weather,
comfort, and other information of the attractions. And literature [25] proposed the optimal travel
route by balancing the flow of scenic spots with the carrying capacity of the destination under the
improved ant colony optimization algorithm. Literature [26] predicted the optimal route
recommendation mechanism for scenic spots using neural network algorithm and realized the optimal
path recommendation under particle swarm algorithm, in which five dimensions, namely, traveler
preference, to cite one example, road condition, weather, and route heat, were considered. Literature
[27] first constructed a core scenic area priority model through the best-worst method, and then used
genetic algorithms to plan the core scenic area's travel routes, and obtained the best travel routes for
multiple core scenic areas under the reduction of costs and the improvement of experience happiness.

In other trips, literature [28] designed a logistics optimal travel route planning system, route search
through Google Maps and its multiple destinations, identifying the best route with Dijkstra's algorithm,
and considering the previous traffic conditions, travel time, speed, and destinations, which ultimately
improves the efficiency of the trip and operator monitoring. Literature [29] developed a popular route
planning system including popular wire maps, travel cost models, and efficient route planning
algorithms based on optimal route combinations of start locations and start times, which performs
friendly to travelers unfamiliar with the road network. In particular, literature [30] designed a route
planning method for low-exposure trips considering physical characteristics such as air pollution
conditions, trip purpose, and traveler's age, but the route planning scheme may have detours and
different exposure times for different age groups under the same route. Similarly, literature [31]
developed a travel route model for avoiding COVID-19 hotspot areas, which contains two models, static
and dynamic, the former considers the shortest route planning for avoiding hotspot areas, and the
latter takes into account the real-time change information of the hotspot areas, which are used in
different pandemic scenarios but can be used in conjunction with each other to plan the optimal routes
that are safe at the planning office. Literature [32] builds a deep reinforcement learning-supported
carpooling route planning system that can shorten travel time while protecting privacy. Literature [33]
designed a stochastic Monte Carlo tree search in a multi-objective environment to optimize the search
cost and efficiency and gave the Pareto-optimal bus routes. Literature [34] set up a traffic-aware road
network and a set of travel queries, and used greedy algorithm and e-refinement algorithm to solve
the algorithmic computational difficulty of the optimal route planning in accounting for the traffic flow,
preventing congestion during peak hours, etc., in order to achieve the optimal paths for large-scale
travel. Literature [35] proposed a method using GIS tools to plan the optimal route for traffic jams due
to earthquakes taking into account the cost and the condition of the buildings. Literature [36]
developed an intelligent optimal route recommendation system with three modules: personality
search, optimal budget allocation implemented by genetic algorithm, and optimal route planning
improved to mimic the ant colony method.

3. Social Network and Travel Route Recommendation Algorithm

3.1.  Concept of Social Network and Development Stage

Social network is a kind of electronic media platform that allows users to create personal data and
establish relationships with other users. Users can post messages, share links, images and videos on
social networks. Users can also use social networks to communicate with other users and share
information and views. In the development process of social network, it is mainly divided into four
stages.
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1) Primary stage. In the early stages, social networks were email-based platforms like Yahoo Groups
and MSN Groups, allowing users to create communities for sharing information and discussions on
specific topics. Although user numbers were small, these platforms laid the foundation for future social
network development by offering new ways to establish contacts and share content.
2) Web-based stage. In the web-based stage, social networks like MySpace and LinkedIn allowed users
to create personal homepages and connect with others. These networks expanded beyond basic chat
and information sharing, adding features and privacy settings to protect personal data. As internet
technology advanced, social networks evolved into mobile-based platforms, with web-based social
media remaining a key form, though not the only one.
3) Mobile social network stage. The mobile social network stage allows users to access social networks
anytime, anywhere via smartphones or tablets, revolutionizing communication and interaction. Users
can update statuses, share content, and view updates through mobile apps, with location-based
features like sharing locations and discovering nearby people or places. This shift has created new
communication and marketing opportunities but also raised issues like privacy protection and false
information. Users must be cautious about their privacy and critically assess the authenticity of
information on mobile social networks.
4) Diversified development stage. The stage of diversified development of social networks refers to the
stage of simultaneous development of social networks in multiple fields. At this stage, social network
is not only a pure social platform, but also extends in different fields, covering more content and
functions. The diversified development of social networks is mainly reflected in the following aspects.
Content diversification: social networks not only provide pure social functions, but also provide
information, entertainment, education and other content. Diversified functions: social networks not
only provide pure communication functions, but also provide shopping, payment, games and other
functions. For example, some social networks would provide e-commerce platforms, online payment,
games and other functions. Some social networks also provide live video, short video sharing and other
functions. Domain diversification: social networks not only develop in social fields, but also involve
more fields, such as education, medical care, finance, etc. For example, some social networks would
provide online courses, community learning and other educational functions. Some social networks
would provide health consultation, online doctors and other medical functions. Some social networks
would provide financial functions such as financial consultation and online payment.

