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%]1 . ABSTRACT

7/ The city of Padang possesses significant tourism potential, driven by its wealth
*Corresponding Author of natural attractions, Minangkabau culture, and distinctive gastronomy all of
Article History: which serve as major draws for visitors. However, existing tourism information
Submitted: 04-08-2026 remains fragmented across various platforms, lacks systematic integration, and
Accepted: 20-08-2026 fails to provide destination recommendations tailored to user preferences. This
Published: 01-11-2026 situation hinders the implementation of "smart tourism," which requires
Keywords: intelligent, adaptive, and data-driven information systems. This study aims to

Smart Tourism; Best-First Search; develop a tourism recommendation model that integrates Padang's tourist
Recommender System; Tourism;  destinations, culture, and gastronomy using the Best-First Search algorithm to

Minangkabau Culture; generate recommendations that are more relevant, efficient, and aligned with
Gastronomy. traveler needs. The research employs an applied methodology comprising
Brilliance: Research of several stages: identifying and classifying data on tourist destinations, culture,
Atrtificial Intelligence is licensed and gastronomy; designing a recommendation model based on the Best-First
under a Creative Commons Search algorithm; implementing the system; and testing and evaluating the
Attribution-NonCommercial 4.0 model's performance using a dataset of Padang's tourist attractions. The results
International (CC BY-NC 4.0). demonstrate that the developed model successfully integrates tourism

information in a structured manner and generates destination recommendations
that match user preferences based on selected criteria. Furthermore, the Best-
First Search algorithm accelerates the process of finding optimal
recommendation routes, thereby offering the potential to support the
development of smart tourism services that are more effective, interactive, and
focused on the visitor experience in Padang.

INTRODUCTION

Advancements in information technology have driven the tourism sector's transformation toward the concept of
"smart tourisma destination management approach that leverages digital technology to enhance service quality,
management efficiency, and the overall tourist experience. This concept integrates diverse data sources and digital
services, enabling tourists to access information quickly, accurately, and in alignment with their specific needs.
Furthermore, implementing smart tourism serves as a crucial strategy for boosting the competitiveness of tourist
destinations in the digital era (Hendi Prasetyo & Muhammad Bachtiar Rifai, 2022). The city of Padang possesses
immense tourism potential, driven by its rich natural attractions, Minangkabau culture, and distinctive gastronomy, all
of which appeal to visitors. However, information regarding tourist destinations, culture, and culinary offerings remains
fragmented across various platforms, making it difficult for tourists to access integrated information. This situation
highlights the need for a tourism information system capable of providing destination recommendations that are fast,
accurate, and tailored to user preferences (Rizki et al., 2024).

Developing tourism recommendation systems has become a key research focus, as these systems assist tourists in
selecting destinations based on their travel characteristics and needs. Recommendation systems that integrate
information on tourist attractions, culture, and culinary experiences are considered capable of enhancing service quality
and supporting smart tourism development. Moreover, utilizing information search and filtering methods can yield more
relevant recommendations, thereby increasing user satisfaction (Dwijayanti et al., 2025).

In line with these trends, bibliometric studies on smart tourism indicate a steady rise in research within this field
over recent years. Research focus has shifted beyond the mere digitalization of destinations to encompass the
development of intelligent systems—utilizing artificial intelligence, recommendation engines, data analytics, and
decision-support tools—that foster sustainable tourism. Consequently, developing a tourism recommendation model
based on the Best-First Search algorithm represents a relevant approach to supporting the implementation of smart
tourism in Padang (Prasetyo & Irawati, 2025).
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LITERATURE REVIEW

West Sumatra is an Indonesian province widely recognized for its rich Minangkabau culture and culinary
heritage, both of which have garnered national and international acclaim (Novesar et al., 2026). The evolution of the
tourism sector in the digital era necessitates innovation in the provision of destination information—information that is
not only rapid and accurate but also capable of delivering a more personalized experience for tourists. Consequently, the
utilization of digital technology has become a crucial factor in enhancing the competitiveness of tourist destinations
while simultaneously supporting sustainable tourism management. One rapidly advancing technology is Artificial
Intelligence (AI). Al is a branch of computer science focused on developing systems capable of emulating human
cognitive abilities—such as thinking, learning, analyzing, and decision-making. With the advancement of information
technology, computers have evolved beyond mere data processing tools; they are now capable of pattern recognition,
learning from data, problem-solving, and providing intelligent recommendations. These capabilities have led to the
widespread application of Al in areas ranging from decision support systems, recommendation engines, and data
analysis to optimization processes across various sectors of life (Afero, 2021b).

