
ANDROID BASED VEHICLE TRACKING 
SYSTEM 

 
Thesis Report 

submitted in partial fulfillment of the requirements 

for the award of degree of 

 
Master of Engineering 

in 

Computer Science and Engineering 
 

Submitted By 
 

Abhinav Bhargav 

(801432001) 

 
Under the supervision of: 

 
Dr. Parteek Bhatia 

Associate Professor 
 
 
 
 
 
 
 
 
 
 
 

 
 

COMPUTER SCIENCE AND ENGINEERING DEPARTMENT 

THAPAR UNIVERSITY 

PATIALA – 147004 

June 2016 

 



i 

 

 



ii 

 

 

 



iii 

 

Abstract 
 
 

 

The current location and estimated arrival time and distance of the vehicle is provided 

to the passenger by the vehicle tracking system. In relation to the estimated arrival 

time the passengers can decide whether to wait for the vehicle or not. This helps in 

making better travelling decisions by the passengers. From this system it can also be 

determined whether the vehicle is yet to come or has been missed. To make life more 

efficient the system provides necessary basic information. 

Android based vehicle tracking system is required which tracks the real time location 

of the vehicle and this information is used effectively by the commuters to make 

better travelling decision. GPS is growing its popularity in day to day life 

applications. In this era of 4th Generation Smartphone and palmtops have become a 

valuable part of the human beings. We often listen to the words Android and Maps. 

Android has made life easier and comfortable 

This thesis describes the process of designing a client server android based application 

for the efficient vehicle tracking. Quality of life of people in India is demeaning with 

the growing traffic congestion. Congestion leads to air pollution, decrease in 

accessibility and increased travel time. System and technology is growing even in 

microseconds. GPS is mounting its reputation in day to day life applications. With 

increasing use of smart phones and growing popularity of the GPS based applications, 

it has become feasible for the commuter to track the real time position of the vehicle 

and make better travelling decision. 
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Chapter 1 

Introduction 

 
1.1  Introduction to GPS Based Vehicle Tracking System 

Various uncertain conditions in the daily operation of public transportation systems, 

affects the movement of vehicles as the day progresses. Uncertainty in passenger 

demand, traffic congestion, uneven vehicle dispatching times, unexpected delays and 

incidents are the major reasons for the passengers to reach office late. Many 

commuters are late to their respective errands because they are unable to choose 

whether to wait for the vehicle or take an alternative. LED (Light Emitting Diode) 

screens at bus stops showing the bus arrival time help reduce the apprehension of 

passengers waiting for the bus. Interfaces such as smart phone could make public 

conveyance system more user-friendly by disseminating arrival time information of 

the bus and thus increases its effectiveness among various transportation modes [7]. 

The current position and estimated arrival time of the vehicle is provided to the 

passenger by the Vehicle Tracking System. In relation to the estimated arrival time 

the passengers can decide whether to wait for the vehicle or not. This helps in making 

better travelling decisions by the passengers. From this system it can also be 

determined whether the vehicle is yet to come or has been missed. To make life more 

efficient the system provides necessary basic information. 

For enhancing public transport, it has to be made more reliable for which various 

concepts have been proposed. Intelligent transport systems are developed to make 

transportation easier and comfortable. Intelligent Transport System is route that is 

tested to mitigate traffic congestion models. There are various concepts that are 

included in it. Some of them are providing the commuters with the reliable 

information like real time passenger information system, pre-trip information systems, 

vehicle arrival notifications, automatic vehicle location system, timed transfers and 

determining priority of road to vehicle at intersections. Other notions are about 

providing comfort, improving stops and number of passenger information systems. 

By providing the information of the arrival time of the transit vehicle, GPS (Global 

Positioning System), Wireless communication systems and other systems have made 
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public transport in developing countries way more reliable. Travel time information 

system is another most important information system. However, directly this 

information cannot be extracted. The satisfaction of transit users and the ridership 

increases with the reliable travel time information system. As the number of vehicle 

reduces this decreases the congestion. Successful real time vehicle arrival system on 

highways have been developed by many metropolitan areas of developed countries 

but due to stochastic nature of urban traffic still there are difficulties in the provision 

of real time vehicle arrival time information on urban streets. Considering 

undisciplined traffic and the lack of collected data, application of such a system in 

developing countries is even worse. Hence, to come with better vehicle arrival 

systems a good algorithm that can predict the arrival time of the vehicle with 

reasonable accuracy is required. 

 

1.2  Need for GPS Based Vehicle Tracking System 

Following are the needs for Vehicle Tracking System. 

 Quality of life of people in India is demeaning with the growing traffic 

congestion. Congestion leads to air pollution, decline in accessibility and 

amplified travel time. In developed nations still many people use their private 

vehicles. In developing nations also, the degree of vehicle ownership is 

increasing at a faster rate. Many concepts have been applied for the mitigation 

of congestion. One of them is to expand and improve the public transportation 

system. A good public transport system is very important for the financial 

growth of the country. With good and reliable public transport satisfaction 

among the travellers increases which decreases the number of private vehicles. 

A good public transport system advances the quality of life providing better 

availability, mobility, social cohesion and secures the environment.  

 
 Public transport can be impractical for people who need to follow strict 

schedules. The variations from the official vehicle schedule are reasonable and 

inevitable. But along with this if there is lack of communication regarding 

delay of the vehicle then traveller might be wasting time. If the vehicle is late 

it will make the travellers late and if the vehicle is early than its time will 
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even, make travellers late because they might miss the vehicle. Even if the 

vehicle is on time, travellers have no way to know the information about the 

vehicle and ends up adopting other modes of transportation.  

 
 With the increasing use of smart phones, it has become very easy for 

individuals to stay in contact. Initially business was conducted only during 

business hours and pre-planned sites. With the advances in recent years, 

meetings have become spontaneous. Because of these advances more 

precision is required in arrangement of activities with more accuracy.  

 
 These technologies have improved making business run more efficiently by 

making commuters who use public transport reach on time. The lack of 

certainty that vehicle travellers face applies not only to business world but also 

to everyone. Students need to reach on time for their classes, commuters 

traveling to go social get together. This technology helps the transit users 

know the potential delay in the vehicle schedules so that they can plan 

accordingly and increase the efficiency. Employees can inform the managers 

or the clients about the delay and postpone the meetings. Students can also 

inform about their delay to the respective group fellows. 