The development stage of social network is shown in Figure 1.
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3.2.  Main Categories of Social Network Applications

Social network applications refer to software or websites that combine the Internet and social
elements. They usually allow users to create profiles, upload photos, connect with other users and
exchange information. Users can use them to keep in touch with friends and family, or to exchange and
share information with new people. In social networks, they are mainly divided into four categories.
1) Community forum. A social network community forum is an online platform where users can post
information, participate in discussions, and exchange ideas. Organized into thematic sections, forums
help users connect, share information, and build social relationships. However, issues like spam,
harassment, and inappropriate speech can arise, impacting the forum's effectiveness. These platforms
are valuable for communication and information gathering but require moderation.
2) Instant messaging application. Instant messaging applications allow real-time communication
through text, voice, or video, with features like group chat, file transfer, and video calls. These apps are
popular for keeping in touch anytime, anywhere, but may pose privacy risks, spam, and fraud. Users
should protect their privacy and follow usage guidelines to ensure safe communication.
3) Content social application. Content social applications allow users to share and interact with videos,
pictures, music, or articles. They offer features like personalized recommendations, user accounts,
subscriptions, and social interactions (comments, likes, sharing). Accessible on smartphones, tablets,
or browsers, these apps help users discover new content, track activities, and stay updated with
notifications. They enhance social engagement while enabling content creation and sharing within a
community.
4) Strange friends application. Strange dating application is a social network application that allows
users to find new friends, pair or date. These applications usually ask users to fill in personal
information, provide some matching criteria, and then provide users with potential matching or
appointment suggestions. These applications may use various methods to determine the match, such
as interest, goal, lifestyle or geographical location. Strange dating applications can usually be used on
smart phones or tablets, and can also be accessed through web browsers. Its core functions need to
include chat, intelligent matching, short video live broadcast and dynamic plaza. Focusing on the
design concept of classification aggregation, the product architecture needs to display the core
functions together on the home page, such as online intelligent speed matching, live chat, video
matching and other forms of play functions. This allows users to quickly build a bridge between
information transmission and interaction to meet the needs of social matching.

The main categories of social network applications are shown in Figure 2.
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3.3.  General Process of the Travel Route Recommendation Algorithm

The travel route recommendation algorithm is a technology that can help tourists plan their travel
routes. It usually uses machine learning algorithms to simulate people’s way of thinking, and
recommends appropriate travel routes based on tourists’ needs and preferences. The general process
of the travel route recommendation algorithm is as follows.
1) Tourist input demand. In tourism route recommendation algorithms, tourists provide input
information used to generate personalized recommendations. Natural language processing (e.g., word
segmentation and part-of-speech tagging) identifies key details from tourists' input, while machine
learning models, trained on large datasets, predict routes based on tourist preferences, behaviors, and
attributes.
2) Data collection. In travel route recommendation algorithms, key factors like travel time, distance,
road conditions, and costs are crucial for providing personalized suggestions. Travel time helps the
algorithm consider tourists' time constraints, while distance determines their willingness for long
trips. Road conditions (weather and traffic) ensure safety and convenience, and tourism expenditure
helps set budget limits. By analyzing and comparing these factors, the algorithm can optimize and
recommend the best routes, using iterative calculations to continuously refine the results.
3) Route optimization. In tourism route recommendation algorithms, route optimization involves time,
distance, cost, and preference adjustments to better meet tourists' needs. User feedback after the tour
helps refine the algorithm's accuracy. Additionally, if tourists' preferences change, the algorithm can
re-plan and optimize routes accordingly.