In the implementation of Al, the search process is a vital component for identifying the optimal solution from a
range of available alternatives. The performance of a search algorithm is typically evaluated based on four key criteria:
completeness (the ability to find a solution if one exists), time complexity (the efficiency regarding time required),
space complexity (memory usage during the search process), and optimality (the ability to produce the best possible
solution). These four criteria serve as the foundation for selecting an algorithm that aligns with the specific
characteristics of the problem at hand (Perdana, 2021). The evolution of the smart tourism concept serves as a prime
example of the application of AI and digital technologies within the tourism sector. Smart tourism integrates
information and communication technology (ICT), data analytics, and digital services to enhance the quality of the
tourist experience and improve the efficiency of destination management. Features such as historical and cultural
information, digital galleries, interactive maps, event schedules, and app-based destination recommendations have
proven effective in boosting tourist interest while simultaneously strengthening local cultural preservation efforts.
Beyond enhancing the user experience, the implementation of ICT, GIS, and big data contributes to improving the
image and competitiveness of tourism destinations (Debora Shinta Dewi et al., 2025; Taufik & Kencana, 2025).

Of complexity. Selecting an algorithm to solve the TSP requires considering data characteristics and system
requirements, as each algorithm possesses distinct advantages and limitations (Perdana, 2022; (Perdana, 2021)). In
addition to route optimization, smart tourism development utilizes recommendation systems to assist tourists in
selecting destinations that align with their preferences. Research indicates that combining Collaborative Filtering,
Content-Based Filtering, and Neural Network methods can improve recommendation accuracy, thereby ensuring the
information provided is more relevant to user needs. The integration of these methods demonstrates that Al plays a role
not only in route optimization but also in personalizing digital tourism services (Fahrizal et al., 2024).

In general, search methods in Al are categorized into blind search and heuristic search. Blind search operates
without utilizing additional information regarding the solution's location, systematically exploring all possibilities.
While it guarantees finding a solution if one exists, this approach requires significant computational time and memory
as the search space becomes increasingly complex (Sari, 2022). A prime example of a blind search algorithm is
Breadth-First Search (BFS), which explores nodes sequentially based on depth levels until a solution is found. Although
complete, BFS tends to be inefficient for large-scale problems (Suswiantara et al., 2024). Alternatively, the Best-First
Search algorithm was developed to utilize a heuristic function for selecting the node deemed most promising for
reaching the goal. This approach combines the strengths of Breadth-First Search and Depth-First Search, resulting in a
more selective, effective, and efficient search process. By evaluating the heuristic value of each node, the algorithm
reduces the number of nodes explored, accelerates search times, and lowers memory requirements compared to
uninformed search methods (Amin Fauzi et al., 2024; Afero, 2021a; Syahputra et al., 2026).

One variant of Best-First Search is Greedy Best-First Search (GBFS), which consistently selects the node with
the lowest heuristic value. This strategy yields a very rapid search process, although it does not always guarantee a
globally optimal solution (Yudhistira Candra, 2024). Recent research also indicates that integrating Best-First Search
with machine learning can enhance the quality of heuristic functions, making the search process more adaptive and
effective. This approach has been applied across various fields, including robotics, navigation, gaming, decision support
systems, and Al-based tourism recommendation systems. Compared to blind search methods, heuristic search based on
Best-First Search has been shown to reduce search complexity and improve computational efficiency without
compromising the quality of the resulting solutions (Hao et al., 2024; Muchtar et al., 2026).

METHOD
This study employs the Best-First Search (BestFS) algorithm to determine the most efficient tourism route based
on heuristic values derived from the distances between locations. Destination data—comprising location names,
coordinates, and tourism categories—is processed into a weighted graph, where each destination is represented as a
node and the distance between destinations as an edge. Graph weights are calculated using latitude and longitude
coordinates and subsequently utilized in the route-finding process. The algorithm prioritizes the node with the lowest
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heuristic value until all destinations have been visited. To generate an optimal visitation sequence, the study adapts the
Traveling Salesman Problem (TSP) concept, ensuring that each destination is visited exactly once while achieving a
more efficient total travel distance. The procedural steps of the study are outlined below.

