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 Self-drive tourism offers tourists the flexibility to explore destinations 
at their own pace, utilizing private transport. However, it is essential to 
underscore the significance of thorough planning for a successful and 
enjoyable experience.  The objective of this research is to explore the 
concept of travelling salesman problem and its application in 
optimizing travel routes for self-drive tourists visiting Kuala Lumpur.   
The study employed an Integer Linear Programming (ILP) model to 
propose efficient routes that connect all seven notable points of 
interest in Kuala Lumpur, including the Petronas Twin Towers, Batu 
Caves, Central Market, Merdeka Square, Bukit Bintang, KL Tower, 
and Titiwangsa Lake Garden.  Implementation of ILP for suggested 
routes results in a reduction of approximately 36.86% in transportation 
distance, ultimately leading to a decrease in transportation costs. This 
demonstrates the effectiveness and efficiency of the proposed 
approach, enabling tourists to maximize their experience while 
minimizing time and energy spent navigating congested or inefficient 
roads.  This research emphasizes the importance of self-drive tourism 
and the application of an ILP model in optimizing travel routes for 
tourists in Kuala Lumpur. By following the suggested routes, visitors 
can efficiently navigate the city's diverse neighborhoods and 
transportation options, while enjoying its notable attractions. The 
significant reduction in transportation distance achieved through this 
approach highlights its effectiveness in enhancing the travel 
experience in Kuala Lumpur. 
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1. Introduction 

The tourism industry plays a vital role in the development and progress of nations, serving 
as a platform for promoting a country's culture and identity. Additionally, tourism activities generate 
economic benefits, create employment opportunities, and improve the nation’s infrastructure. In 
Malaysia, this sector holds significant importance in driving economic growth. According to the 
Department of Statistics Malaysia (DOSM), Malaysia's tourism industry contributed 12.8% (RM197.9 
billion) to the gross domestic product (GDP) in 2021, a slight decrease from 14.1% in 2020. As 
reported by Tourism Malaysia, the nation has set ambitious targets for 2024, aiming to attract 27.3 
million international tourists focusing on popular destinations such as Kuala Lumpur, Malacca, 
Penang, and Langkawi. While it's predicted that international travel will rise in 2024, local industry 
experts are of the opinion that domestic tourism will remain strong. 

Kuala Lumpur, the dynamic capital city of Malaysia, embodies a fusion of diverse cultures, 
iconic landmarks, and captivating attractions. Kuala Lumpur entices visitors with its array of 
attractions, including modern architectural wonders, artistic displays, verdant parks, bustling food 
markets, historical landmarks, and a vibrant blend of ethnic cultures. Among these attractions, Kuala 
Lumpur City Centre (KLCC) stands out as a renowned commercial and entertainment hub in 
Malaysia. Also, Petronas Twin Towers, Aquaria KLCC, Jamek Mosque, Central Market, Petaling 
Street, Bintang Walk, and Batu Caves are prominent tourist destinations in Kuala Lumpur [1]. These 
iconic landmarks have captivated millions of tourists from around the globe.  

In domestic tourism, self-drive tourism has gained significant popularity, providing tourists 
with a flexible and personalised way to explore their destination of choice. By taking control of their 
transportation, tourists can tailor their journeys to their specific interests and preferences, allowing 
for a more personalized and immersive experience. The use of digital information and communication 
technology (ICT) has become a significant factor in influencing the decision-making of self-drive 
tourists. Wireless technologies, location-based systems, geographical information systems, 
intelligent transport systems, virtual tourism, and virtual communities help in planning and decision 
among travellers [2]. While resources for general vacation planning are available, there is a 
noticeable gap in research specifically focusing on route optimization. Thorough route planning is 
essential for enhancing the overall travel experience. By devising efficient routes, tourists are 
empowered to maximise their time, fully immerse themselves in the city's diverse attractions, and 
forge enduring memories of their journey.  