The general flow of the travel route recommendation algorithm is shown in Figure 3.
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4. Social Networks and Hotspots Technologies

4.1.  Hotspots Map

Interest hotspots help identify public opinion, popular trends, and differences between groups on
social media. They are useful for market research, public opinion monitoring, and business analysis,
helping businesses adjust strategies. In tourism route recommendation, interest hotspots can analyze
tourists' preferences for destinations by examining social media and review sites, identifying popular
spots, top-rated places, and trending activities. This data enables travel agencies to create tailored
route recommendations and personalized tourism products, enhancing the overall travel experience
by focusing on tourists' interests in cultural, outdoor, food, or shopping activities.

4.2.  Travel Route Recommendation Algorithm Based on Social Network

To build a travel route recommendation algorithm through social networks, first of all, people need to
build a dictionary to capture user comments from social networks. It then carries out word filtering,
part of speech filtering, stem extraction and other preprocessing operations, and then sorts the words
in all comments according to word frequency. Finally, it intercepts the sorted words as a dictionary.

D=(d,.d,,...d) (1)

In the formula, D represents the dictionary and d; (i =1,...,n) represents the i-th dimension
value of dictionary D.

Then, feature extraction of scenic spots is performed. Take the comment information of the scenic
spot as the document of the scenic spot. First, collect all the comment information under the scenic
spot into a document, and then process the scenic spot document. Then the feature vectors of scenic
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spots are obtained by word frequency - inverse document frequency, and then these feature vectors
are mapped on the constructed dictionary.

P =(P,P,,...P,) )

B, represents the characteristics of the scenic spot.
F,in the formula represents the ith characteristic value of the scenic spot feature. Its expression
is as follows:

] (3)

i

_ {le (d eD)

0(d, ¢ D)

v, represents the value of d, in the eigenvector.

After that, user feature information is extracted. Through the user’s historical scenic spot records,
the user’s historical scenic spot features are summed to obtain the user’s characteristics. It is
expressed as follows:

P=>"P 4)

In the formula, P, is the user feature, L is the attraction set,and [ is the attraction.

Secondly, extract user interest information. Use user interest to model. The similarity measurement
between users and scenic spots is the user’s interest preference for scenic spots. The calculation
formula is as follows:

L*F

|2

P(l|h,)=sim(B,P)= P

(5)

In the formula, %, represents the user’s historical scenic spot access record.
Finally, the route of tourist attractions is generated through user interest.

P, | h,)

P 1 ,h) =P |1)* (1) (6)

Inthe formula, /, represents the scenic spots visited attime f,and /., represents the scenic spots
visited at time 7-1.

This is the general step of the tourist route recommendation algorithm. Through this algorithm,
tourists’ interest information and feature information can be extracted from social networking sites,
and combined with the feature information of scenic spots, tourism route planning can be carried out,
and finally the route of tourist attractions can be generated. The algorithm can reduce the travel route
cost of tourists, recommend better travel routes for tourists, and improve the travel experience of
tourists.

5. Implementation and Test of Travel Route Recommendation Algorithm Based
on Social Network

5.1.  Test of Travel Route Recommendation Algorithm Based on Social Network

After putting forward the travel route recommendation algorithm based on social network, people
should not only rely on theory, but also test the performance of the algorithm in actual use. This
experiment would test the performance of traditional travel route recommendation algorithm and
travel route recommendation algorithm based on social network. The analysis time and analysis
accuracy are the two performance indicators.

First, this paper tested the analysis time of the algorithm, and observed the change of the analysis
time by adjusting the number of user information. The results are shown in Figure 4.
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Fig. 4. User information quantity and analysis time of the two algorithms

According to the data results in Figure 4, when the number of user information was 100, the analysis
time of traditional travel route recommendation algorithm and travel route recommendation
algorithm based on social network was 421ms and 411ms respectively. The difference in analysis time
between the two algorithms was relatively small. However, when the number of user information was
1600, the analysis time of these two algorithms was 8145ms and 6312ms respectively. It can be seen
that at this time, the analysis time of the travel route recommendation algorithm based on social
network was far shorter than the traditional algorithm.

Then, this paper studied the accuracy of the travel route analysis of the two algorithms. Through 10
experiments on the two algorithms, the accuracy of the analysis was collected and counted. The results
are shown in Figure 5.
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Fig. 5. Comparison of running times and accuracy of the two algorithms

After analyzing the experimental data in Figure 5, the average accuracy of the two algorithms can
be calculated separately after statistics and calculation. The average analysis accuracy of traditional
travel route recommendation algorithm and travel route recommendation algorithm based on social
network were 91.21% and 96.97% respectively. Obviously, the average analysis accuracy of the travel
route recommendation algorithm based on social networks was higher, which can show that the
algorithm has more powerful analysis ability.