 

1.3  Techniques for Vehicle Tracking System 

Vehicle Tracking System can be broadly classified into Real Time Location Based 

System and the prediction system as shown in Figure 1.1. Real Time Location Based 

System uses the current location and speed of the vehicle to calculate its arrival time 

and prediction system takes into consideration the traffic pattern on the route to 

calculate the arrival time of the vehicle. However, here the emphasis is on real time 

location based system. 
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Figure 1.1 Techniques for Vehicle Tracking System 

 

Real Time Location Based System can be further classified as follows. 

i. Real time monitoring using LCD (Liquid Crystal Display) 

ii. SMS (Short Message Service) Based Vehicle Tracking System 

iii. Web based application 

iv. Mobile application 

 

Prediction system can be further classified as follows. 

i. Historical data based model 

ii. Time series model 

iii. Regression model 

iv. Kalman Filtering model 

v. Machine learning model 

 

Real Time Location Based Systems can also be standalone systems that displays the 

arrival time of the transit vehicle on the LCD screens that are placed on every stop, 

through SMS facility, web based application or by using android application using 

GPRS (General Packet Radio Service). Real time location based models are illustrated 

below. 

i. Real Time Location Based Systems uses LCD screens. These screens are 

placed on every stop, displaying the arrival time of the vehicle using RF 

(Radio Frequency) transceivers. The location is displayed on the LCD screen 

along with vehicle number as the vehicle enters the range of reception. 
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ii. SMS is used over the GSM (Global System for Mobile communication) 

networks to transfer the vehicle location coordinates. The location information 

is sent to the central server over the GSM networks using SMS and is stored in 

the database. The commuter sends the request and receives the information 

through SMS. 

iii. Through the web based application users can track the vehicle graphically. 

Also the web based systems permits users with different operating systems 

platforms to easily reach the details with the help of internet access. 

iv. Vehicle Tracking System using Android application has inbuilt GPS service 

provided by the Smartphone to get its GPS coordinates. These GPS 

coordinates are transferred to the central server. The users can retrieve 

information through android application. 

 

Another type of vehicle arrival time system is based on prediction system. It is based 

on the large amount of collected data.  

 

1.4  Technologies 
GPS based tracking system is required which tracks the real time position of the 

vehicle and this information is used effectively by the commuters to make better 

travelling decision. GPS is growing its popularity in day to day life applications. In 

this era of 4th Generation Smartphone and palmtops have become a valuable part of 

the human beings. Android has made life easier and comfortable. The technologies 

like GPS and Android are illustrated below. 

1.4.1 Global Positioning System 

Now-a-days various agencies employ GPS to track the position of the transit’s 

vehicle. The major concern is reliability of the results obtained from the GPS. GPS is 

considered to be one of the most widely used and reliable techniques for tracking the 

location. It is operated by United States of Department of Defence. The idea behind 

the working of GPS is that time is calculated by the receiver that a pseudo code takes 

to get from the GPS Satellite to that receiver on the surface of earth. This time is 

approximately 0.1 seconds in practice. From this distance, the distance(X) between 

the receiver on earth’s surface and the GPS Satellite can be calculated, as speed of 
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sending code is known and the time can be measured. The Satellite imaginarily places 

the receiver somewhere on the surface of a sphere with radius (X). The setup of the 

arrangement is shown in Figure 1.2a. Then the second satellite carries the same 

process. This narrows the possibilities of existence of the receiver as it can be present 

only at intersection of the two virtual spheres. The elliptical region is the intersection 

of the two spheres where there is a possibility of the receiver to be present. Figure 

1.2b shows the arrangement. By further carrying out the same process for the third 

satellite, the possible locations can be further reduced to just two points as shown in 

Figure 1.2c. 

 

 
Figure 1.2 Computation of GPS position using (a) one satellite (b) two satellites (c) 

three satellites. 

 

One of the two points is ignored because either it is moving with unrealistic speed or 

it is much far from the surface of the earth. Measurements from the fourth satellite are 

counted if three dimensional positions are required, i.e., longitude, latitude and 

altitude. Figure 1.2 explains the 2- dimensional system. 

The accuracy of the standard GPS facility is satisfactory, but there are few applications 

where much higher accuracy is required. For standing up to such higher accuracy 

differential GPS was developed. Errors caused due to delays when signal passes through 

the troposphere and the ionosphere are corrected in the differential GPS for higher 

accuracy. GPS gives longitude and latitude in following 3 conventions. 

 Degrees minutes’ seconds: 40° 27′ 46″ N 79° 48′ 56″ W  

 Degrees decimal minutes: 40° 16.767′ N 79° 158.933′ W  

 Decimal degrees: 40.436° N 79.782° W  
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The system implementation uses Decimal degrees’ representation. Following are the 

sources of errors that might arise. 

 Disturbances in the atmosphere slow down the speed with which the radio 

waves travel.  

 In the absence of clear Line of Sight (LOS) like underground subways, clouds 

correct results might not be collected.  

 Skyscrapers bounce off the radio waves which gives the wrong results. 

 Satellite might also send corrupt location data, misreporting the position.  

 

Following are the methods of correction. 

 By using Differential GPS (DGPS) hardware receiver’s inaccuracy can be 

easily calculated. The signal correction information is broadcasted by the 

station for that area.  

 Advanced systems which have higher accuracy are deployed for the area 

where GPS enabled devices is present and estimates the distance to the base 

station.  

 Signals between the adjacent antenna service providers are interpolated with 

which device is always connected. 

 

India has developed IRNSS (Indian Regional Navigation Satellite System) which is 

an autonomous regional navigation satellite system. The primary goal is to provide 

accurate location information facility to Indian users and also to the areas ranging 

1500 km from the boundary of India. IRNSS is likely to provide location accuracy of 

better than 20m [19]. 

 

1.4.1.1  Architecture of IRNSS 

The architecture of IRNSS mainly consists of following segments. 

i. Space Segment  

ii. Ground Segment 

iii. User Segment 

 

Figure 1.3 depicts the architecture of IRNSS 
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Figure 1.3 Architecture of IRNSS [19] 

 

i. IRNSS Space Segment  

Based on various considerations the minimum number of satellites required for 

IRNSS constellation is worked out to be 7 (4 GSO and 3 GEO). The 4 inclined 

GSOs (Geosynchronous Orbit) have their longitude crossings 55° E and 111.75° E 

(two in each plane) and the 3 GEOs (Geostationary Orbit) are located at 32.5° E, 

83° E, 131.5°E. 

ii. IRNSS Ground Segment      

Ground Segment is responsible for the operation and maintenance of the IRNSS 

constellation. The Ground Segment includes. 

