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Abstract

Title : Public Transport Control System

As we know that public transportation service plays a vital role in our life among which one is
bus. But the main drawback of traveling with bus is the inconsistent arrival time of bus which
leads to various problem for the passengers, whereas the reasons behind this delays of buses
could be various such as irregular vehicle dispatching times, traffic congestion, and various
other issues. Therefore, there is a huge requirement for developing a user-friendly system which
could provide the user real time location of their desired bus. This paper proposes an application
which is android based application, which will overcome all the above mentioned problems by
providing the real time location of the bus. To achieve this system, the GPS (Global Positioning

System) technology is used.

Name of the student :Hiroli Rizwan Mohd Yunus Fatma
Roll No: 13C0O30

Name of the student :Khan Tahir Siraj Ahmed Takdirun Nisa
Roll No: 13C0O43

Name of the student :Shaikh Mohd Farhan Mohd Salim Razia Begum
Roll No: 13CO56

Name of the student :Siddiqui Mohd Husain Shakeel Ahmed Mukimunnisa
Roll No:13C0O60

B.E. (Computer Engineering)
University of Mumbai.

v



Contents

Project I Approval for Bachelor of Engineering . . . . . .. ... ... ... .... i1
Declaration . . . . . . . . .. iii
Tableof Contents . . . . . . . . . . . . . . vii
Listof Figures . . . . . . . . . . o viil
Keywords And Glossary . . . . . . . . . . . . . e ix
Project Overview 1
1.1 Introduction . . . . . . . . . . . . . e 1
1.1.1  Background Introduction . . . . . . . ... ... ... oL, 2
1.1.2 Motivation . . . . . . .. . . 2
1.2 Problem Definition . . . . . ... ... .. 2
1.3 Current SyStems . . . . . . . . . .. e e e e 2
1.4 The Problems with Current System . . . . . . . ... ... ........... 3
1.4.1 Advantages Over Current System . . . . . ... ... ... ...... 3
1.5 Goals and Objectives . . . . . . . . . . .. L 3
1.6 Scope and Applications . . . . . . . . . ... 4
Review Of Literature 5
2.1 Real Time Web Based Bus Tracking System . . . . . .. ... .. ... .... 5
2.1.1  Description . . . . . ... e e e e e e 5
2.1.2 Pros . ..o 6
213 Cons . ..o 6
2.1.4 How we overcome Those problem in Project . . . . . ... ... ... 6
2.2 Implementation of Real Time Bus Monitoring and Passenger Information System 7
221 Description . . . . . . ... e e 7
222 Pros . ... 7
223 Cons ... 7
2.2.4 How we overcome Those problem in Project . . . . . ... ... ... 7
2.3 Public Transportation Management System based on GPS/Wi-Fi and Open Street
Maps . . .. e e e e 8
2.3.1 Description . . . . .. ... e 8
232 Pros . ... 8
233 Cons ... e 8



24

2.5

2.6

3.1

32
33
3.4

2.3.4 How we overcome Those problem in Project

GPS/GSM Based Bus Tracking System (BTS) . . . . . ... ... ... .. ..
24.1 Description . . . . . . ... e e e
242 Pros . ... e
243 Cons ...
2.4.4 How we overcome Those problem in Project . . . . .. ... ... ..
Smart Vehicle Tracking System . . . . . . .. .. .. ... ... .. ...,
2.5.1 Description . . . . . ... e e e e e
252 Pros . ...
253 Cons ...
2.5.4 How we overcome Those problem in Project . . . . .. .. ... ...
Technological Review . . . . . . . . . . .. .. .. ... .. .. .. ...
2.6.1 Android Studio . . . . .. ...
262 GoogleMap . ... . .. ..
263 GPS . ..
2.6.4 GPRS . . . .

System Design and Architecture

4.1
4.2
4.3
4.4

4.5 Component Diagram . ... ... ...

Methodology

5.1 Modular Description . . .. ... ...
5.1.1 Location . ... ........
5.1.2  Tracking Server . . . . ... ..
5.1.3  GPSMapping . . . . ... ...
5.1.4 Database SQL Server . . . . . .

5.2 Sequence Diagrams . . . ... ... ..

5.3 Activity Diagram . . . ... ... ...

System Architecture

Usecase Diagram

Class Diagram . . . . . ... ... ...

Data Flow Diagrams
44.1 DFDLEVELO
442 DFDLEVEL 1
443 DFDLEVEL?2

vi

O O O O O o

10
10
10
10
10
11
11
11
11
11

12
12
12
12
13
13

14
14
15
16
17
17
17
18
18



5.4 Flow-Chart . . . . . . . . . .

6 Implementation Details

6.1 Assumptions And Dependencies

6.1.1  ASSUMPLIONS . . . . . . . . e e e
6.1.2 Dependencies . . . . . . . . ... L

6.2 Implementation Methodologies

7 Results and Analysis

7.1 Testcasesand Result . . . . . .. ... ... .. ... ...
7.2 Analytical Discussion . . . . . . . .. ..o
7.2.1 Database . . . . . . ... e
7.2.2 Application . . . . ...