5.2.  Experiment of Tourism Route Recommendation Algorithm

In the experiment part of this research, the actual use effect of the travel route recommendation
algorithm based on social network would be tested. In the experimental investigation, this paper first
selected a scenic spot as the experimental site, and first collected and counted the basic information
of tourists in the scenic spot. The statistical results are shown in Table 1.
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Table 1. Basic information of tourists

Age Gender

Age<25 25<Age<50 50<Age Male Female
33.44% 30.23% 36.33% 49.63% 50.37%
Use a travel Do not use 47.47% 50.45% 51.36% 53.22% 52.44%

recommendation
app Use 52.53% 49.55% 48.64% 46.78% 47.56%
Number<5 35.78% 31.45% 30.22% 31.64% 33.73%

The number of
5<Number<10 32.24% 35.36% 33.61% 32.89% 34.52%

travel

10<Number 31.98% 33.19% 36.17% 35.47% 31.75%

According to the tourist information in Table 1, it can be seen that the majority of tourists in this
scenic spot were over 50 years old, and the sex ratio of tourists was relatively average. In addition, it
can be seen that tourists aged over 50 also travel more frequently. In addition, people can know that
the proportion of tourists using travel recommendation applications is also relatively average.

In the experimental survey, this paper first distributed a questionnaire to tourists to investigate their
satisfaction before and after using the travel route recommendation algorithm based on social
networks. The total satisfaction score of each item was 100. The survey results are shown in Figure 6.
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According to the data in Figure 6, it can be analyzed that before using the travel route
recommendation algorithm based on social network, tourists’ satisfaction with travel time, travel
route and tourism attraction was 87.25 points, 86.84 points and 88.62 points respectively. After using
the travel route recommendation algorithm, tourists’ satisfaction with travel time, travel route and
tourist attraction was 95.76 points, 96.48 points and 92.89 points respectively. It can be seen that after
using the travel route recommendation algorithm, tourists’ satisfaction has improved. Among them,
tourists’ satisfaction with travel time and route was higher.

Then, people need to investigate the change of the number of tourists in the scenic spot before and
after the use of the travel route recommendation algorithm based on social networks. The survey
results are shown in Figure 7.
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After analyzing Figure 7, people know that before using the travel route recommendation algorithm
based on social networks, the number of tourists in the scenic spot in spring, summer, autumn and
winter was 38741, 66225, and 48727 for 46342. After using the travel route recommendation
algorithm, the number of tourists was 39458, 69552, 50142 and 47741 respectively. Obviously, people
can know that the tourist route recommendation algorithm can attract tourists, increase the
popularity of the scenic spot, and bring better benefits to the scenic spot.

6. Conclusions

Social network and interest hotspots map are two important factors in the travel route
recommendation algorithm. Combining these two factors can better meet the needs of users. Social
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network data can provide information about user interests and social relationships, and can be used
to build models of user interests and social relationships. Interest hotspots map data can provide
information about popularity and interest of scenic spots, and can be used to build interest models of
scenic spots. Through the interest hotspots map, people can better understand the interest similarity
and popularity among the scenic spots, so as to provide tourism route suggestions that are more in
line with the interests of users. Among them, the test of the travel route recommendation algorithm
based on social network played a very important role in this paper, and it showed excellent
performance in the test. In the research experiment of the travel route recommendation algorithm,
according to the experimental results, it showed that after using the travel route recommendation
algorithm, tourists’ satisfaction with travel time, travel route and tourism attraction has been
improved. In addition, the number of tourists in the scenic spot has also increased a lot, which has
improved the income of the scenic spot. Finally, the development prospect of tourism route
recommendation algorithm was very broad. With the continuous development of science and
technology and the popularity of the Internet, the travel route recommendation algorithm can be
better supported. On the one hand, with the development of big data and artificial intelligence
technology, the travel route recommendation algorithm can better process and analyze a large number
of travel data and provide more personalized and accurate travel suggestions. On the other hand, with
the development of mobile Internet and social networks, tourists can more easily query travel
information and share travel experience, which provides more effective data sources for the travel
route recommendation algorithm. Therefore, it can be said that the travel route recommendation
algorithm would play an increasingly important role in the future, and its application prospects are
very broad.