 ISRO Navigation Centre  

 IRNSS Spacecraft Control Facility 

 IRNSS Range and Integrity Monitoring Stations  

 IRNSS Network Timing Centre 

 IRNSS CDMA (Code Division Multiple Access) Ranging Stations 

 Laser ranging Stations 

 Data Communication Network 
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iii. IRNSS User Segment 

The user segment primarily consists of. 

 Signal frequency IRNSS receiver capable of receiving SPS (Standard 

Position Services) signal at L5 (1164.45 – 1188.45 MHz) or S (2483.5 – 

2500 MHz) band frequency. 

 A dual frequency IRNSS receiver capable of receiving both L5 and S band 

frequencies. 

 A receiver compatible to IRNSS and other GNSS signals. 

Figure 1.4 specifies the radio frequency interface between space and user segment. 

Each IRNSS satellite provides SPS signals in L5 and S band. 

 
Figure 1.4 IRNSS Space Segment Interface with User Segment [19] 

 

 

Following are some applications of IRNSS. 

 

 Disaster Management 

 Voice and visual navigation for drivers 

 Marine, Aerial and Terrestrial Navigation 

 Integration with mobile phones 

 Terrestrial navigation aid for hikers and travellers 

 Vehicle tracking and fleet management 

 Precise Timing 



10 

 

1.4.2 Android 

Android Smartphone consists of GPS system, with the use of which the current 

position of the transit vehicle and the commuter can be easily tracked. GPS system in 

the Smart phones can be easily used with appropriate security permissions. Android is 

developed by Google and is an open source operating system for mobile devices. One 

of the key feature provided by Android is the set of Android applications (apps) 

provided through Android market that enables the users to extend the functionality. 

Android applications have made life much easier and faster. Applications are made 

very user friendly which makes it very popular. These apps are developed by 

professionals and a group of hobbyist programmers using enhances form of java. 

Android provides a lot of documented help for new developers.  

The Android SDK (Software Development Kit) is a set of tools and APIs (Application 

Program Interface) that facilitates the development of Android application. The 

Android SDK Manager provides an excellent feature to install API components 

according to the different versions of the Android OS (Operating System) with ease. 

Another key feature of SDK is that it provides the developers with Android emulator 

which ensures the developers to deploy their code and test its working on different 

virtual phones with different specifications. Figure 1.5 shows the architecture of 

android. Android Software stack or Android architecture is roughly divided into 

following categories. 

i. Linux kernel  

It exists at the root of android architecture and is the heart of android architecture. 

Linux kernel is responsible for memory management, device management, power 

management, resource access and device drivers. 

ii. Native Libraries  

On the top of Linux kernel, there are libraries such as SQLite, FreeType, Webkit, 

Media, OpenGL, C runtime library etc. The SQLite is responsible for database, 

WebKit for browser support, Media for playing and recording audio and video 

formats, FreeType for font support. 

iii. Android Runtime  

In android runtime, there is DVM (Dalvik Virtual Machine) whose responsibility 

is to run android application and core libraries. DVM is like JVM but it is 

enhanced for mobile devices. It consumes less memory and provides fast 
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performance. The Dalvik VM makes usage of Linux core features like memory 

management and multi-threading which is inherent in the Java language. The 

Dalvik VM permits all Android application to run in its own process, with its own 

instance of the Dalvik virtual machine. 

iv. Application Framework  

On the top of android runtime and libraries, there is android framework. It 

includes Android API's such as telephony, UI (User Interface), resources, package 

managers, Content Providers (data), locations. For android application 

development, application framework provides a lot of interfaces and classes. 

v. Applications  

At the top layer, there are Android applications. You will carve your application 

to be fixed on this layer only. Home, contact, settings, games, browser etc. are the 

examples of such applications. 

 
Figure 1.5 Android architecture [15] 
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1.5  Various Classes and Interfaces 
Following are the classes and interfaces discussed. 

1.5.1 Activity 

As in C, C++ or Java programming language the program starts from main() function. 

Very similar way, Android structure initiates its program with in an Activity opening 

with a call on onCreate() callback method. There is a sequence of callback methods 

that start up an activity and a sequence of callback methods that tear down an activity 

as shown in Figure 1.6 Activity life cycle diagram. Figure 1.7 shows various events of 

Activity class. 

 
                                 Figure 1.6 Activity life cycle diagram [22] 
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Figure 1.7 Events of Activity class [22] 

 

1.5.2 Location 

The Location object signifies a terrestrial location which can consist of a time stamp, 

longitude, latitude, and other information such as altitude, velocity and bearing. To 

get location specific information, methods can be used with Location object as shown 

in Figure 1.8. 

 

 

 

 

 

 

 
Figure 1.8 Methods of Location class [22] 
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1.5.3 LocationManager 

Access to the system location services is provided by LocationManager class. These 

services license applications to get intervallic updates of the device's physical 

position, or to fire an application-specified Intent when the device enters the closeness 

of a given physical position. Figure 1.9 shows various constants of LocationManager 

class. All Location API methods require the  ACCESS_FINE_LOCATION or 

ACCESS_COARSE_LOCATION  permissions.  

 

 

        
Figure 1.9 Constants of LocationManager class [15] 

 

1.5.4 Geocoder 

Geocoder is a class that handles reverse geocoding and geocoding. Geocoding is the 

process of altering a street address into a (longitude, latitude) coordinate. Reverse 

geocoding is the process of altering a (longitude, latitude) coordinate into address. 

The amount of detail in a reverse geocoded location description may differ, for 

example one might contain the full street address of the nearby building, while 

another might contain only a postal code and city name. A backend service is required 

by the Geocoder class that is not contained within the core android framework. 