8 Conclusion and Future Scope

8.1 Conclusion . . . . . . . . .
8.2 LImitations . . . . . . . . . e e e e

8.3 Future Enhancement . . . . . . . . . . . . . . e

References

9 Appendix A

0.1 ForDriver . . . . . . . e,
0.2 ForCommuter. . . . . . . . . o v e e e e e e e

Acknowledgment

6.2.1 DriverSide . . . . . . . e
6.2.2 Server Side . . . . .. L
6.2.3 ClientSide . . . . . . . . . s,

Vil

24
24
24
24
25
25
26
27

28
28
29
29
30

31
31
31
32

33

34
34
34

35



[1] fig.

[2] fig.

[3] fig.

[4] fig.

5] fig.

[6] fig.

[7] fig.

[8] fig.

List of Figures

System Architecture of PTCS ..o Page 12
Usecase DIAZramm ......cocueevuiiiiiiiieiieicreetee et Page 13
Class DIAZIAIM .....eeiiiiiiiieeiieeee et Page 14
Data FIOW DIa@ram ........ccccveieriiiiiiniiieeeeiieeeieee et eeee e e eteee e Page 15-16
Component DIa@ram ..........ccueercuieirieeiiiie et Page 17
Sequence DIaZIam .........c.ccoecveeriieiiiieeniee ettt Page 20
ACtIVILY DIQZIAM ...oeiniiiiiiiiieiiecicece ettt Page 21

Flow-chart DIagram ........cccceoviiiiiiiiiiieeieeee e Page 22

viil



Keywords And Glossary

Keywords :

Public transportation system; Real time bus location; Bus tracking system; Estimated arrival
time (ETA); Maps; GPS; GSM.

Glossary :

B
Bus: a large motor vehicle carrying passengers by road, typically one serving the public on a
fixed route and for a fare.

C

Commuter: a person who travels some distance to work on a regular basis.

D
Disseminate: spread (something, especially information) widely.

Disruptinterrupt (an event, activity, or process) by causing a disturbance or problem.

G

Google Map: Google Maps is a Web-based service that provides detailed information about
geographical regions and sites around the world. In addition to conventional road maps, Google
Maps offers aerial and satellite views of many places. In some cities, Google Maps offers street
views comprising photographs taken from vehicles.

GPS: GPS, which stands for Global Positioning System, is a radio navigation system that
allows land, sea, and airborne users to determine their exact location, velocity, and time 24
hours a day, in all weather conditions, anywhere in the world.

GPRS: General Packet Radio Service (GPRS) is a packet oriented mobile data service on the
2G and 3G cellular communication system’s global system for mobile communications (GSM).

GSM: GSM (Global System for Mobile communication) is a digital mobile telephony sys-
tem that is widely used in Europe and other parts of the world. GSM uses a variation of time
division multiple access (TDMA) and is the most widely used of the three digital wireless tele-
phony technologies (TDMA, GSM, and CDMA).

I
Interface: a device or program enabling a user to communicate with a computer.

X



N
Network: a group or system of interconnected people or things.

P
PTCS Public transport control system.

S

SIM: Subscriber Identification Module, is an integrated circuit that securely stores the interna-
tional mobile subscriber identity (IMSI). It is a portable memory chip that makes you able to
make phone call across the world where subscriber’s network is available.

SMS: Short Message Service (SMS) is a text messaging service component of most telephone,
World Wide Web, and mobile telephony systems. It uses standardized communication protocols
to enable mobile phone devices to exchange short text messages.



Chapter 1

Project Overview

1.1 Introduction

Among all public transportation services, bus service is the major transportation used by the
commuters, mostly from the city sides as it is cost effective and convenient as driving own
vehicle may lead to face traffic congestion and also lack of parking places. But there’s a lot
problem associated with bus services specially there’s no fixed arrival time, this problem occurs
because the current bus service system hasn’t implemented any real time bus tracking system
because of which commuters can’t know the exact arrival time of bus because of which many
commuters are often late to their destination since they decide to wait for the bus instead of

going for alternative means of transport.

