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Abstract 

Sri Lanka, known as the pearl of the Indian Ocean, is a vibrant country with delightful 
surroundings rich with lush greenery, natural gardens, fascinating waterfalls, wild 
animals and historical places. Thus it is a major toLirist attraction today turning tourism 
into a major foreign exchange earner. 

"The fastest way" or the "shortest path" is the most important aspect when a person is 

traveling from one place to another. It depends on distance, time and cost. Several 

methods can be used to find the shortest path from one place to another. GIS System and 

web based systems like Google maps are some of the examples. So far there is no system 

in Sri Lanka that allows user to find a shortest path based on "distances" providing the 

total traveling distance needed, all in one, using the method of "shortest path". 

Although the shortest path between two points is a direct line, when applying this into 
real world problems such as the above, obviously it is not possible to find just a direct 
line to represent shortest path between two places due to limitations in the existing road 
network. The shortest path may be a combination of shortest paths from the origin to the 
destination. 

In this study, the routing problem is formulated as a single objective mathematical 

programming problem which attempts to minimize distance. Here we apply two of the 

shortest path algorithms in graph theory. In the first phase getting the shortest path 

between the selected cities, is based on Dijkstra's algorithm. In phase II, "Breadth First 

Search" was used to obtain the shortest path between two chosen cities. Finally the 

solution is the combination of the results of phase I and phase II. 

According to the algorithm in phase I, after running the program, the user gets the system 
interface to choose the relevant cities. For example, assume that a tourist wants to visit 
eight places starting from Colombo and covering Hambantota, Galle, Bandarawela, 
Beruwela, Matara, Nuwara-Eliya, Ella, and Wellawaya using the minimum distance. 
Then we can select Colombo as the first location followed by all the other places in any 
arbitrary order. In the second phase, we get the shortest route between two selected 
locations as a continuous path using other cities between the source node and the terminal 
node. 

In this research we solved Traveling Tourist Problem (TTP) based on road distances and 

obtained the solution by applying shortest path algorithm in graph theory, considering 

forty two cities in Sri Lanka. 
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Chapter 1 

Introduction 

1.1 	Overview 

Sri Lanka, our motherland is a vibrant country in the world known as the pearl of the 

Indian Ocean because of delightful surroundings, climate and culture. Furthermore it is 

rich with lush greenery natural gardens, fascinating waterfalls, wild animals and 

historical places. Therefore it is obviously famous island for tourism industry. 

Most of the people from foreign countries show willingness to visit the island not only 

based on the natural environment but also some other purposes like business activities, 

sports, educational and cultural events and many other reasons. Therefore, a great number 

of tourists visits and spends their leisure time here to get a pleasant experience. 

Transportation and traveling are simultaneous topics in the tourism. l-Iowever the main 

purpose of tourists to be here is to get rare experiences by visiting as many places as 
possible in Sri Lanka. 1-lence giving a prior knowledge to the tourist of the places they 

hope to visit is very important in the tourism industry. With the modern development of 

the world, people can find relevant information through sources such as guidance, web, 

tourism books and maps. 

With the current situation, busy life and the upturn of people, they try to do most of the 

things in an efficient way. Furthermore, people like to do everything by minimizing the 

time and cost. Travelling has become a general thing in their day today activities in life. 

Therefore they give prior consent to fulfill transportation needs in an optimistic way. 

"The fastest way" or the "shortest path" is the most important aspect when a person is 
traveling from one place to another. It depends on distance, time and cost. It is possible to 

find the shortest path by considering these three factors separately as well as by 
considering all three factors together. Then the optimal path according to the first 

approach may imply the traveling path with minimum distance or the path with minimum 
time or the path with minimum traveling cost. In the second case the shortest travelling 

path is the path consisting of traveling time, cost and distance in an optimal way. It 
should be noted that there may be different routes that people like to travel such as paths 

with scenic backgrounds or mountainous areas with hiking trails. 

Several methods can be used to find the shortest path from one place to another. With the 
modern development of the world, more efficient systems like GIS (Geographic 

Information System) and web based systems like Google maps are being used. With the 
consideration of shortest path problem in Graph Theory, it is possible to find several 
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direct line, when applying this into real world problems such as the above, obviously it is 

not possible to find just a direct line to represent shortest path between two places due to 

limitations in the existing road network. The shortest path may be a combination of 

shortest paths from the origin to the destination. 

According to the basic things in graph theory, we can represent relevant places by using 

nodes and paths (or routes) by using edges. Then weight of edges depends on values of 

parameters like time, distance or cost. 

But above parameters are listed according to their priorities, it seems that distance and 

cost are more concerned than the time because the time factor depends on the road 

condition, vehicle speed, and the traffic jam as well as delay time. Though there could be 

other limitations, to find the fastest way it is better to consider the traveling distance first 

since it can be used as the base for the other cases. Thus if we have an idea about the 

shortest path with total traveling distance among selected places, then it helps all kinds of 

tourists, foreign as well as local, to manage their tour as they wish. 

When we consider travel in Sri Lanka, so far there is no system that actually allows user 
to find the shortest path with the total traveling distance except for the limited 

information given by the Google maps. Therefore the main objective of our study is to 

make a system to find the shortest path with total travelling distances to cover all the 

places which has been selected by the user. 