Routing problem known as Travelling Salesman Problem (TSP) is a topic of interest in 
combinatorial optimisation since 1930 [3]. TSP is a well-known problem that seeks to identify the 
most economical route among a set of locations, with the constraint of visiting each place only once 
and returning to the starting location [3], [4]. In order to enhance the tourist experience when visiting 
various destinations, it is necessary to develop a shortest route model. Existing studies conducted in 
Malaysia effectively optimized travel routes in popular destinations such as Langkawi and 
Terengganu [5], [6]. However, a limitation exists concerning self-drive tourists in Kuala Lumpur, 
encompassing aspects such as route selection and specific user preferences. This paper specifically 
examines the travelling salesman problem using integer programming in the context of self-drive 
tourism in Kuala Lumpur city.  The aim of the study is to maximise tourist visits to seven locations by 
minimising travel distances. The study provides useful insights, leading to a more comprehensive 
understanding of the practicalities and complexities of route optimisation for self-driving tourism in 
Kuala Lumpur. 

 
 

 
2. Literature Review 

The Travelling Salesman Problem (TSP) is a well-known algorithmic problem that involves 
finding the shortest route between a set of points and locations to be visited. It is extensively utilised 
in operations research to minimise cost. A prevalent use of the TSP is optimising the movement of 
people, equipment, and vehicles during tours to minimise the overall cost of travel. The definition of 
cost can differ depending on the specific problem at hand. It can be measured in terms of distance, 
time, price, or any other variable that is to be optimised [7]. 

Despite its deceptively simple appearance, TSP remains one of the most challenging 
problems in the field of Operational Research [7]. TSP offers several advantages and is frequently 
employed to determine the most efficient path across various nodes or locations. It focuses on 
identifying the fastest, easiest, and most effective route. Routing optimization is a critical aspect of 
various fields, including transportation [8-10], supply chain [11-14] and telecommunications [15]. In 
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recent years, researchers have increasingly turned to integer programming as a powerful tool to 
address the complex nature of routing problems. Within the tourism industry, the optimisation 
approach was applied by [7], [16-23] to solve routing problem.  

One of the studies utilized the integer programming model to assist in identifying a route that 
encompasses the most appealing tourist spots in Langkawi while minimising the traveller’s time and 
overall trip expenses. The researchers concluded that the suggested TSP model proved beneficial 
in guiding tourists in selecting an appropriate path when visiting attractive areas. It was observed 
that TSP aided tourists in devising travel plans that effectively reduced travel costs [5]. 

Another study conducted by [24] aimed to formulate the cycle-tourist route-planning problem 
with multiple objectives. The goal was to maximise the utility of cycle tourists visiting POIs, minimise 
total travel time, maximise the Bicycle Level of Service (BLOS), and reduce the number of 
intersections on the cycle route. The study also considered factors such as monetary and time 
budgets. To optimise the cycle-tourist route plan, a multi-objective mixed integer linear programming 
model was developed. The proposed model holds the potential to assist local governments and 
agencies in promoting cycle-tourism, as well as aiding cycle-tourists in planning routes that align with 
their personal preferences, within the framework of a sustainable transportation system. 

In the case of Kuala Lumpur, a similar methodology was applied in a study conducted by [1]. 
They developed a mathematical model with specific constraints to minimise the total tour distance 
while visiting five destinations in the city. The model successfully addressed the routing problem of 
the Go KL City Bus, considering 120 routes. In conclusion, solving the TSP and employing similar 
optimisation models assist in determining optimised routes that minimise travel distance, ensuring 
efficient coverage of desired POIs in Kuala Lumpur. Such methodologies contribute to efficient travel 
planning, cost reduction, and a satisfying tourist experience. 

 
 
 

3. Methodology 

3.1 The Source of Data 
The objective of this study is to determine an optimal sequence for seven Points of Interest 

(POIs) tailored for self-drive tourists, with the goal of reducing the total distance covered. These POIs 
are detailed in Table 1.  All POIs are located within Kuala Lumpur, Malaysia. 

 
Table 1. Kuala Lumpur Points of Interest 

 
POIs Description 

Petronas Twin Towers Standing as an iconic symbol of Kuala Lumpur, the Twin Towers are among 
the world’s tallest skyscrapers and offer breathtaking panoramic views from 
their observation deck. 

Batu Caves A sacred Hindu shrine located on the outskirts of the city. Batu Caves 
features a massive limestone hill with a series of caves housing ornate 
temples and vibrant religious festivities. 

Central Market It is housed in a beautiful heritage building. Central Market is a cultural hub 
where visitors can explore local arts and crafts and traditional Malaysian 
products and experience live performances. 