About the Authors

Xianglin Kuang is a professor of economics at Baise University, with a doctorate in economics and a
postdoctoral degree in economics. He obtained his master's and doctoral degrees from Capital
University of Economics and Trade in 2008 and 2011, respectively. His postdoctoral research was at
Dagong Global Credit Rating Co., Ltd. in November 2014. His research interests include econometrics,
financial risk, and data visualization.

Liu Yang, Graduated from the Guilin University of Technology in 2014. Studied in School of Tourism
and E-commerce, Baise University. Her research interests include Tourism Planning, Regional
Economy.

Quxi Kuang is currently a postgraduate student at UNSW Sydney, pursuing a degree in Information
Technology. She received her bachelor’s degree in computer science from Beijing Institute of
Technology, China, in 2020. Her primary research interests lie in computer vision and artificial
intelligence, and she also has an interest in blockchain-related topics.

References
[1] Han,F,Xie, R, & Lai, M. (2018). Traffic density, congestion externalities, and urbanization in China. Spatial

Economic Analysis, 13(4), 400-421.

[2] Chen, R, Lin, Y, Yan, H,, Liy, J,, Liu, Y., & Li, Y. (2024). Scaling law of real traffic jams under varying travel
demand. EP] Data Science, 13(1), 30.

[3] Gao, Y, Wang, D, Liao, Y., & Zou, Y. (2021). Relationship between urban tourism traffic and tourism land
use. Journal of Transport and Land Use, 14(1), 761-776.

[4] Tong, P, Yan, Y, Wang, D,, & Qu, X. (2021). Optimal route design of electric transit networks considering
travel reliability. Computer - Aided Civil and Infrastructure Engineering, 36(10), 1229-1248.



AN OPTIMAL PATH RECOMMENDATION ALGORITHM FOR TRAVELING 7673

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Wang, Z., Yu, Y, Feeley, C., Herrick, S., Hu, H., & Gong, ]J. (2022). A route optimization model based on
building semantics, human factors, and user constraints to enable personalized travel in complex public
facilities. Automation in Construction, 133, 103984.

Zhou, X,, Sun, B, Li, S., & Liu, S. (2020). Tour route planning algorithm based on precise interested tourist
sight data mining. IEEE Access, 8, 153134-153168.

Peng, F, Xiong, Y., & Zou, B. (2021). Identifying the optimal travel path based on shading effect at
pedestrian level in cool and hot climates. Urban Climate, 40, 100988.

Singh, M. P, & Singh, P. (2017). Multi-criteria GIS modeling for optimum route alignment planning in outer
region of Allahabad City, India. Arabian Journal of Geosciences, 10, 1-16.

Hang, L., Kang, S. H,, Jin, W,, & Kim, D. H. (2018). Design and implementation of an optimal travel route
recommender system on big data for tourists in Jeju. Processes, 6(8), 133.

Cui, M., & Levinson, D. (2021). Shortest paths, travel costs, and traffic. Environment and Planning B: Urban
Analytics and City Science, 48(4), 828-844.

Sulemana, A., Donkor, E. A, Forkuo, E. K., & Oduro-Kwarteng, S. (2019). Effect of optimal routing on travel
distance, travel time and fuel consumption of waste collection trucks. Management of Environmental
Quality: An International Journal, 30(4), 803-832.

Knoke, D., & Yang, S. (2019). Social network analysis. SAGE publications.

Leon, R. D., Rodriguez-Rodriguez, R., Gomez-Gasquet, P, & Mula, ]. (2017). Social network analysis: A tool
for evaluating and predicting future knowledge flows from an insurance organization. Technological
Forecasting and Social Change, 114, 103-118.

Olanrewaju, A. S. T,, & Ahmad, R. (2018). Examining the information dissemination process on social
media during the Malaysia 2014 floods using social network analysis (SNA). Journal of Information and
Communication Technology, 17(1), 141-166.

lIacobucci, D., McBride, R., Popovich, D., & Rouziou, M. (2017). In social network analysis, which centrality
index should I use? Theoretical differences and empirical similarities among top centralities. Journal of
Methods and Measurement in the Social Sciences, 8(2), 72-99.

Netek, R, Pour, T, & Slezakova, R. (2018). Implementation of heat maps in geographical information
system-exploratory study on traffic accident data. Open Geosciences, 10(1), 367-384.