Geocoder query methods will return an empty list if there is no backend service in the 

platform. Use the isPresent() method to determine whether a Geocoder 

implementation exists as shown in Figure 1.10. 
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Figure 1.10 Constructors and methods of Geocoder class [15] 

 

1.5.5 View 

The basic building block for user interface components is represented by this class. A 

view is responsible for event handling and drawing and on the screen it occupies a 

rectangular area. For widgets, view is the base class, which are used to make 

interactive UI components (text fields, buttons etc.). 

 

IDs 

An integer id may be associated with views. These ids are used to find specific views 

within the view tree and are assigned in the layout XML files. A common pattern is 

to: 

 Define a Button in the layout file and assign it a unique ID. 

<Button 

   android:id=”@id/my_button” 

   android:layout_height=”wrap_content” 

   android:layout_height=”wrap_content” 
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   android:text=”@string/my_button_text” /> 

 

 From the onCreate method of an Activity, find the Button 

  Button myButton=(Button) findViewById(R.id.my_button); 

 
1.5.6 Toast 

A toast is a view containing a quick little message for the user. The toast class helps 

you create and show those. Figure 1.11 shows various constants and methods of Toast 

class. 

 

 

 

 

 

 
Figure 1.11 Constants and methods of Toast class [15] 

 

1.5.7 OutputStream 

The OutputStream abstract class is the superclass of all classes representative of an 

output stream of bytes. An output stream accepts output bytes and directs them to 

some sink. Applications that want to define a subclass of OutputStream must always 

provide at least a method that writes one byte of output. Figure 1.12 shows 

constructor and various methods of OutputStream class. 
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Figure 1.12 Constructor and methods of OutputStream class [15] 

 

1.5.8 ByteArrayOutputStream 

This class implements an output stream in which the data is written into a byte array. 

As the data is written to it, the buffer automatically grows. The data can be regained 

using toString() and toByteArray(). There is no effect on closing a 

ByteArrayOutputStream. After the stream has been closed, the methods in this class 

can be called without generating an IOException. Figure 1.13 shows various 

constructors and methods of ByteArrayOutputStream class. 
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Figure 1.13 Constructors and methods of ByteArrayOutputStream class [15] 

 

1.5.9 InputStream 

This abstract class is the superclass of all classes representative of an input stream of 

bytes. Applications that want to define a subclass of InputStream must always provide 

a method that returns the succeeding byte of input. Figure 1.14 shows constructor and 

various methods of InputStream class.  

 

 

 

Figure 1.14 Constructor and methods of InputStream class [15] 
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1.5.10 PrintStream 

A PrintStream enhances functionality to another output stream, namely the ability to 

print representations of numerous data values conveniently. Two other features are 

provided as well. A PrintStream never throws an IOException; instead, exceptional 

situations merely set an internal flag that can be tested via the checkError method. 

A PrintStream can be created so as to flush automatically, this means that the 

flush method is automatically invoked after a byte array is written, a newline 

character or byte ('\n') is written, or one of the println methods is invoked. Figure 1.15 

shows various constructors and methods of PrintStream class. 

 

 

 

 

 
Figure 1.15 Constructors and methods of PrintStream class [15] 

 

The parameter inside print() function can be of double, Boolean, char, long, float 

string object type. 

 

1.5.11 InetAddress 

InetAddress class represents an Internet Protocol (IP) address. An IP address is either 

a 128-bit unsigned number or a 32-bit used by IP, a lower level protocol on which 

protocols like TCP and UDP are built. Figure 1.16 shows methods of InetAddress 

class. 
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Figure 1.16 Methods of InetAddress class [15] 

1.5.12 NetworkInterface 

It denotes a Network Interface made up of list of IP addresses allotted to this interface 

and a name. It is used to recognize the local interface on which a multicast group is 

joined. Figure 1.17 shows methods of NetworkInterface class. 

 

 

 
Figure 1.17 Methods of NetwrokInterface class [15] 

 

1.5.13 Serversocket 

A server socket waits over the network for requests to come in. It accomplishes some 

action based on that request, and then probably yields a result to the requester. Figure 

1.18 shows constructors and methods of ServerSocket Class. 
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Figure 1.18 Constructors and methods of ServerSocket Class [15] 

 

1.5.14 Intent 

An intent is an abstract explanation of an action to be completed. It can be used 

with broadcastIntent to send it to any  interested  BroadcastReceiver  components, 

startActivity to launch an Activity, and bindService(Intent, ServiceConnection, int) or 

startService(Intent) to communicate with a background Service. The following Figure 

1.19 shows methods of Intent class. 

 

 
Figure 1.19 Methods of Intent class [22] 
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1.5.15 LocationListener 

When the location has changed, the LocationListener interface is used for receiving 

notifications from LocationManger. If the LocationListener has been registered with 

the location manager service using the  requestLocationUpdates(String, long, float, 

LocationListener) method, then these methods are called. Figure 1.20 shows methods 

of LocationListener interface. 

 

 
Figure 1.20 Methods of LocationListener interface [15] 

 

1.6  Thesis Outline 

This thesis has been divided into six chapters. 

 Chapter 1 includes the introduction to GPS Based Vehicle Tracking System. It 

also covers its applications and challenges. This chapter also include various 

classes of android.  

 Chapter 2 describes the different approaches for Vehicle Tracking System. It 

describes the various ways to get interface like LEDs, SMS, web or Android 

application. Also it explains hardware based systems using transmitters and 

VT & PIS. 

 Chapter 3 presents the problem statement, objectives and methodology for 

developing android based Vehicle Tracking System.  
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 In chapter 4, architecture and working of android based Vehicle Tracking 

System has been proposed. 

 In chapter 5 results of the system have been discussed. 

 Chapter 6 gives the conclusion and the future scope of the work done in the 

thesis.  
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Chapter 2 

Literature Review 

 
2.1  Overview of Vehicle Tracking System 

Vehicle Tracking System has been a part of Intelligent Transport System since 1970s 

but they were hardware based and uses sensors. The data mining techniques were 

used by software based solution which came in late 1990s. The reliability is increased 

with addition of traffic pattern. In 2000s GPS was started being used to trace the real 

time location of the vehicle. Figure 2.1 show various techniques followed for Vehicle 

Tracking System. 

 
Figure 2.1 Techniques for Vehicle Tracking System 
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2.2  Real Time Location Based Systems 

Real Time Location Based Systems are used to track the current position and speed of 

the vehicle. Figure 2.2 shows various real time location based systems. 