This paper focuses on developing an android application through which commuters will be
easily able to track the real time location of the bus which would help the commuters to plan
their journey accordingly; even they could plan their journey while being at home by using this
android application. This system will boost the use of bus services as this system will provide
complete track of the user desired bus like the expected arrival time, expected departure time,
any kind of delay in bus service or any other incident which would be disrupting the bus service.
Hence if any kind of delay is there in the service then user would be able to go for choosing any
other means of transport which will result in his/her time saving. Also this system will increase
the use of bus services since the user would be knowing the expected arrival time of bus then
he/she might opt out of using his own vehicle or cabs which would result in reducing traffic and
even reducing the pollution. The main technologies used for developing this system is Global
Positioning System (GPS) and General Packet Radio Service (GPRS).The Driver or each bus
will have an Android mobile which will have an android application installed on it which will
send its real time location to the server and this location will be disseminated to the another

application i.e. to the user side android application.



1.2. Problem Definition

1.1.1 Background Introduction

The main reason behind choosing android is it is an open source mobile software environment.
Also it is user friendly software hence enabling the ease of access for all users. Even today

almost every second person having phones is operated on android operating system.

1.1.2 Motivation

In today’s generation almost everyone has to travel with some kind of Public Transport. But
somehow the public transport is not on time specially the buses. There is already an application
for the Trains so we thought why not we make the similar application for the buses as well. It
will help all the commuters who travel through bus. The timing of the buses are fixed but most
of the times they arrive at the bus stops very late and because if the students, employees etc
people face alot of problem. So, we wanted to make an application that will solve this kind off

problem.

1.2 Problem Definition

The current bus transport system doesn’t provide any information regarding the bus location
and its arrival time to both passenger and to transport control manager which leads to waste of a
lot of time of passenger and appropriate frequency from the administrator of transport isn’t well
defined. This system uses the GPS or GPRS in order to know the longitude and latitude and
thereby calculates the exact location of the bus that can be transmitted through GPRS or GSM
wireless communication. This system can reduce the waiting time of the passenger to zero and

no passenger would ever have to waste their precious time.

1.3 Current Systems

There are many websites, applications available in the market who provides the services such
as tracking the buses or viewing their estimated times, etc. These system are quite good but not

upto the mark. Some are only web based.




Chapter 1. Project Overview

1.4 The Problems with Current System

Some system was implemented on web based and it was updating the location details routes of
the buses in every 40 seconds which was time consuming. Some system uses the mobile SMS
(Short message Service) to send the latitude and longitude location of the bus. This indirectly
increases the cost of the system. Some system was made in such a way that will save human life
by monitoring the driver behavior which in turn will reduce number of times when the driver

violates traffic regulations.

1.4.1 Advantages Over Current System

Our system reduces the waiting time of commuters for bus. All the current information is
stored to the server and it is retrieved to remote users. When the location information of bus is
disseminated to passengers by wireless media, they can save their time and reach the bus stop

just before the bus arrives, or take alternate means of transport if the bus is delayed.

This system is more user friendly for users to get information visually shown on Google Map.
User can freely get this application for real time tracking of bus which provide interactive inter-
face environment. So by using this application remote user can just wait or they may reschedule

their journey according to the availability of bus.

They can even plan their journeys instantaneously. The use of private vehicles is reduced when
more people use public transit vehicles, which in turn reduces traffic and pollution. Our sys-
tem provides the relevant information regarding all the bus numbers going from users source

destination along with the route details , real time location.

1.5 Goals and Objectives

Our Goals and Objectives were :

1. To gather Information of buses, bus routes and buses no.

2. To fetch the information (location)

3. To create database server tracking server for collecting the data
4. To Develop Android app

5. To connect App with tracking system




1.6. Scope and Applications

6. Our project focuses on the implementation of a Public Transport Control system, by in-
stalling GPS devices on buses.

7. This System will enable the tracking devices to obtain GPS data of the bus locations, which
it will then transfer it to centralized control unit and depict it by activating symbolic represen-

tation of buses in the approximate geographic positions on the route map.

1.6 Scope and Applications

This application will be widely used in the buses for tracking them from which the students, em-
ployees even the workers will be benefitted. We want every bus traveller to use our application
and take the advantages of it. It will be a standalone system designed to display the real-time
location(s) of the buses. The main scope of this system is to provide Mobile application for end

user to find out bus schedules.

This Application will not cost any penny. It is very easy to operate at both levels i.e. Driver side
and Client side. Also, if our application is used in a proper way it will increase the travellers
through Public Transport, which will indirectly decrease the noise and air pollution since many

private vehicles will not be used.




Chapter 2

Review Of Literature

Real-time tracking of Public transport vehicle has been a field of interest for many researchers
and a lot of research work has been done for tracking system. Public Transport Control System
will make the customer’s decision taking strong and time will also be saved by improving the

accuracy and by showing the estimated time.
Many System are available in the market nowadays but they have some shortcomings. We

have gone through many papers and have taken all the positives from it and we have tried to

overcome the problems which were present in the previous papers.