Fitzgerald, R. ]., & Banaei-Kashani, E. (2021, December). City-Scale System-Optimal Route Planning with
Route Replanning. In 2021 IEEE International Conference on Big Data (Big Data) (pp. 322-327). IEEE.

Kujala, R., Weckstréom, C., Mladenovi¢, M. N., & Saramaiki, J. (2018). Travel times and transfers in public
transport: Comprehensive accessibility analysis based on Pareto-optimal journeys. Computers,
Environment and Urban Systems, 67, 41-54.

Laalaoui, Y. (2022). Combining combinatorial optimisation and planning to solve the non-recurrent traffic
jam problem. International Journal of Artificial Intelligence and Soft Computing, 7(4), 267-298.

Goerigk, M., & Schmidt, M. (2017). Line planning with user-optimal route choice. European Journal of
Operational Research, 259(2), 424-436.

Xu, X., & Zhang, L. (2024). Design of Travel Route Planning Model Based on Deep Learning. International
Journal of High Speed Electronics and Systems, 2540071.

Cao, S. (2022). An Optimal Round - Trip Route Planning Method for Tourism Based on Improved Genetic
Algorithm. Computational Intelligence and Neuroscience, 2022(1), 7665874.

Li, B, Zhang, K, Sun, Y,, & Zou, ]. (2024, August). Research on travel route planning optimization based on



7674

YANG ET AL.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

large language model. In 2024 6th International Conference on Data-driven Optimization of Complex
Systems (DOCS) (pp. 352-357). IEEE.

Liang, S., Jiao, T, Du, W,, & Qu, S. (2021). An improved ant colony optimization algorithm based on context
for tourism route planning. PLoS One, 16(9), e0257317.

He, S. (2023). A novel travel route planning method based on an ant colony optimization algorithm. Open
Geosciences, 15(1), 20220541.

Malik, S., & Kim, D. (2019). Optimal travel route recommendation mechanism based on neural networks
and particle swarm optimization for efficient tourism using tourist vehicular data. Sustainability, 11(12),
3357.

Tu, Y, Zhao, Y., Liu, L., & Nie, L. (2022). Travel route planning of core scenic spots based on best-worst
method and genetic algorithm: a case study. Management System Engineering, 1(1), 4.

Hu, W. C., Wu, H. T, Cho, H. H., & Tseng, F. H. (2020). Optimal route planning system for logistics vehicles
based on artificial intelligence. Journal of Internet Technology, 21(3), 757-764.

Liu, H,, Jin, C., & Zhou, A. (2020). Popular route planning with travel cost estimation from trajectories.
Frontiers of Computer Science, 14, 191-207.

Wang, Y., Wy, Y,, Li, Z,, Liao, K, Li, C., & Song, G. (2022). Route planning for active travel considering air
pollution exposure. Transportation Research Part D: Transport and Environment, 103, 103176.

Wang, R, Luo, Y, Zouy, Y, & Liu, S. (2023). Travel route planning method to avoid epidemic hot-spots in the
post-epidemic era. Transportation Research Interdisciplinary Perspectives, 19, 100802.

Zhu, C,, Ye, D., Zhu, T, & Zhou, W. (2022). Time-optimal and privacy preserving route planning for carpool
policy. World Wide Web, 25(3), 1151-1168.

Weng, D., Chen, R., Zhang, |., Bao, ]., Zheng, Y., & Wu, Y. (2020). Pareto-optimal transit route planning with
multi-objective monte-carlo tree search. IEEE Transactions on Intelligent Transportation Systems, 22(2),
1185-1195.

Li, K., Chen, L., & Shang, S. (2021, January). Towards alleviating traffic congestion: Optimal route planning
for massive-scale trips. In Proceedings of the Twenty-Ninth International Conference on International
Joint Conferences on Artificial Intelligence (pp. 3400-3406).

Francini, M., Artese, S., Gaudio, S., Palermo, A., & Viapiana, M. E. (2018). To support urban emergency
planning: A GIS instrument for the choice of optimal routes based on seismic hazards. International
journal of disaster risk reduction, 31, 121-134.

Bolodurina, I. P, Parfenov, D. 1., Zabrodina, L. S., Kuznetsova, L. Y., Zhigalov, A. Y., & Yanishevskaya, N. A.
(2020, November). Development of intelligent virtual assistant for planning the optimal travel route. In
Journal of Physics: Conference Series (Vol. 1661, No. 1, p. 012168). IOP Publishing.