 

Figure 2.2 Various Real Time Location Based Systems 

 

2.2.1 Real time vehicle monitoring system using LCD screens 

The system has been proposed for the Mumbai city, India. The goal of the GPS based 

vehicle monitoring system is to give a product to the passengers of Mumbai city so 

that it can help them choose whether to wait for the vehicle or walk or take alternate 

transport. The system consists of microprocessor, LED’s, RF transceiver, power 

source, battery. RF transceiver gets the signal that contains its GPS coordinates and it 

is installed over every bus. Then microprocessor processes the data. At every bus stop 

RF transceivers are installed to receive information regarding bus coordinates. When 

the transmitter enters the range of reception they will get active otherwise these will 

be passive circuits [1]. LCD screens are placed on the vehicle stops of the city, that 

displays the vehicle number and the routes of the vehicle that are near the stop along 

with the time it will take to reach the stop. Vehicle routes are illustrated on the map 

imposed on Plexiglas cover. LEDs are used to depict approximate geographic 

positions on this map where all stops are also marked. Following is the general 

framework of the system. 
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i. Transmitter module  

GPS is mounted on each vehicle and is able identify its position when any three 

GPS satellites, measure distance to the receiver and triangulate. Data from all the 

satellites that triangulate is gathered to determine the position of the vehicle. 

Microcontroller gets the data from the GPS module using some serial link where 

processing is done to get the longitude and latitude. Transmitter polls a signal 

through a RF transmitter. 

ii. Receiver module  

Receiver unit at each vehicle stop contains RF receiver and microcontroller which 

receives the data through the RF receiver. To interpret the data, programmable 

logic is applied to process the data and then it is sent to the LCD screens. 

iii. Control module  

This is a centralized system where GPS data from all the vehicles is collected to 

plot the locations of the vehicles on the map. After processing the data from the 

receivers, LEDs are illuminated corresponding to the coordinates received. Figure 

2.3 illustrates the functional block diagram of real time vehicle monitoring 

systems using LCD’s. 

 

 
            Figure 2.3 Functional block diagram of LCD based system [1] 
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2.2.2 SMS Based Vehicle Tracking System 

SMS is used to transfer the vehicle location coordinates over the GSM networks. The 

GPS receiver in the vehicle calculates the latitude and longitude of the vehicle 

coordinates. Using SMS this information is directed to the central server over the 

GSM networks and this information is stowed in the database. Users can retrieve the 

information by sending the vehicle number and the route number. SMS is sent to user 

that contains the arrival time of the vehicle [2]. Following is the general framework of 

the system. 

i. Vehicle module  

GPS device is installed over the vehicle which is to be tracked. To make sure GPS 

antenna receives the signal, it is connected to the right jack. GPS device is turned 

on and tuned to receive signals from satellite. Device is capable of receiving 

longitude and latitude coordinates of the location. GPS data is regularly sent to the 

server using SMS service over the GSM networks. For this purpose, SIM 

(Subscriber Identity Module) card is inserted to connect to the GSM networks. 

Server analyses the data. 

ii. Server module  

It manages and analysis the GPS data and manage the queries from the users. 

Initially a setup message is sent to the vehicle module from the server to set the 

time interval at which GPS data is sent. SMS enabler acts as the interface between 

the vehicle module and the server. At server side PC suit is installed. From the 

vehicle module, SMS enabler receives the SMS and extracts the longitude and 

latitude values from the entire message and stores in the database. 

iii. User module  

Users send SMS to the server to retrieve real time location of the vehicle. Server 

side application processes the user’s request and draws the location name from the 

database for the corresponding vehicle number and sends a response to the user. 

On server side initially user message is validated if it’s in a valid format with valid 

vehicle number. After this, request is processed and receives a reply from the 

server. There are two ways to send SMS to a phone from a computer. Firstly, by 

connecting a GSM modem to a computer, by applying AT commands GSM 
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modem sends the SMS. Secondly, by connecting computer to the SMS centre 

(SMSC) to send SMS using a protocol. SIM card is inserted in the GSM modem 

that is connected to the computer. Figure 2.4 illustrates the architecture of the 

SMS based real time vehicle location system in which the following are the 

sequence of steps. 

i. Server module sends requests to vehicle module to set up the time interval.  

ii. Vehicle module sets the time interval and sends the GPS information at 

regular intervals and stores in the database.  

iii. User requests the current location from the server module. 

iv. After verification, server module sends the location of the vehicle to the user.   

 

 
Figure 2.4 Architecture of SMS Based Real Time Vehicle Location 

System 

 

2.2.3 Web based application 

The system has been proposed for the Baghdad city, Iraq. Web based vehicle tracking 

system comprises of the central server system, vehicle- mounted tracking devices and 

the web based application. Web based application not only queries about the vehicles 

real time location but also can track the route on the map through the web application 

with the embedded Google map and interacts with the database server for the track 

details. Web based application also permits users with diverse operating system 

platforms to easily query the real time location of vehicle using the internet access [3]. 

The coordinates of the vehicle to be tracked is acquisitioned from the satellite using 

GPS receiver. Coordinates are sent to the server using GPRS service over GSM 
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networks as a HTTP packet. Figure 2.5 shows the overview of web based vehicle 

tracking system. Following is the general framework of the system. 

i. Web design  

Overall functionality of the system is eased using various web application 

languages. Objectives of the web application are to define and manage all users’ 

accounts and vehicles account. Receiving the GPS coordinates and storing them in 

database corresponding to the vehicle number. Replying to the client’s request to 

get real time location of a particular vehicle number and displaying the route on 

the electronic map. 

 
Figure 2.5 Overview of Web Based Vehicle Tracking System [3] 

 

ii. Communication – vehicle and server  

GPS device on tracked vehicle queries the coordinates, satellite responds with 

string of data with latitude and longitude coordinates, time and speed. Details are 

separated from the received data and the set of data along with the vehicle number 

are sent through the GPRS to the path defined in the URL using HTTP get 

method. 
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iii. Track Browsing  

Map page consists of two drop down lists for selection of vehicle number, 

embedded Google map, route type. Through this page of application users and 

vehicle drivers can view track on map. By selecting route type, date and vehicle 

number, location will be presented. For static tracking all locations in the track 

table corresponding to the vehicle number, route and date will be displayed on the 

map using coloured markers and the lines connecting the markers from the start 

position to the last position. Whereas for the simulated tracking markers are added 

one by one at a time gap, say after 2 seconds of duration. 