2.1 Real Time Web Based Bus Tracking System

2.1.1 Description

It was proposed by Manini Kumbhar, Pratibha Mastud, Meghana Survase, Avdhut Salunke,
Shrinivas Sirdeshpande Feb, 2016.

The real time tracking of were done by their proposed system and that information is then given
to remote user who want to know the real time bus information. Some technologies like GPS ,

Google maps and GPRS were used for development purpose.



2.1. Real Time Web Based Bus Tracking System

2.1.2 Pros

Their system provided web based application, which gives real time location of bus on Google
Maps to remote user. It was updating the location details routes of the buses in every 40

seconds.

2.1.3 Cons

In this paper the system was implemented on web based accuracy was also a problem and it

was not an android application

2.1.4 How we overcome Those problem in Project

We are making it an android application so that it can be easily accessed by the user. Also we

are making the updating of the location and routes more accurate for the users.




Chapter 2. Review Of Literature

2.2 Implementation of Real Time Bus Monitoring and Pas-

senger Information System

2.2.1 Description

It was proposed by Swati Chandurkar, Sneha Mugade, Sanjana Sinha, Megharani Misal, Pooja
Borekar May, 2013.

This paper focused on the implementation of a Real Time Passenger Information (RTPI) sys-
tem, by installing GPS devices on city buses. The Real Time Bus Monitoring and Passenger
Information system is a standalone system designed to display the real-time location(s) of the

buses in city. Specific software’s were used to interface the data received to the map.

2.2.2 Pros

That research has enabled the tracking devices to obtain GPS data of the bus locations, which it
will then transfer it to centralized control unit and depict it by activating symbolic representation

of buses in the approximate geographic positions on the route map.

2.2.3 Cons

The system calculates the arrival time of the bus and displays it in the user’s smart phone. They
were also displaying it on the bus stops so if the user is at home then he/she will not be able to

see it.

2.2.4 How we overcome Those problem in Project

We are not only showing the more accurate estimated time but also showing the route on which

the bus is currently running. So that user can plan their journey in a better way.




2.3. Public Transportation Management System based on GPS/Wi-Fi and Open Street Maps

2.3 Public Transportation Management System based on GPS/Wi-
Fi and Open Street Maps

2.3.1 Description

It was proposed by Mr. Saed Tarapiah Shadi Atalla in 2015.

In this project they focused on public transportation vehicles - such as buses, and mini-buses,
where the goal of the project is to design and deploy a smart/intelligent unit attached to public
vehicles by using embedded microcontroller and sensors and empowering them to communicate

with each other through wireless technologies.

2.3.2 Pros

The proposed Offline Intelligent Public Transportation Management System played a major role
in reducing risks and high accidents rate, whereas it could increase the traveler satisfactions and
convenience. Here, they proposed a method, software as well as a framework as enabling tech-
nologies to for evaluation, planning and future improvement the public transportation system.
Their system even though could be as whole or parts could be applied all over the world, they
mostly targeted developing countries. That limitation mostly appear by consider off-shelf tech-
nologies such as WiFi, GPS and Open Street Maps (OSM).

2.3.3 Cons

They have made the system that will save human life by monitoring the driver behavior which

in turn will reduce number of times when the driver violates traffic regulations.

2.3.4 How we overcome Those problem in Project

We are removing this part since the speed of the Transport buses in India is limited to only 40
kmph. Instead in this we are adding some other features such as tracking the bus so that the user
can plan their journey accordingly, Also the use of private vehicle will be reduced if the users

starting travelling to public transport and that is why even the air pollution will be reduced.
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2.4 GPS/GSM Based Bus Tracking System (BTS)

2.4.1 Description

It was proposed by Christeena Joseph ,A.D.Ayyappan , A.R.Aswini, B.Dhivya Bharathy Dec,
20134

Vehicle tracking systems are available vastly in market, but a good and effective product tends
to be of more cost. This paper was proposed to design and develop a tracking system that is

much cost effective than the systems available in the market.

2.4.2 Pros

The tracking system here helps to know the location of the college bus through mobile phone
when a SMS (Short Message Service) is sent to a specific number thus noticing the bus location
via SMS. By incorporating a GPS(Global Positioning System) and GSM(Global System for
Mobile communication) modem the location of the device by sending a SMS to the number
specified. No external server or internet connection is used in knowing the location at user end

which in return reduces the cost.

2.4.3 Cons

This system uses the mobile sms to send the latitude and longitude location of the bus. This

indirectly increases the cost of the system.

2.4.4 How we overcome Those problem in Project

This part is not required since our system will directly display the buses on the google map with

its route and will carry every detail about it.