RESEARCH METHODOLOGY
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Figure 1. Research Methodology

Problem Identification
This stage aims to identify the challenges tourists face when determining the sequence of destination visits. The
primary issue is that route selection is currently performed manually, resulting in inefficient travel.

Tourist Destination Data Collection

Collected data includes destination names, tourism categories, latitude and longitude coordinates, and other
supporting information. Data is obtained through observation, Google Maps, and official sources from the Tourism
Office.

Weighted Graph Construction
Each destination is represented as a node, while the connections between destinations are represented as edges
weighted by the distance between locations. The weighted graph serves as the foundation for the route-finding process.

Distance Matrix Calculation

Distances between destinations are calculated based on geographic coordinates and organized into a distance
matrix. This matrix provides the weights for each graph edge.
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Best-First Search Algorithm Implementation
The algorithm begins at the starting node, calculates the heuristic value for each node, and selects the node with
the lowest heuristic value using a priority queue. This process repeats until all destinations have been visited.

Best Route Determination
Based on the search process, the system generates a sequence of destination visits and the total travel distance.
The algorithm selects a more efficient path by reducing the number of nodes explored.

Recommendation Evaluation

The evaluation stage analyzes the generated routes based on total distance, computation time, and the number of
nodes explored. Results indicate that the Best-First Search algorithm provides faster and more efficient route
recommendations compared to non-heuristic search methods.

The Best-First Search algorithm uses the following function:
1. Best-First Search Evaluation Function Formula. The Best-First Search algorithm uses the following function:

f(n)=h(n) (1)

Description: f(n) = evaluation value at node n h(n) = heuristic value, representing the estimated cost or distance
from node n to the goal node.
2. A* Formula (An evolution of Best-First Search). In some studies, Best-First Search was developed into the A*
algorithm using the function:f(n)=g(n)+h(n) 2)
Description:
g(n) = actual cost from the start node to node n
h(n) = estimated cost from node n to the goal
f(n) = total cost used as the basis for node selection

RESULT

This research resulted in a tourist route recommendation system based on the Best-First Search algorithm, aimed
at helping tourists determine a sequence of destination visits that minimizes travel distance. The research process
involved seven stages: problem identification, collection of tourist destination data, construction of a weighted graph,
calculation of the distance matrix, implementation of the Best-First Search algorithm, determination of the optimal
route, and evaluation of the recommendations. The study produced a tourism recommendation application designed to
assist tourists in planning trips to various destinations in Padang City more effectively and efficiently. The developed
application provides information on tourist attractions, destination locations, and estimated travel distances between
destinations, enabling users to determine more optimal travel routes. By utilizing a route-finding algorithm, the
application not only provides information on tourist locations but also helps tourists select more efficient paths based on
distance calculations to each destination. Consequently, tourists can save travel time, reduce transportation costs, and
enjoy a more comfortable and well-planned travel experience. This research covers six categories of locations:

1) Souvenir centers

2) Culinary spots and menus

3) Shopping areas

4) Recreational and entertainment venues
5) Natural tourist attractions

6) Religious sites

The data used in this research is presented below.
Table 1. Cities in West Sumatra

City
Padang City
Bukittingi
Padang Panjang
Pariaman
Payakumbuh
Sawah Lunto
Solok
Batusangkar
Agam
Painan
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Table 1 lists the cities in West Sumatra Province used as research data. These ten cities serve as locations for
calculating distances and determining tourist routes using the Best-First Search algorithm to identify more efficient
travel paths.

Table 2. Souvenir Shop Locations

No Souvenir Center
1 Christem Hakim
2 Mahkota Sirly Balado Chips
3 Bukittinggi Upper Market
4 Padang Main Market
5 Solok Main Market
6 Batiah/Kalamai Souvenir Center
7 Ummi Aufa Hakim
8 Silungkang Art Center
9 Payakumbuh Main Market
10 Batusangkar Main Market

Table 2 lists the souvenir centers serving as subjects of study for the tourism recommendation system in West
Sumatra. There are ten souvenir locations distributed across several cities, such as Padang, Bukittinggi, Solok,
Payakumbuh, and Batusangkar. Data on these locations serve as both shopping destinations and reference points for
calculating distances and determining travel routes using the Best-First Search algorithm, thereby enabling tourists to
obtain more efficient itineraries.