 

2.2.4 Mobile application 

The system has been proposed for the Pune city, India. Bus tracking system using 

Android application uses the inbuilt GPS service provided by the Smartphone. 

Smartphone is mounted on each bus and to get its GPS coordinates. These coordinates 

are transferred to the central server. Users can retrieve information through android 

application where users select the bus number, route number and, receive the arrival 

time of the bus with respect to the user’s current location instead of the bus stop. 

Maps are also used to graphically plot the bus and the user on the Google maps [4]. 

Getting real time location of the vehicle has become very easy with the rapid increase 

in the use of programmable smart phones with built in GPS facility. The massive 

influx in the use of Android has made the system very user friendly. It has been 

observed that by using Android phones the acceptance to the system has increased 

enormously. LBS are used by Android to get the real time location of the vehicle. 

Following is the general framework of the Vehicle tracking system using Android 

application. 

i. Vehicle tracker system  

This is the android application that is installed on the smartphone that is placed on 

the vehicle that is to be tracked. This application provides the driver with the GUI 

where driver starts the tracking by selecting the vehicle number, Route number 

and clicks on “BEGIN TRACKING”. With this web service gets to know that the 

vehicle with that vehicle number and route number has begun its journey. Once 

the initiation is completed Vehicle tracking system sends the location data (GPS 

coordinates) of the vehicle to the web service periodically after 6 seconds. With 
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these frequent submissions web service is able to plot the vehicle on the maps 

correctly on the mobile application or the web application. 

ii. Web service  

This service collects the information from all other systems like Vehicle tracker 

system, Web Application and Mobile Application. It keeps all the data and uses it 

in the most efficient way. It provides ability to for multiple platforms to work 

together within or around the system. 

iii. Web application  

This system provides the users with an interface where all the routes are present, 

with all the vehicles on those routes. The system allows the users to select the 

route and the vehicle on that route. With this Web service provides the users with 

the current location of the vehicle on the Google maps. The site is continuously 

updated by making AJAX calls to the web service to update the web map 

accordingly. 

iv. Mobile application  

This system is installed by the users on their programmable Smartphone from the 

Android market. The application provides with user friendly interface where user 

selects the route number and the vehicle number from the drop down lists. With 

this request at web service is generated along with GPS location of the passenger. 

Location of passenger is tracked using Location Based Services. In response to 

this web service sends the detailed information in which the passenger might be 

interested in. The detailed information includes the vehicle’s current speed, 

Distance between the current locations of the vehicle and the passenger and the 

time it will take for the vehicle to reach the passenger’s location, the estimated 

time to reach the final destination.  

Reference points are plotted along the routes and these points are put in 

correspondence to the coordinates on the Google map. Sometimes the current GPS 

coordinates of the vehicle does not match with the coordinates on the same route 

of the Google map. In result of this when the vehicle’s current location is mapped 

on Google map it might be shown on the road but near it. To overcome this 

problem reference points are plotted along the route in corresponds to the Google 

map. With this GPS location generated by the mobile devices are associated with 

its nearest reference point. 
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Some other tracking systems are as follows. 

 

2.2.5 VT & PIS (Vehicle Tracking & Passenger Information System) by 

APSRTC 

To encourage the usage of public transport instead of private vehicles, APSRTC 

(Andhra Pradesh State Road Transport Corporation) has implemented VT & PIS 

(Vehicle Tracking & Passenger Information System). It has been implemented to 

address the crucial problem of road congestion by making it comfortable, convenient, 

attractive and introducing value added services [12]. 

 

Functionality of VT & PIS 

Following is the workflow of VT & PIS. 

The buses are equipped with the GPS based vehicle tracking equipment. The vehicle 

tracking equipment captures the geographical location coordinates (longitude and 

latitude) and are transmitted to the Central Data Centre at regular interludes, through 

GPRS. In vehicle tracking unit SIM card will be installed. In the Data Centre an 

application is installed that calculates the vehicles current location and the estimated 

time of travel. Further the information is the transmitted to the LCD/LED concerned, 

through GPRS. Display Unit displays this information. Figure 2.6 shows the 

functionality of VT & PIS. 

 

 
Figure 2.6 Functionality of VT & PIS [12] 
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Components of VT & PIS 

Following are the major components of VT & PIS. 

i. Vehicle Tracking System (VTS) with real time connectivity 

GPS based VMU (vehicle Mounted Unit) form the core of the VTS. The 

vehicle location coordinates are recorded and then transferred to the central 

server through GSM/GPRS network by the VMU. 

ii. PIS (Passenger Information System) 

The real time information of the departure and arrival of the buses at the bus 

stops and bus stands are displayed by the LED/LCD display boards.  

iii. Mobile Application and SMS facility 

To check when the bus will reach the particular stop where the commuter is 

waiting, the commuters can check the APSRTC website or he can download 

the mobile application if he is having a smart phone. The commuters who 

doesn’t have smart phone, can send an SMS to the central call centre and a 

return SMS having details like route number, bus number and ETA (Estimated 

Time of Arrival) will be sent. 

iv. In-bus display, stage announcements and recording 

For displaying the information about the next stop, the current stop and voice 

announcement of the same, the destination boards and voice announcements 

are provided in the city buses. For recording the events in the buses, on-board 

cameras with recording facility is installed for later viewing and analysis 

purpose. 

v. Data centre, Control centres 

This section holds the key in the operation of VTS. In is the heart of the 

system. Every operation is controlled through data centre and control centre. 

 

 

 



34 

 

Chapter 3 

Problem Statement 

 
GPS based vehicle tracking system provides an opportunity to the traveller to track 

the current position of the vehicle and get the time it will take to reach the transit 

traveller. This system helps the passengers to make better travelling decision as 

passengers can decide whether to wait for the vehicle or not in accordance to the 

estimated arrival time. From this system passenger can also determine if the vehicle 

has been missed or yet to come. The system provides the basic information which is 

necessary to make day to day life more efficient. The system can be used for tracking 

the school/office vehicle. 

Android Application that meets the user’s need has become a key idea with the rapid 

growth and huge advances in Android. Android device has become a powerful device 

which provides much more than basic facilities. Therefore, aim is to provide an 

android application which locates the real time location of the vehicle on the map and 

gives the arrival time and distance of the vehicle to the passenger. 