2.5. Smart Vehicle Tracking System

2.5 Smart Vehicle Tracking System

2.5.1 Description

It was proposed by Mrs. K.P.Kamble July, 2012

Smart vehicle tracking system was used for tracking the vehicles. Many a times it is not required
to track your vehicle or target globally. In majority of cases tracking is more restricted to local
purposes only, such as tracking movement of vehicle within city, tracking the raw materials

within industrial estate or to know the present position of your daughter or son within city.

But unfortunately in the pursuit of making things complex that simple idea was forgotten. That

simple yet powerful idea formed the basis of that revolutionary project.

2.5.2 Pros

You can optimize driver routes, save petrol or gas and time, reduce theft and control the vehi-
cle functions. All that coupled with a very low cost, a robust design and tremendous market

potential makes their model even more attractive.

2.5.3 Cons

The Drawback was that the system was applied only for the website so users cannot access it if
they are out of their home. Messaging was also used in that system which indirectly increases

the cost of the system.

2.5.4 How we overcome Those problem in Project

The system will be an application (android based) so that the user can access the application
even if he/she is out of their home. Messaging part is removed because the user will be getting

live information that is why it is not required.

10



Chapter 2. Review Of Literature

2.6 Technological Review

2.6.1 Android Studio

We have used Android Studio for making our Application. It is an integrated development en-
vironment (IDE) from Google that provides developers with tools needed to build applications
for the Android OS platform. Android Studio is available for download on Windows, Mac and

Linux.

2.6.2 Google Map

Google Map is used in the Application to display the location of the Bus to the user. Google
Maps is a Web-based service that provides detailed information about geographical regions and
sites around the world. In addition to conventional road maps, Google Maps offers aerial and
satellite views of many places. In some cities, Google Maps offers street views comprising

photographs taken from vehicles.

2.6.3 GPS

GPS is the core of our project as our project is totally based on it. GPS, which stands for Global
Positioning System, is a radio navigation system that allows land, sea, and airborne users to
determine their exact location, velocity, and time 24 hours a day, in all weather conditions,
anywhere in the world. Wehave used GPS for showing the location of the bus on the Google
Map.

2.6.4 GPRS

We have also used General Packet Radio Service (GPRS) technology in our Application and it is
defined as a packet-based mobile data service on the global system for mobile communications
(GSM) of 3G and 2G cellular communication systems. Even this is used with GPS for showing
the location of the bus on the Google Map.

11



Chapter 3

Requirement Analysis

3.1 Platform Requirement :

1. JAVA

3.1.1 Supportive Operating Systems :

The supported Operating Systems for client include:
1. Linux
2. Ubuntu

3.2 Software Requirement :

The Software Requirements in this project include:
1. Android Studio

2. Netbeans

3. Google Map

12



Chapter 3. Requirement Analysis

3.3 Hardware Requirement :

The Hardware Requirements in this project include:
1. GPS

2. GPRS

3. Mobile Phone

3.4 Feasibility Study

Our application aims at the students/commuters who travels alot for work or for education. The
time is very crucial in today’s world so we want them to save their time by using our application.
The should have the knowledge about what time they should leave the home to take the buses

and if not possible then any other public transport.

There are many applications, websites who provides these services but all of them has some
kind off lack-ness in them. So we made this application to overcome all that kind of lack-ness

and commuters can have the best application for their purpose.

Although both serves many similarities but they also differ in many aspects such as in terms of
accuracy, timing of estimation, tracking the location, updation of location etc. So, this project

is made to overcome all those shortcomings faced by the current systems.

The Application will be feasible in the context of timing, it will be helpful in managing the
work for the commuters. The planning of the journey for the users or commuters will be very

easily done. Therefore, this Application will be feasible for the users as it is timing saving.

13



Chapter 4

System Design and Architecture

4.1 System Architecture

&

|
User

Start the
Application

Calculating the Longitude
And Latitude of EUS
using Android Applicationn

Retrieve Current

Request For Location of BUS
Location

Sending Current
Location

Tracking Server

Send data
Bus Positioning
Processing Module Database
SOL Server
Retrieve Data
Real time bus
analyzer and
computation

GPS device
mapping

BUS routes
allocation
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Chapter 4. System Design and Architecture

4.2 Usecase Diagram

Central System

User

Keeps updating the location
data in every small intervall of ime
through gprsigsm

Opens the app and searches
for the bus schedules

Data is retrieved from the central
system and displayed on the
customers app

Customers Decision taking is
done on the basis of the
location of the bus

Bus

Fig. Usecase Diagram
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4.3. Class Diagram