Table 3. Malls in Padang City
No Mall

1 Basko Grand Mall

2 Damar Plaza

3 Living Plaza Padang
4 Andalas Plaza

5

Transmart Padang

Table 3 lists the shopping malls located in Padang City that serve as one of the destination categories in this
study. These five malls—Basko Grand Mall, Damar Plaza, Living Plaza Padang, Plaza Andalas, and Transmart
Padang—are used as destination points for calculating distances and determining routes via the Best-First Search
algorithm, thereby providing more effective and efficient travel recommendations for tourists and the general public.
The routes generated using the Best-First Search algorithm are presented below.

BEST FIRST SEARCH ALGORITHM FOR TOURIST ROUTE RECOMMENDATION
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Figure 2. Best-First Search Algorithm Process
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Figure 2 presents nine natural tourist sites that represent the natural landscapes of West Sumatra Province. These
locations were selected based on the diversity of their natural characteristics, ranging from lakes, beaches, valleys, and
canyons to waterfalls and hilly areas. This data serves as the research subject to illustrate the distribution of natural
tourist destinations suitable for further analysis—specifically regarding the determination of central points and route
finding—using the Best-First Search algorithm.

Table 4. Natural Landscapes
Scenic Natural Landscape

Lake Singkarak

Lake Maninjau

Twin Lakes

Air Manis Beach

Harau Valley

Kelok 9

Kapalo Banda

Lubuak Paraku

Sianok Canyon

Angso Duo Island

—_
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Table 4 lists the recreation and entertainment venues serving as the subjects of the tourism recommendation
system in West Sumatra. Eight destinations—comprising natural tourist areas, city parks, a zoo, beaches, and
amusement attractions—were used as the dataset for tourist destinations. These locations serve as points for distance
calculations and route determination using the Best-First Search algorithm, enabling the system to provide more optimal
and efficient travel route recommendations for tourists.

Table 5. Recreation and Entertainment Venues
No Recreation and Entertainment
Batang Tabik
Kandi Zoo
Imam Bonjol Field
Mifan Water Park
Air Manis Beach
Satwa Cultural Park (Kintan)
Siti Nurbaya Park
Waterboom

0NN PBA W

Table 5 lists the recreation and entertainment venues used as one of the destination categories in this study. These
eight tourist locations were selected for their diverse attractions, ranging from nature sites, beaches, and city parks to
zoos and amusement rides. Data on these locations served as a reference for calculating distances and determining
routes using the Best-First Search algorithm, enabling the system to generate more optimal travel recommendations.

Table 6. Nature-based Tourist Attractions

No Nature-based Tourist Attractions
1 Lake Singkarak
2 Lake Maninjau
3 Twin Lakes
4 Air Manis Beach
5 Harau Valley
6 Kelok 9
7 Kapalo Banda
8 Lubuak Paraku
9 Sianok Canyon
10 Angso Duo Island

Table 6 lists the natural tourism destinations in West Sumatra Province selected as research subjects. Ten natural
tourism sites—such as Lake Singkarak, Lake Maninjau, Harau Valley, Kelok 9, Sianok Canyon, and Air Manis Beach—
were chosen due to their high tourism potential and popularity among tourists. Data on these destinations serve as target
points for distance calculations and route determination using the Best-First Search algorithm, enabling the system to
recommend travel itineraries that are more effective, efficient, and optimal.
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Table 7. Cultural and Religious Tourism Attractions in Padang City

No. Place Location Attraction / Tourism Value
1  Masjid Raya Sumatera Padang An iconic mosque featuring unique architecture inspired by
Barat the traditional Rumah Gadang.
2 Masjid Ganting Padang A historic mosque in Padang and one of the city's national
cultural heritage sites.
3 Masjid Al-Hakim Padang Beach A beautiful mosque located by the beach, offering scenic
views of the sea.
4 Masjid Muhammadan Kampung A historic mosque preserving the heritage of the Indian
Keling, Padang ~ Muslim community in Padang.
5 Masjid Nurul Iman Padang One of the largest mosques and a center for religious
activities in the community.
6 St Francis Xavier Padang The main Catholic church in Padang, featuring classical
Cathedral Church architectural elements.
7  West Indonesia Protestant Padang A historic church that preserves traces of the Dutch colonial
Church (GPIB) Immanuel period.
8  HKBP Padang Padang The main place of worship for the Huria Kristen Batak
Protestan (HKBP) congregation.
9  Santa Theresia Church Padang A church that actively organizes religious and social
activities.
10 Bethany Indonesia Church Padang A modern church serving as a center for Christian worship
Padang and community services.