 

3.1  Objectives 

For the proposed research work following objectives have been framed. 

i. To analyse the working of existing android based Vehicle Tracking Systems.  

ii. To propose the framework for android based Vehicle Tracking System to track 

the current position of the vehicle and the estimated arrival time. 

iii. To develop the server side module for the vehicle to send the location 

coordinates (latitude and longitude) to the client (commuter). 

iv. To develop the client side module for the commuters to receive the location 

coordinates from the vehicle and map the vehicle location onto Google map.   

v. To test and validate the proposed GPS based vehicle tracking system.  
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3.2 Methodologies  

To obtain the objectives as mentioned in section 3.1 following methodologies have 

been adopted. 

 
i. Literature survey has been carried on the basis of existing approaches like 

systems based on real time Location Based Vehicle Tracking System. 

ii. For GPS based system in android architecture entire developing environment 

with Android SDK and ADT tools are downloaded and installed.  

iii. Vehicle module sends the location data to the commuter. The sent location 

data can be GPS coordinates or GSM coordinates. If the GPS coordinates are 

available, then GPS coordinates are sent by the server to the client otherwise 

the nearest GSM network location coordinates are sent. 

iv. The commuter receives the location coordinates sent by vehicle and can see 

the location, estimated distance and arrival time of the vehicle on Google map. 

v. Testing and validation is done at Thapar University which has been carried out 

as a part of the case study of the thesis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



36 

 

Chapter 4 

Implementation 

 
4.1  Architecture and Working of the Proposed System 

The idea of the proposed system is to track the vehicle and get the estimated arrival 

time and its estimated distance from the commuter. The architecture of the proposed 

plan is shown below in Figure 4.1. 

 

Figure 4.1 Architecture of the proposed system 

The proposed system which consists of two types of modules client side module 

(commuters) and the server side module (vehicle) is built on the client server 

technology. Android application is to be developed for client side as well as server 

side. 



37 

 

 

                            Figure 4.2 Working of the proposed system 

 

The workflow for proposed system is illustrated in Figure 4.2. It is based on the 

client-server application in which the commuter acts as the client and the vehicle in 

which GPS is mounted acts as the server. Two applications are developed in which 

one acts as client side application and other acts as server side application. The 

commuter uses the client side application on his smart phone whereas the server side 

application is used by the vehicle in which GPS system is installed.  
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The proposed tracking system is categorized into two major modules as follows. 

 Module 1(Commuter module)  

This module is the client side of our android application which is installed on 

android based smart phone used by the commuter. It is used by the commuter to 

track the location of the vehicle it wants to travel in and also to get an idea of its 

estimated arrival time and distance. The basic requirement of this application is 

presence of internet, GPS and GPRS. 

 Module 2(Vehicle module)  

This module is the server side of our android application. On establishing 

successful connection with the client, it sends current real time location 

coordinates of the vehicle to the commuter from which the commuter can map the 

location on the Google map. 

The working of the client server application developed is explained below. 

i. Before connection establishment 

The following Figure 4.3 shows how the port number is seen on the server 

side as shown in Figure 5.1.  

 
Figure 4.3 Port number code snippet 
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In Figure 4.3 getLocalPort() is the public method of type Integer of 

ServerSocket class. It returns the port number on which this socket is listening, 

i.e., 8080. accept() is the public method of type Socket of ServerSocket class. 

It listens for a connection to be made to this socket and accepts it. The 

following Figure 4.4 illustrates how the IP address is seen on the server side as 

shown in Figure 5.1.  

 

Figure 4.4 IP address code snippet 

In Figure 4.4 inetAddress is an object of InetAddress class. 

isSiteLocalAddress() is the public method of type Boolean of InetAddress 

class. It checks if the InetAddress is a site local address. getHostAddress() is a 

public method of type String of InetAddress class. It returns the IP address 

string in textual appearance. 

In order to establish the connection with the server, the client initiates the 

communication by creating the socket (IP + Port number) and then it sends the 

connect request to the server and waits for server’s response. The server 

responds with the message “Client Connected...” as shown in Figure 5.3. This 

is how the connection is established between the server and the client. After 

successful connection establishment, the server and client are now ready to 

exchange the data. 

ii. After connection establishment 

The server (vehicle) sends its location co-ordinates to the client (commuter). If 

the GPS coordinates are available, then GPS co-ordinates are sent by the 

server to the client otherwise the nearest GSM network location co-ordinates 

are sent as shown in Figure 4.5. For the location co-ordinates to be available, 

the GPS of the smart phone must be turned on.  

 

 



40 

 

 

Figure 4.5 Fetching location coordinates code snippet 

In Figure 4.5 GPS_PROVIDER is a constant of type String of 

LocationManager class. It shows the name of GPS location provider, 

 NETWORK_PROVIDER is also a constant of type String of LocationListener 

class. It shows the name of network location provider, 

getLatitude() is the method of type Double of Location class. It gets the 

latitude in degrees, 

getLongitude() is the method of type Double of Location class. It gets the 

longitude in degrees, 

LENGTH_LONG is a constant of type Integer of Toast class. It shows the text 

notification or the view for an elongated period of time.  
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On receiving the location coordinates by the server, the client can map it on 

the Google map to get the estimated time and distance for the vehicle to reach 

the commuter. Client can also get the directions, i.e., the shortest path between 

the vehicle and the commuter. This is how the commuter can track the vehicle 

it wishes to board on. 
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Chapter 5 

Results and Discussion 

 
5.1  Case Study - I 

Case study has been carried on the proposed system to test its working. A case study 

has been carried in the campus of Thapar University, Patiala, India. The campus has 

an area of more than 250 acres. The university has a policy of go—green where the 

pollution free campus is maintained. No vehicles are allowed inside the campus. As 

the campus is distributed over large area it makes it difficult for the students to travel 

inside the campus. To overcome this problem and for the testing of the proposed plan 

auto rickshaws were installed in the campus. Auto rickshaws will act as the 

vehicle/server and students will act as the client/commuter. 

 

            

              Figure 5.1 Server Module                          Figure 5.2 Client Module 
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Figure 5.1 is the server side application (auto rickshaw) which has IP (172.31.164.77) 

and port number (8080) for communication.  Server/Vehicle is waiting for the client 

to communicate. Figure 5.2 is the client side application which tries to make 

connection to the server side by using the port number and IP address of the server. 