According to the geographical situation in Sri Lanka, the tourist's attractions are spread 

all over the country. The figure 1 . 1 shows the several tourist attractions and their 

pervasion in Sri Lanka. 

2 



Main.ir 

Ni$avdi 

- 	 • I,rnconialcc 
\ iIp,tu ",juonI Park _1 

AI%ur.t&II1apIIr. . 	
r 

K.ilpü ka 	 • M nncya 

Siiuriva • 

3 	 • Pulunnaruw.i 

	

I'LULlJ.I11 	 -- 	 £, 	
• K&Ikudjh 

	

3 JPL 	• Paikudh 

I ).unbulla 

	

Knu.kks Rartg 	 • RattkIoa 

	

Katun.akr 	 knth 	
- " I 

Ncombo'? 

- 	- - 	NLtS.-JrJ l_Itj 

	

4 	
• [j 

COLOMBO 	• 	
• I-IL' 

- 	
uIg.tI.I 	 i_I 

I4rton ham' 

Beniwtla. 	 IL-jk' 	Z 	[1 
jb '.aimnjj I ark Bcntoia. 

	

k_itnaptua 	 - 

Haduwa.g 	
9. 	 - 

RunIaia .aunn.iI Pirk
GaBe 

• 
I I.uitI.rum,i.i • 

I  - 	_ 	• * Maun 

z4• 
	 IND$ANOEAN 

Figure I .1: Sri Lanka Tourist Attractions 
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Administratively the Sri Lankan is divided into 9 provinces, 25 districts and large number 

of cities. When considering above map, it is obvious that at least one tourists' attraction 

has been located in each province or each city. But according to the willingness of 

tourists, would like to visit only wild parks, and some wants to see beaches or only they 
the historical places and some of them would like to visit different types of places. 

According to these criteria, sometimes they may have to travel around the whole country. 

Though the pervasion of the attractions, it is impossible consider all the places in to one 

category, therefore we have decided to limit our project scope in to some selected places 

having popular tourist attractions in Sri Lanka. In numerically it has limited to 42 

locations. 

The main objective of this project is to develop a system that use to discover the shortest 

path with minimum distance within the places selected by the traveler. The phases of our 

system can be divided in to two main parts named Phase I and Phase II. Both cases have 

used to find the shortest paths in two different aspects which are described as follows. 

Phase I 

Under this category, objective is making a system to find the shortest path to visit n 

number of cities according to the traveling distance. Out of all these places included in 

the database, we can find the shortest tour displaying total distance of the given places 

where the traveler is willing to visit using system interface. 

Phase II 

Phase II can be use to find the shortest paths between intermediate locations identified in 

phase I. For an example, let us assume that the following closed tour was the result of the 

phase I. 

Colombo 	o Galle 	o Bandarawela 

_ / 
Kandy 4 	 Nuwara Eliya 

In this closed path user wants the shortest/optimal route to travel from Galle to 

Bandarawela. So by using the second phase we are going to give the shortest path 

between intermediate locations displayed in the phase I. 
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1.2 	Literature Review 

The shortest path problem (SPP) is one of the dominant part of graph theory, has used in 

many researches. The graph theory based on shortest path problems and lot of them has 

been mentioned in literature. Among them they have pointed out several methods like 

Analytical Hierarchy Process (AHP) and Geographical Information System (GIS) to find 

the optimal route. Apart from that some researchers have shown some special algorithms 

to find the shortest path. Therefore several of them have considered under the literature 
review as follows. 

Rarnazani and coworkers have proposed a method to solve shortest path problems in a 

route choice process on "A Shortest Path Problem in an Urban Transportation network 
based on Driver Perceived Travel Time"171. 1-lere they considered travel time by using 
fuzzy numbers. The algorithm they used is the fuzzy shortest path problem (FSPA) for 
drivers in the presence of uncertainty relevant to route travel time. They have reported 

that this method can be used to support the fuzzification of traffic assignment algorithms. 

Therefore they have tested the applicability of the resulting FSPA for traffic assignment 
in conjunction with incremental traffic loading. Also it has been applied to large-scale 

real networks. They have compared user equilibrium (UE) and a stochastic loading 
network model to the observed volume for certain link and the proposed method offers 
better accuracy than the UE for the network. 

Kumari et al have done research for Public Transport Travel problems based on Shortest 
Path Routing Algorithms f 5l. According to their findings, they have used different 

networks to find the shortest path such as roads, utilities, water, electricity, 

telecommunication, etc. Aim of this study was little bit differ compared with other 
studies. They mainly used cross- sectional approaches to find the results. 

Maria and co-workers have preseiited a paper on "Evolutionary Algorithms for the Multi- 
objectives Shortest Path Problem 	They have given an overview of the multi-objectives 
SPP and review of essential and recent issues relevant to the methods. Further they have 
explored a multi-objectives evolutionary algorithm as applied to the MSPP and described 
its behavior. 

1.3 	Report Outline 

The thesis is organized as follows. Chapter 2 gives an introduction about graph theory. So 

under graph theory, we briefly describe the basic definitions, shortest path problem and 
their applications and algorithms that need to find the shortest path. 