4.3 Class Diagram

Passenger
+P_id : int
ST » i
; + from : int PR .
| +toint !
Stop
Bus i B
T + stop_id : int
+bus_id : int —eeet +name : String
+ max_capacity. int + Location : float
+ passengers : Perserg | T M. passengers : Person[]
+ currentLine: line RELELY
+currentStop: Stop [Tt b
<o ': s
+reset() + showbusLocation()
+ changeColor(} ' !
+ getPassengersGetOn()
: Y |
Line
Temne- +line_id - int
+name:Sting | !
+ stops : stop]
+ buses : Bus[]
+0nSim : boolan
+interval : int
+reset()

Fig. Class Diagram
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Chapter 4. System Design and Architecture

4.4 Data Flow Diagrams

4.4.1 DFD LEVEL 0

Level 1

Locay
WS 0N Dgga;
requestior & Public Sails
Transport
Commuters/ Contral Server
Passengers ,(_____‘_\*_‘_‘_ System _-_-_._________________,
Bus Route Details Fetch location
Fig. Data Flow Diagram Level 0
LEVEL 1
D Customer Database —»GPS (Bus Location)

Customer -

A4
b
A

System

Public Transport Control | » Server

Fig. Data Flow Diagram Level 1
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4.5. Component Diagram

443 DFD LEVEL 2

LEVEL 2

Customer Database ﬂ Server Database

21 22

Customer 4————»| Public Transport Control Server
System

23

B e
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Chapter 5

Methodology

5.1 Modular Description

The Driver having the mobile phone will act as GPS receiver installed in the bus is the major
part of the system, which is responsible for capturing the current location of the bus which is
received in terms of longitude and latitude from GPS satellite or by GPRS. Best technology
will be chosen from the two of them either GPS or GPRS. First of all, whether the GPS is on
or not will be checked. If it is not on, then the popup will be given on the screen to set the GPS
on. After that the network of the mobile is also used to fetch the location of the bus in terms of
latitude and longitude and then the best technology is taken. Later this received position data
needs to be transferred to central tracking server so that it can disseminate this information to
the users of the proposed system for that wireless network is required to transmit this data which

should also be reliable.

At central control unit the server is responsible to receive this position data and com-
pute the exact position of the bus also computes the estimated arrival time (ETA) of the bus
at each bus stations in its route, this data is stored in database available at central control unit.
This central database will also contain each bus information such as Bus ID, routes, actual ar-
rival/departure time. Further whenever a user will request for the location of a particular bus or
its estimated arrival time (ETA) the information will be provided by the central tracking system
through the means of GPRS.

One additional feature that would be added in this system is since the data which
would be received by the user in the android application will be displayed on a map so there
may a situation arise where due some network problem or slow Internet the map would take a

lot time to load or might not load only so at such situation the system will detect this problem
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5.1. Modular Description

and the location will be shown without the map.

5.1.1 Location

Location is the core module of our Application. The location will be traced of the bus via
GPRS/GPS device which will be installed on the bus. The Bus driver will be having a mobile
phone in which there will be an Application for the bus driver. They just need to click on the
start button which will be present in the Application and then the gps will start working if the
location is not on then it will popup to make it on then it will choose from network provider
or gps provider, it will choose the one which is best and it will send that location to the server.
This tracings will be done continuously after every 5 seconds till that Application’s stop button

is pressed.

5.1.2 Tracking Server

We have two modules in our Tracking Server viz. Bus Positioning Processing Module and Real

Time Bus Analyzer and Computation.

In the bus Positioning Processing Module the positions of the bus are tracked. What is the lati-
tude and what is the longitude are answered by this module. It keeps storing it in the database so
that the accuracy can be maintained and the most recent location is given to the users whenever

they request it.

In the Real Time Bus Analyzer and Computation module the calculation for the latitude and

longitude will be done and stores it in the database.

5.1.3 GPS Mapping

GPS as it stands for "The Global Positioning System" is used for showing the location for the
searched thing. Therefore we are using it to track the location of the Bus which will be sent
through the Driver’s Mobile. It will be calculating the latitude and longitude of the bus and then
from that latitude, longitude it will search it on the map and then it will display it on the Google

Map with the name of that particular location.
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Chapter 5. Methodology

5.1.4 Database SQL Server

The most important thing in the database is the latitude and the longitude of the bus. The
Mobile sends the latitude and longitude from the bus to the tracking server. The tracking server
receives it in terms of latitude and longitude it simply means that it gets received in the table
which consists of 2 columns viz. lat and lon and then it gets saved. This process happens after
every 5 seconds. So, whenever the user requests for the location of any bus then that request
goes to the server and then the server responds it with the name of the location on the Google

map. Thus it does this process as early as possible so that the user does not have to wait much.