In order to establish the connection with the server, the client initiates the 

communication by creating the socket (IP + Port number) and then it sends the 

connect() request to the server and waits for server’s response. 

 

      
Figure 5.3 Client Server Connection                Figure 5.4 GPS coordinates of the 

           established                                              vehicle sent to commuter 

 

Figure 5.3 shows the connection establishment between the client and the server. In 

Figure 5.4 vehicle is sending its GPS coordinates to the commuter so that the 

commuter can trace its location using Google map. 
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The server responds with the message “Client Connected...” as shown in Figure 5.3. 

This is how the connection is established between the server and the client. After 

successful connection establishment, the server and client are now ready to exchange 

the data.   

On click event of Send Location button as shown in Figure 5.4, the server (vehicle) 

sends its location coordinates to the client (commuter). If the GPS coordinates are 

available, then GPS coordinates are sent to the client by the server otherwise the 

nearest GSM network location coordinates are sent. For the location coordinates to be 

available, the GPS of the smart phone must be turned on. 

 

     
  Figure 5.5 Client receiving GPS            Figure 5.6 Vehicle’s location on Google map 

                  coordinates 

 

In Figure 5.5 the GPS co-ordinates sent by the vehicle are received by the commuter 

on the top left of its screen. In Figure 5.6 The commuter can map the vehicle’s 

location in Google map corresponding to the co-ordinates it had received. 
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On click event of Get Location button the client receives location coordinates from 

server and then the client can map it on the Google map. Figure 5.6 shows that the 

vehicle is near Hostel I of Thapar University. 

 

     
Figure 5.7 Estimated time and distance                     Figure 5.8 Directions 

     between vehicle and commuter 

 

In Figure 5.7 the estimated time and distance is calculated between the vehicle and the 

commuter. In Figure 5.8 direction is shown. 

While having seen the location of vehicle on Google map as shown in Figure 5.6, now 

the commuter can see the estimated time and distance that the vehicle will take to 

reach the commuter as shown in Figure 5.7. Client can also get the directions, i.e., the 

shortest path between the vehicle and the commuter. This is how the commuter can 

track the vehicle it wishes to board on. 
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Figure 5.9 GSM Network coordinates of the vehicle sent to the commuter 

 

In Figure 5.9 the vehicle sends its nearest GSM network co-ordinates to the commuter 

if the GPS coordinates are not available. 

On click event of Send Location button as shown in Figure 5.9, the server (vehicle) 

sends its location coordinates to the client (commuter). If the GPS coordinates are 

available, then GPS coordinates are sent to the client by the server otherwise the 

nearest GSM network location co-ordinates are sent. For the location coordinates to 

be available, the GPS of the smart phone must be turned on. 
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5.2  Case Study – II 

Another case study has been carried in the campus of Thapar University and also 

outside the University campus. This case study helps in monitoring the movement of 

the vehicle. The route followed by the vehicle on a particular day or during the day 

can be seen.  

It has always been a challenge to manage employees in the field, especially for small 

businesses offering delivery or in-home services. With this system one can see the 

particular path followed by the vehicle on a particular day as shown in Figure 5.10. 

 
Figure 5.10 Route followed by vehicle outside the university 

 

The route followed by the vehicle on 14th June, 2016 as shown in Figure 5.10 is as 
follows. 

Hostel A of Thapar University  University academic area 22 number road  
Mall  Thapar University 
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If someone runs a transportation business, this system can be handy for such users. If 

the owner has fixed a predetermined route for a particular vehicle and if the vehicle 

pilot is not following the desired route. This can easily be noticed, as the owner can 

monitor the route followed by the vehicle. The owner can also analyse the distance 

covered by the vehicle on daily basis. With this the owner can have an idea of average 

distance covered by the vehicle per day. Figure 5.11 shows the path followed by a 

vehicle in Thapar University campus. 

 
Figure 5.11 Route followed by a vehicle inside the university 

The path followed by the vehicle on 15th June, 2016 as shown in Figure 5.11 in 
university campus is as follows. 

Hostel A  University Academic Area Hostel J Hostel A  
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Chapter 6 

Conclusion and Future Scope 

 
6.1  Conclusion 

The system aims at reliable transportation in the city by providing passengers with the 

real time location of the vehicle. The system also gives the details of the estimated 

arrival time and distance of the vehicle to the passenger. In relation to the estimated 

arrival time the passengers can decide whether to wait for the vehicle or not. This 

helps in making better travelling decisions by the passengers. The basic idea behind 

the proposed system is to track the vehicle and get the arrival time and distance of the 

vehicle from the commuter. 

After successful connection establishment between commuter and the server, the 

server (vehicle) sends its location coordinates to the client (commuter). If the GPS 

coordinates are available, then GPS coordinates are sent to the client by the server 

otherwise the nearest GSM network location coordinates are sent. For the location 

coordinates to be available, the GPS of the smart phone must be turned on. On 

receiving the location coordinates by the server, the client can map it on the Google 

map to get the estimated time and distance for the vehicle to reach the commuter. 

Client can also get the directions, i.e., the shortest path between the vehicle and the 

commuter. A case study has been carried in which the system is deployed in the 

campus of Thapar University. 

 

6.2  Limitations and Future Scope 

Following are the limitations of the proposed system and the future scope to resolve 

these limitations. 

 The working of the system is highly dependent on the coordinates provided by 

the GPS. Many android applications and many other important systems are 

working on the grounds of coordinates provided by the GPS. To overcome this 

problem Transmitters could also be deployed over the vehicle and the stops 

but this is very less efficient way. 



50 

 

 The working of the system entirely depends upon the availability of the 

internet. The passengers should have smartphones with the availability of the 

internet in it. To overcome this problem LCDs or LEDs could be deployed at 

each vehicle stop which displays the required information.  

 

 The speed module of the vehicle has been developed. With speed the accuracy 

of estimated arrival time of the vehicle will increase. This module has to be 

attached to the system. 
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Video Link 

 
A video describing the “Android Based Vehicle Tracking System” has been uploaded 

at www.youtube.com. The URL of the same is as follows: 

 

https://www.youtube.com/watch?v=AZbFTHu6wgE&feature=youtu.be 

 

 

 