Table 7 lists the religious tourism sites in Padang City that serve as one of the destination categories in this study.
The selected destinations include mosques and churches notable for their historical and architectural significance, as
well as their role as centers for religious activities. Data regarding these sites serve as destination points for distance
calculations and route determination using the Best-First Search algorithm, enabling the system to recommend more
effective and efficient itineraries for tourists engaging in religious tourism in Padang City. The application results can be
viewed at http://wisatakotapadang.my.id/. Presented below are the results of the tourism recommendation application
for Padang City:

Application Home Page

Jelajahi keindahan Kota
Padang

Temukan tempat wisata, kuliner;dan budaya terbaik — disesuaikan dengan

prefarensimu;

Bolanja & Oleh-oleh Kufiner Mall Rokreasi & Hiburan Wisata Alam Wisata Religi

Wisata Sejarah & Budaya

Figure 3. Initial Application

Figure 3 shows the application's main page, which provides a category-based search feature, quick access to
specific menus, and a user registration feature.
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Figure 4. Souvenir Centers

Figure 4 The image displays the interface of a tourism and souvenir recommendation system. Users can select
various tourism and souvenir categories via the filter menu on the left. The main section showcases a range of locations
and shops, including images, names, categories, and brief information.

Culinary Spots and Menus

s

Figure 5. Culinary Spots and Menus

Figure 5 The image displays the interface of a culinary and tourism recommendation system for the city of
Padang. Users can select categories via the filter menu on the left, while the main section showcases various culinary
destinations and local specialties, complete with images, names, and brief descriptions. Shopping Areas.
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Figure 6. Malls

The image displays the interface of a culinary and tourism recommendation system for the city of Padang. Users
can select categories via the filter menu on the left, while the main section showcases various culinary destinations and
local specialties, complete with images, names, and brief descriptions.

Recreational and Entertainment Venues

Rexreas & Hiburan
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_—
m
:
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ot By s St [PUSIISE TRy S

Figure 7. Recreation and Entertainment Venues
Figure 7 The image displays the interface of a culinary and tourism recommendation system for the city of

Padang. Users can select categories via the filter menu on the left, while the main section showcases various culinary
destinations and local specialties, complete with images, names, and brief descriptions.
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Nature Tourism Sites

Wisata Alam

Agrowisata Alshan Panjang Air Terjun Lembah Anai Air Terjun Lubuk Hitam

Budget

Air Terjun Sarsssh Batimpo Bukit Nobita Bukit Tui

Figure 8. Nature Tourism

The image displays the interface of a culinary and tourism recommendation system for the city of Padang. Users
can select categories via the filter menu on the left, while the main section showcases various culinary destinations and
local specialties, complete with images, names, and brief descriptions.

Jelajahi keindahan Kota
Padang

Temukan tempat wisata, kuliner; dan budaya terbalk— disesuaskan dengan

prefaensimu

Figure 9. Location Search

Figure 9 shows the main interface of the Padang City tourism recommendation application, which helps tourists
quickly access comprehensive and interactive information about destinations. The application offers various tourism
categories—such as nature, religious sites, culinary spots, souvenir centers, and entertainment venues—and includes a
map feature for viewing locations and directions. The system employs the Best-First Search algorithm to recommend
the most efficient route based on distance and features an Al assistant to provide destination suggestions and travel
information. All destinations are represented as a weighted graph, where locations serve as nodes and distances as
weights. Route finding is conducted by iteratively selecting the path with the shortest distance until the destination is
reached, resulting in a faster and more efficient route.

DISCUSSION
Based on the research conducted, it can be concluded that a tourism recommendation system utilizing the Best
First Search algorithm has been successfully developed to assist tourists in obtaining information and recommendations
for tourist destinations in Padang City. The Best First Search algorithm performs searches by leveraging heuristic
values, thereby determining more efficient routes to target locations. The system not only provides information on
various categories of tourist destinations—such as religious sites, nature spots, recreational areas, culinary hubs,
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souvenir centers, and shopping malls—but also enables users to select destinations that align with their travel needs and
preferences. Implementation results demonstrate that the system functions effectively as a tourism recommendation
tool, helping tourists access destination information more quickly, effectively, and in a structured manner; thus, the
research objective of developing a Best First Search-based tourism recommendation system has been achieved.
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