5.2 Sequence Diagrams

. Passenger Application Database . Dirivers App

1: open application 2 . Enter bus number 2.1:0Openthe app

A 4
. 4
-~

1.2:is GPS enabled ? 3:Request for location 2 9-Turn on GPS

i i

-~
-~

k4

4 show the current 2.3 Location updated

5 Getting current location location of bus

A
A

Fig. Sequence Diagram
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5.3. Activity Diagram

5.3 Activity Diagram

START

User Request for Location of
the Viehicle

NO

GPS Route Mapping and Bus

Requestgoio

Data/Wifi is on or Tracking Server
not will be
checked
YES

Bus Route are Stored

Tracking Server

Retrieve Data

Database Server (SQL Server)

Route Allocation

Bus with GPS Device

Send Current Location

Retrieve Current Location

Tracking Device

END

Fig. Activity Diagram
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Chapter 5. Methodology

5.4 Flow-Chart

l START l

Y

User Request for Location of|
the Veehicle

NO Data/Wifi is on or

not will be
checked

Turn it ON

Requestgoto
YES Tracking Server

Tracking Server

Retrieve Data

Bus Route are

Stored
GPS Route Mapping and Bus Database Server (SQL Server)|

Route Allocation

Send Current
Location

Tracking Device

Refrieve Current
Location

Y
BEus with GPS Device|

Fig. Flow-Chart Diagram
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Chapter 6

Implementation Details

6.1 Assumptions And Dependencies

6.1.1 Assumptions

Few Assumptions have been made regarding this project such as:

1. The commuter should be having a phone, more specifically an Android phone which will

have the GPS in it so that the tracking can be done easily.

2. If possible that phone must have a SIM card inserted in it so that when GPS doesn’t work

properly then it can search the location through the SIM’s network.

3. The Bus Driver should also have the application installed in their phone for the tracking
of location either through the GPS or SIM’s network.

6.1.2 Dependencies

1. Our Application is very much dependent on GPS of the mobile and if that is not present then
the network of that particular mobile.

2. Since the location is included in this Application therefore it is necessary for us to work
with GPS and GPRS to trace it.
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Chapter 6. Implementation Details

3. The GPRS and GPS tracking works very efficiently outside of the house but to make it work
inside of the house also then we have network provider which will trace the location through
the SIM of that Mobile.

6.2 Implementation Methodologies

The Whole project is divided into 3 stages : Driver Side, Server Side and Client Side.

6.2.1 Driver Side

The Driver will be having an android phone with our application installed in it. When he gets
in the bus he just need to on the application and then press on the start button as shown in the

diagram. When he presses the button on the location is checked and the it gets the location from

the GPS of the mobile.
¥ d=r3i3

GPS Provider
Longitude 0.0
Latitude 0.0
Network Provider

Longitude 0.0

Latitude 0.0
Best Coordinates

Longitude 0.0

Latitude 0.0

START

The location gets updated in every 5 seconds and the location is send continuously to the
database until it reaches the Destination. So when the bus reaches the destination the bus driver
just need to press the stop button which is provided on that application. When the stop button
is pressed then the location tracking will stop working. This is shown in the diagram as shown

below :
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6.2. Implementation Methodologies

Qv dm33

Bus Locator

GPS Provider
Longitude 73.10026469
Latitude  18.99284323

Network Provider
Longitude 0.0
Latitude 0.0

Best Coordinates

Longitude 73.10026469

Latitude 18.99284323

STOP

6.2.2 Server Side

The location which are continuously send by the bus driver’s mobile is directly stored in the

Database which has two fields "longi" and "lati" as shown in the diagram. From the database

whenever the user sends the request for any particular bus then the information of that bus is

provided to that user.

databases-auth.000webhost.com / localhost / id1327101_demo_db / poly | phpMyAdmin 4.6.6 - Mozilla Firefox 1y ) 431PM
5 ™ MyDrive-GoogleD... % | 4] SaiNagarbusstop, ... % File Manager * | 000webhost File Mana... 4+ databases-auth.000... x
bl ¢ ©a

=

= L
> HEOOES [E] Browse 34 Structure [] SQL 4 Search ¥t Insert | = Export [ Import ” Operations 3= Triggers

— Recent Favorites

h =& +, Current selection does not contain a unique column. Grid edit. checkbox, Edit, Copy and Delete features are not available. &

‘ 1@ New

e (- | id1327101_demo_db « Showing rows 0 - 3 (4 total, Query took 0.0007 seconds.)

. L_d New

-'g’ 4% coord SELECT * FROM “poly

= +-1n poly - Profiling [ Edit inline ] [ Edit 1 [ Explain SQL 1 [ Create PHP code 1[ Refresh ]
B ¥4 thlinterviewees
”'., Show all | Mumber of rows: | 25 j Filter rows:

+ Options
lat lon

18.992464 73.100735
18.993859 73.09956
18.993078 73.098401
18.992327 73.098814

| show all | Number of rows: | 25 j Filter rows:
Query results operations

(5 Print % Copy to clipboard 5} Export ff; Display chart [ Create view

W Console
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Chapter 6. Implementation Details

6.2.3 Client Side

The Client can search for any bus they want as shown in the diagram. The user has to put the
number of the bus from which they want to travel. Then they have to put the destination so that

the proper location route can be shown to them as per their request.