Merdeka Square Also known as Dataran Merdeka, this historic square marks the spot where 
Malaysia's independence was declared. It is surrounded by impressive 
colonial-era buildings and has hosted numerous national celebrations. 

Bukit Bintang Known as the city's entertainment and shopping district, Bukit Bintang is a 
bustling area lined with shopping malls, upscale boutiques, street food stalls, 
and vibrant nightlife venues. It is a popular destination for shopping 
enthusiasts and food lovers. 

Kuala Lumpur Tower Also known as KL Tower, it is an iconic telecommunications and observation 
tower located in the heart of Kuala Lumpur, Malaysia. It is one of the 
prominent landmarks in the city and a popular tourist attraction. 

Titiwangsa Lake Garden Titiwangsa Lake Garden in Kuala Lumpur is a beautiful park where visitors 
can enjoy various outdoor activities amidst lush greenery and serene lake 
views. 
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The distances between two destinations were calculated by considering their respective 
latitude and longitude coordinates and road network using online maps distance estimator. The 
resulting distances were then utilised to establish the relationships between POIs under investigation. 
The abbreviation of the POIs used in this study and their corresponding estimated distances are 
presented in Table 2 and Table 3, respectively. 

 
Table 2. Points of interest of the study 

 
POIs Abbreviation 

Petronas Twin Towers TT 

Batu Caves BC 

Central Market CM 

Merdeka Square MS 

Bukit Bintang BB 

Kuala Lumpur Tower KT 

Titiwangsa Lake Garden LG 
 

 

Table 3. Travel distance (km) for POIs in Kuala Lumpur 
 

POIs TT CM LG MS BB KT BC 

TT 0 3.5 6.7 3.8 1.9 2.3 13.1 

CM 3.5 0 7.3 0.7 2.4 2.7 15.4 

LG 6.7 7.3 0 6.3 6.2 6.8 10.3 

MS 3.8 0.70 6.3 0 3.4 2.8 13.2 

BB 1.9 2.4 6.2 3.4 0 1.9 16.6 

KT 2.3 2.7 6.8 2.8 1.9 0 15 

BC 13.1 15.4 10.3 13.2 16.6 15 0 

 

The distances between POIs in Kuala Lumpur vary, impacting self-drive tourism 
experiences. The longest distance is approximately 16.6 kilometres from Bukit Bintang to Batu 
Caves, while the shortest distance is around 0.7 kilometres from Merdeka Square to Central Market. 
Understanding these longest and shortest distances aids in optimising travel itineraries for self-drive 
tourists exploring Kuala Lumpur. 

3.2 Integer Programming Model 
This study utlised a 0-1 integer programming model to address the problem of TSP, as 

outlined in reference [25].  This mathematical approach as given in the series of equations below 
was applied to systematically determine the most efficient route for connecting the identified POIs in 
Kuala Lumpur, thereby minimizing travel distance while maximizing the tourism experience. 

 

Minimize  ij ij

i j

D d X  
(1) 

subject to: 
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 where: 
D  = total distance 
i = index for origin tourist destination 
j = index for next tourist destination 
Xi j = path from destination i to destination j 
dij = distance (km) from tourist destination i to tourist destination j 
ui  = the sequence number of tourist destination i on the tour 
uj = the sequence number of tourist destination j on the tour 

 
The mathematical model involves minimizing the total distance D traveled, represented by 

equation (1), subject to a series of linear constraints.  Variable Xij  denotes the decision to travel from 
POI i to POI j, which takes a value of 1 if the path is chosen and 0 otherwise. The distance between 

any two points i and j denoted by dij.  
Constraints (2) and (3) ensure that each POI is entered and exited exactly once, promoting the 

continuity of the tour. Constraint (4) is designed to prevent sub-tours, ensuring a single, cohesive 
tour through all POIs by enforcing an order of sequence between the points visited, represented by 
variables ui and uj , which denote the sequence number of tourist destination i and j on the tour.  This 
approach, which employed 0-1 integer programming, translates the TSP into a solvable optimization 
problem. 

