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Abstract- Finding the best possible paths in public 

transportation systems is a common problem in big cities, 

especially for the tourists visiting these cities. Even though 

printed maps and guides help reduce this burden up to some 

level, an interactive tool would be more preferable by the 

visitors. Therefore, in many cities around the world, online 

transit guides have been developed by local government 

bodies or private companies as proprietary software (e.g., 

Google Transit). Unfortunately, such systems are not available 

for public transportation in Turkish cities. In order to address 

this problem, we developed a web-based mass transit guide for 

Izmir. In order to implement such a system, we gathered the 

coordinates of the 5383 bus stops and the routes of the 307 

distinct bus lines and developed our own software to find and 

visually display the best possible routes between a start and a 

destination address in Izmir. 

 
Index Terms- public transport system, tourist guide, web–based 

information system, trip planner, shortest route. 

I.  INTRODUCTION 

urrently, one of the major problems of the big cities is the 

traffic problem. Especially during rush hours, the main 

arteries of the cities are blocked; entering or leaving the city 

becomes a real trouble for the commuters. The cities try to 

promote mass transportation as a solution to this problem. 

However, the mass transportation network, especially in 

Turkey, can be very complex and hard to understand for a 

newcomer to the city. Therefore, in order to increase the 

popularity of the transportation systems, understandable 

interactive guides are necessary. Using these online guides, 

tourists are able to find their current positions, and the best 

possible path to the destination position using the 

transportation system. 

Our main objective is to develop a web-based mass transit 

guide for helping the people living in Izmir, or the tourists to 

navigate easily within the city by using the available public 

transportation system. By designing a useable web-based 

system, we aim to indirectly promote the use of the public 

transportation system, reduce the chronic traffic in the 

downtown locations, and decrease the air pollution caused by 

the individual cars in the traffic.  Our guide is also designed 

for the tourists on the purpose of their comfortable 

transportation. With our system, the tourists get a convenient 

and powerful access to all information on the public 

transportation network of Izmir, by which they can plan their 

trips within the city without hassle. 
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We have implemented the system and made it available to 

the public in June 2009, and received about 22,000 total visits 
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since that time. Our web-based guide can be accessed using 

[1].  

The structure of this paper is as follows. Section 2 describes 

the system, algorithm, graph topology and implementation of 

the Mass Transit Guide, while in Section 3 our results and 

findings are presented and Section 4 provides the concluding 

remarks. 

II.  SYSTEM DESIGN 

In this section, we describe the implementation details of 

our online guide system. The system consists of a web server 

and an application server. As seen in Fig. 1 the user interacts 

with the system by connecting to our web server. The web 

server hosts the frontend for our guide as javascript code and 

forwards the requests of the user to our application server 

through servlet connections. The application server hosts the 

entire transportation graph of Izmir, which consists of 5383 

bus stops and 307 bus lines running through these bus stops. 

Our application server is written in C++ to improve the 

runtime performance and reduce the memory footprint of our 

system. The web server and the application server 

communicate using TCP sockets. The transportation graph is 

stored in the local disc of the application server. The maps 

data that we use in our user interface is served from the 

Google Maps [2] server as part of the Google Maps API [3]. 

 

 
Fig. 1.  The General System 

 

Fig. 2 shows a typical scenario, where the user visits our 

web server using any web browser. Our system requires only 

the start and the destination address from the user to operate. 

The user has two options to provide this information, by 

clicking on the appropriate location on the map, or by writing 

the address of the required location. After entering the 

required information, the user submits the information to our 

web server, which redirects the request to the application 

server. On receiving the start and the destination addresses, the 
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application server identifies the nearest bus stops and finds the 

shortest path [4] between these bus stops, including the 

transfer points whenever necessary. The application server 

then returns the results to the web server, which forwards the 

request back to the browser of the user. By the help of the 

javascript in the user interface, the bus stops, transfer points 

and bus lines are marked on an interactive map using the 

Google Maps API.  We present the details of the web server 

and the application server in Sections III-A and III-B, 

respectively. 

 

 
Fig. 2.  System  Overview 

 

A.  Web Server 

The main task of the web server is to provide the GUI as 

seen in Fig. 3 and perform the necessary communication with 

the backend application server. The web server consists of two 

modules. The first one is the client module which provides a 

user interface to the user and gets the input from the user.  

 

 
Fig. 3.  User Interface 

 

The second one is the servlet module which is responsible 

for the communication between the client and the application 

server. The servlet module gets the data that the user entered 

and forwards it to the application server via TCP sockets. 

Upon receiving the response from the application server, the 

servlet module parses and forwards the result to the client 

module. 

B.  Application Server 

The main task of the application server is to store the 

transport graph of the city of Izmir, and calculate the shortest 

paths on this graph. The application server consists of a 

communication module, graph module and files module as 

seen in Fig. 2. The communication module is a multithreaded 

C++ application which can handle simultaneous requests at a 

time. Upon receiving a request, the communication module 

converts the request into physical bus stop coordinates and 

forwards to the graph module. The graph module calculates 

the shortest path between the given coordinates and returns the 

path to the communication module, which later forwards it to 

the web server module.  

The files module stores the coordinates of the bus stops and 

the bus routes in the local file system of the application server. 

The files module is composed of two sub-files. The nodes file 

stores the coordinates of the bus stops, and the edges file 

stores the list of bus lines that pass between consecutive bus 

stops. The application server reads the nodes and the edges 

files once during its initiation and constructs a graph using the 

graph module, and stores this graph in the memory for the best 

query response performance.  

The graph module receives the node coordinates and the 

edges from the application module, builds the graph in the 

memory, and calculates the paths between any given two 

coordinates. Since the memory required to store the public 

transportation graph of Izmir is small enough, we choose to 

keep the graph in the main memory during runtime in order to 

speed up the response time of our application server. 

III.  RESULTS 

The system has been used 21930 times during the period of 

10 months since June 2009. We had 45 volunteer to use our 

system and submit bug reports. The number of different 

confirmed bugs which the users reported is 77. The 

application server failed 43 times while processing these 

queries, which means that the failure rate of the system is 1 

failure per 510 queries. 

IV.  CONCLUSION 

In this work, we explain the details of our web-based mass 

transit guide for the city of Izmir. We developed such a system 

and share it with the general public with the hope that our 

system will make it easier to understand the complex structure 

of the mass transit network in Izmir. We developed an easy to 

use interface both in Turkish and English, so that the 

newcomers and tourists visiting our city, as well as the long 

time residents, can plan their trips within the city using the 

public transportation system. Our system is still under 

development, therefore we continuously add new features and 

perform unit tests and user tests. 
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