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Abstract: In this paper we proposed android application for public vehicle 
tracking system works using GPS and GSM technology, which would be 
the cheapest source of vehicle tracking. It is an android application which 
is used for tracking the real time position of public transport vehicle by 
using Global Positioning System (GPS) and Global system for mobile 
communication (GSM). This design will continuously monitor a moving 
Vehicle and report the status of the Vehicle on demand by the user 
(passenger). For doing so a GPS device with GSM modem acts as a 
transmitter and a mobile device as a receiver are used. A GPS device is 
used to send the position (Latitude and Longitude) of the vehicle from a 
remote place. The GPS modem will continuously give the data i.e. the 
latitude and longitude indicating the position of the vehicle. The same data 
is sent to the mobile at the other end from where the position of the vehicle 
is demanded i.e on user’s mobile device. When the request by user is sent 
to the server, the server sends a return reply to that mobile indicating the 
position of the vehicle in terms of latitude and longitude in real time. And 
this real time position of the vehicle is shown to the user on Google map. 
We are trying to solve the problems of users who daily use public 
tra9527366149nsport. Passenger has to wait for long time for their buses 
as they don’t know the exact location of bus. By this application we will 
provide them the exact location of their bus, by which they can know how 
much time they have to wait more. Due to this in case of emergency they 
can opt other way of transport apart from bus if it takes long time for the 
bus to reach them.  

 

1. INTRODUCTION  

PS is composed of a network of 24 
satellites of the United States. The 
satellites periodically emit radio signal 

of short pulses to GPS receivers. A GPS 
receiver receives the signal from at least three 
satellites to calculate its position (latitude and 
longitude). It can also calculate an average 
speed and direction of traveling. GPS is a key 
technology for giving device its position and 
this application uses the same technology to 

track the real time position of the public 
transport vehicle. The application uses Google 
maps to indicate the location of the vehicle on 
the map. By knowing the exact location of the 
desired vehicle on their android phone a 
passenger can manage his/her time 
according to his/her schedule. This 
application will work on android operating 
system versions greater than android 2.3 
ginger bread. The existing system of vehicle 
tracking is used only in private transports 
such as school buses, goods transportation 
and in private cars. We are implementing this 
technology in public transportation with 
advanced feature of real time positioning of 
vehicle on Google map. The proposed 
application will allow multiple users to locate 
the position of vehicle whereas in existing 
system either alerts are sent via SMS or 
position of the vehicle is kept private to the 
particular organization. 
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2. RELATED TECHNOLOGY 
2.1 GPS Technology: 
        In 1973, the Department of Defense 
funded the Navigation Technology Program 
that resulted in Navigation System and 
Ranging Global Positioning System (NAVSTAR 
GPS), now known as GPS. The current GPS 
system consists of satellites in 6 different 
orbits. At present, there are 29 active 
satellites circling the globe at an altitude of 
20,200km. They are arranged to provide at 
least four satellites within the line of sight of 
any point on the globe. 
How does GPS work? 

Each GPS satellite transmits radio 
signals that enable the GPS receivers to 
calculate where its (or your vehicles)  location 
on the Earth and convert the calculations into 
geodetic latitude, longitude and velocity. A 
receiver needs signals from at least three GPS 
satellites to pinpoint your vehicle’s position.   
Triangulation phenomenon is used to 
calculate the position of the GPS device.                                          

 
Figure: Triangulation phenomenon 
GPS Receivers commonly used in most 

Vehicle tracking systems can only receive 
data from GPS Satellites. They cannot 
communicate back with GPS or any other 
satellite. A system based on GPS can only 
calculate its location but cannot send it to 
central control room. In order to do this they 
normally use GSM-GPRS Cellular networks 
connectivity using additional GSM 
modem/module.[10,11,12] 
2.2 GSM Technology:  

GSM, Global system of Mobile, is a 
popular Mobile communication system 
provided by Cellular service providers or GSM 

Operators in most countries internationally. It 
is used  in most mobile handsets used by us. 
GSM Mobile communication system can be 
intelligently used by electronic devices which 
can collect some data and send it to the 
central place using SMS or GSM data call. 
GSM is required in Vehicle tracking systems 
because GPS system can normally only 
receive location information from satellites 
but cannot communicate back with them. 
Hence we need some other communication 
system like GSM to send this location 
information to central control room. Other 
technologies can also be used but they are 
more costly.[8,9]               

 
Figure: GSM modem 

3. EXISTING SYSTEM 
           The project i.e. android application for 
public transport vehicle tracking is the 
extension to the vehicle tracking applications. 
The existing apps on vehicle tracking only 
track the private vehicle or one vehicle at a 
time such as vehicle tracking system in car. It 
only tracks the car in which the tracking 
system is embedded. Also other tracking 
systems such as Mumbai indicator show the 
tracking info in textual format only. The 
database of such system in static i.e. it is 
fixed and accordingly the timings of train are 
reflected to the user. But in such cases if the 
train is delayed due to some reason, then also 
the timing will be shown as it is stored in the 
database. This is the major drawback of such 
systems i.e. time mismatch. Few other 
applications also provide the info in the form 
of texts i.e. SMS. In order to avoid these 
drawbacks and we have proposed an 
application that will show the real time 
position of the public transport vehicle to the 
user. Also we are implementing the same 
concept of vehicle tracking but for the public 
transport vehicles and it will also track more 
than one vehicle at a time. The app will also 
calculate the time remaining to reach to the 
user’s desired location[3]. 
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Fig. Existing system (Mumbai Indicator) 