 
 

 

4. Results and Discussion 
The TSP was solved using Excel solver to determine the optimal route and minimum 

distance. The results obtained from the analysis, as presented in Table 4, displayed the sequence 
of routes for the optimal solution. The route started from Batu Caves (BC), proceeded to Petronas 
Twin Tower (TT), Bukit Bintang (BB), KL Tower (KT), Central Market (CM), Merdeka Square (MS), 
finally Titiwangsa Lake Garden (LG). The minimum distance required to visit all the POIs was found 
to be 36.90km.  
 

 
Table 4. Optimal Tour Routes   

 

Sequence From  To  Distance (km) 

1 Batu Caves Petronas Twin Tower 13.10 

2 Petronas Twin Tower Bukit Bintang 1.90 

3 Bukit Bintang KL Tower 1.90 

4 KL Tower Central Market 2.70 

5 Central Market Merdeka Square 0.70 

6 Merdeka Square Titiwangsa Lake Gardens 6.30 

7 Titiwangsa Lake Gardens Batu Caves 10.30 

  Total Distance 36.90 

 

 
Among the identified routes in Table 4, the longest distance was from Batu Caves (BC) to 

Petronas Twin Tower (TT), spanning 13.10km, while the shortest distance was from Central Market 
(CM) to Merdeka Square (MS), covering a mere 0.70km. The findings of this analysis successfully 
achieved the objective of developing a mathematical model for tour routes that minimise travel 
distance. It is critical to note that starting the journey from any point in the sequence would yield a 
similar total distance. In this case, although there were seven different starting nodes resulting in 
different paths, the total distance remained as 36.90km since tourists would visit all destinations.  

Conversely, if a tourist were to follow a random path, as in Table 5, without employing the 
optimisation approach, the total distance increases to 50.50 km. This represents a 36.86% increase 
in the total distance compared to utilising the optimisation approach. Thus, this study provides 
compelling evidence that the use of integer programming is beneficial for tourists in minimising travel 
distances and eventually minimizing transportation cost. 



                

6 

 

Table 5. Random Tour Routes   
 

Sequence From  To  Distance (km) 

1 Petronas Twin Tower  Central Market 3.50 

2 Central Market  Titiwangsa Lake Gardens  7.30 

3 Titiwangsa Lake Gardens  Merdeka Square  6.30 

4 Merdeka Square  Bukit Bintang 3.40 

5 Bukit Bintang KL Tower 1.90 

6 KL Tower Batu Caves 15.00 

7 Batu Caves Petronas Twin Tower 13.10 

  Total Distance 50.50 

 
 
The satisfaction of tourists with the cities they visited is influenced by the routes they choose 

[26]. The implementation of optimisation approaches in this work has emerged as a pivotal factor in 
the successful reduction of routing distances. Studies conducted by [5], [6], [18], and [23] supports 
the finding that the implementation of optimisation techniques leads to a significant reduction in both 
the overall cost and distance. Similar outcomes have been observed in diverse fields, including 
transportation systems, and supply chain logistics.  
 
 
 
5. Conclusion 

In conclusion, the research findings demonstrate the effectiveness of employing integer 
linear programming as a valuable approach for optimising travel routes and minimising transportation 
costs in Kuala Lumpur. The analysis revealed an optimal route spanning 36.90km, ensuring efficient 
coverage of all the POIs in the city. This optimisation approach significantly outperformed the regular 
path option, which resulted in a 36.86% increase in total distance. 

The results highlight the importance of leveraging mathematical modelling techniques and 
optimisation methods to enhance the tourist experience. By employing integer linear programming, 
tourists can make the most of their time, explore diverse attractions, and create lasting memories 
during their visit to Kuala Lumpur. This approach ensures a seamless and enjoyable travel 
experience by minimising transportation costs and facilitating efficient exploration of the city. 

The findings of this research provide valuable insights for stakeholders in the tourism 
industry, including tour operators, travel agencies, and local government bodies. By incorporating 
the developed mathematical model into travel planning and itinerary recommendations, these 
stakeholders can enhance the overall satisfaction of tourists while promoting sustainable tourism 
practices. 

Future research directions could involve expanding the scope of the study to include 
additional cities or regions, integrating real-time data for dynamic route planning, and incorporating 
other factors such as traffic conditions and tourist preferences. By continuously refining and applying 
optimisation techniques, the tourism industry can continue to improve travel experiences and 
promote efficient exploration of diverse destinations. 
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