4. PROPOSED SYSTEM 
 DESIGN OF PROPOSED SYSTEM 

 
Figure: Design of proposed system 
The proposed system consists of GPS 

device which will be mounted in a public 
transport vehicle and will act as receiver ,a 
mobile device through which the requests for 
the position of vehicle(s) is sent to the server, 
and a server which will keep record of the 
GPS co-ordinates; continuously received from 
the satellites and provide the same to the 
user when the request for the position of 
vehicle is made to the server by 
user(passenger).The detailed explanation of 
each component is as follows: 
4.1 GPS RECEIVER: 
           The GPS device will be mounted on the 
public transport vehicle so that the co-
ordinates (lattitude, longitude) of GPS will 
represent the position of the vehicle. As GPS 

device can act as only receiver, it will 
continuously receive its co-ordinates from  
minimum 3 satellites. These co-ordinates will 
be further stored in a database at server side. 
4.2 MOBILE DEVICE: 
          Whenever user wants to see the 
position of the vehicle he/she will have to use 
this mobile application. So the mobile device 
with android operating system will be 
required in order to use the proposed 
application. The request for the position of 
vehicle will be sent through mobile to the 
server and then accordingly the response will 
be provided to the user in the form of real 
time position of the vehicle .Actually the 
response will also be in the form of co-
ordinates only but we are going to use Google 
map to show the real time position of the 
vehicle. As soon as the response will be 
provided to the user, Google map will be 
loaded and then the real time position of the 
vehicle will be shown to the user. Here the 
mobile device and the server will be 
connected to each other via internet. So all 
these actions of sending the request and 
getting response will be done through internet 
only. In order to get the current co-ordinates 
of GPS device i.e vehicle we are using iterative 
delay function with delay of some 
milliseconds.  
4.3 CENTRAL SERVER STATION: 
         The GPS receiver will continuously 
receive the information about its co-ordinates 
from satellites. In order to use this 
information we need to store it somewhere. 
This work of data storage is done at central 
server station .The central server station will 
maintain the database and also will accept 
the requests from users and provide the 
response to them. As there will be many users 
who will send the request at a time, the 
central server station will have to handle a 
very huge database .Basically the database 
will contain main tables for storing GPS 
device number, bus route, time remaining to 
reach the bus at that position etc. 
4.4 WORKING OF PROPOSED APPLICATION 
       The working of the application will be 
initiated by the user. First of all in order to 
use this application the user will have to 
download it from the play store such as 
Google play. After installing the application, 
for the first use user will have to provide some 
personal details and some details like IMEI 
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number will be fetched automatically. These 
details will be stored in database at server 
side so that it will be useful to keep track of 
the users using the application also it will 
help for authentication and further 
improvements.               

When user wants to search for the 
location of the desired bus then he/she will 
enter the source and destination in the text 
boxes as shown in the user interface which 
would will look somewhat as shown in the 
below figure.                                      

 
             Figure: Sample user interface 
If the user is new in the city or he/she doesn’t 
know the buses on the particular route then 
help will be provided by clicking the help 
button. 
               The GPS device which is mounted 
in the bus will continuously receive the co-
ordinates from the satellite and transfer the 
same to the server through GSM/GPRS model 
which is inbuilt in GPS device. Server will 
update the co-ordinate database information 
with delay of few seconds. Now as soon as the 
user will enter source and destination and 
click search button the request to the server 
(via internet) will be sent for the position of 
the desired vehicle. The server will search the 
corresponding information in the database 
that how many buses are there on that route 
and the numbers of all GPS devices which will 
be mounted in those buses. Then it will 
gather the co-ordinate information of all those   
               GPS devices and transfer the same 
to the user’s mobile device. At the user end, 
before displaying the bus(s) locations, Google 
map will be loaded at the background and 
then the received co-ordinates will represent 
the bus positions in the form of moving 
cursor say moving point. 

              The path from source to destination 
will be highlighted as shown in the sample 
user interface figure above. Also the time 
remaining to reach the bus at the user’s 
desired stop will be calculated. 
               In case if the user enters the source 
and destination out of the project scope i.e 
out of the source and destination stored in 
the database, the error message will be shown 
to user indicating wrong source and 
destination provided, please enter correct 
source and destination. As shown in the 
figure below. 

 
Figure: Error message display 

Flow of the application execution 
 

 
Figure: Application execution flow 
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5. CONCLUSION  
In this paper we conclude that this 

android application which is used for tracking 
the real time position of public transport 
vehicle by using Global Positioning System 
(GPS) and Global system for mobile 
communication (GSM). This design will 
continuously monitor a moving Vehicle and 
report the status of the Vehicle on demand by 
the user (passenger).  
6. FUTURE ENHANCEMENT  

In future this application may try to 
solve the problems of users who not only daily 
use public transport But also the exact count 
of passengers in the bus because the 
passenger who is waiting at some public bus 
stop did not know about the number of seats 
vacant in the bus. So that depending up on 
the vacancy of seats he can choose whether it 
should wait or choose an alternative in case 
of emergency if it takes long time for the bus 
to reach him. Another enhancement for this 
application can be fare payment by passenger 
in the bus itself where we can embedded a 
automation system for fare calculation also. 
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