Whenever the Client requests any query it is directly sent to the server, the server then searches
for the bus which has been requested by the user. The recent location of that particular bus is

then sent to the user and all the information related to it.

Be N TDL . 94%E510p.m. f @ M 700D .4 94%0 5:10 p.m.
ClientApp ClientApp

Select Bus Stop : Select Bus Stop :
SAI NAGAR SAI NAGAR

SAI RATNADIP SOCIETY
PRANT OFFICE
SHOW ON MAP
DARGA NAKA
NAGARPALIKA OFFICE
NAVIN PANVEL POLICE STN.
THANA NAKA

PANVEL BUS STAND

PANVEL RAILWAY STATION

Then finally the user puts the destination and then the it is taken by the server and route is shown

to the user with the source and destination on the google map as shown in the diagram.

75 (Sai Nagar to Panvel Stn.) SEARCH

AN

&
&
o

Channel Upvan Your Bus Location

Sai raj paradise

Google
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Chapter 7

Results and Analysis

7.1 Test cases and Result

In Our Project, We performed the following test cases:

Analysis: Gathering Information of Buses, Routes of the Buses and Bus numbers .
Outcome: The whole information.

Error: We could not get the information of all the buses.

Analysis: To create the database server and tracking server .

Outcome: The data which is sent by the driver’s mobile will be received by the tracking server
and then it is stored in the database. So whenever the user asks for the information of the bus,
the recent one will be given to him as output.

Error: We did this successfully. No error came.

Analysis: To connect application with tracking system.

Outcome: Without connection between the Application and Tracking system it is impossible to
answer the queries from the user. The information should be received by the user which should
be the most recent one.

Error: There was alot of error coming in the connection while coding but finally it is sorted out
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Chapter 7. Results and Analysis

7.2 Analytical Discussion

The Results of our project deals with two kinds viz. Database and Application.

7.2.1 Database

The Tracking system plays a vital role in retrieving the information of the buses, we have to
store them somewhere so that whenever user requests for any buses information we can send
the most recent one to them. As shown in the diagram we have created a table in which the

locations of the buses are stored. In our database when we track the location we first get the

latitude and longitude and then we get the name of that particular area.

databases-auth.000webhost.com / localhost / id1327101_demo_db / busstop | phpMyAdmin 4.6.6 - Mozilla Firefox Ty <) 4s53pM I
é ™ My Drive-GoogleD... % | JA] Panvel Railway Stati... x File Manager ® | 000webhost File Mana... 44 databases-auth.000... %
bl € ) © & | https;//databases-aut
=
& php
.} oElel e 5] Browse 4 Structure [] sqQL L Search 3¢ Insert &} Export [ Import /” Operations 35 Triggers
= Recent Favorites
D - @ + Showing rows 0 - 8 (9 total, Query took 0.0007 seconds.)
‘ —p New SELECT * FROM “busstop
— =L | id1327101_demo_db N
. |__d New Profiling [ Edit inline 1[ Edit 1 [ Explain SQL 1 [ Create PHP code ] [ Refresh ]
o +.lx busstop
A L_y coord B Show all Number of rows: 25 j Filter rows: Sort by key: None :I
a] #1704 poly
s + Options
"" +—T— v id bsname lati longi
— &7 Edit i.é Copy @ Delete 5 SAINAGAR 18.994426 73.0954829
& Edit %E Copy @ Delete & SAIRATNADIP SOCIETY 18.994566 73.0944849
&7 Edit ¥ Copy @ Delete 7 PRANT OFFICE 18.9901201 73.1090593
&7 Edit ¥ Copy @ Delete 8 DARGA NAKA 18.9800201 73.1081594
&7 Edit 3¢ Copy @ Delete 9 NAGARPALIKA OFFICE 18.9885901 73.1058128
& Edit ¥ Copy @ Delete 10 NAVIN PANVEL POLICE STN. 19.0063181 73.1170848
& Edit 3¢ Copy @ Delete 11 THANA NAKA 18.9948691  73.111864
& Edit % Copy @ Delete 12 PANVEL BUS STAND 18.9789937 73.1291368
& Edit z-é Copy @ Delete 13 PANVEL RAILWAY STATION  18.9889937 73.1191367
-

I‘Consol; Checkall  Withselected: (PEdit #iCopy (@ Delete &) Export

All the Information is stored in a linear sequence so that it becomes very easy to send the most

recent location to the requested user as shown in the diagram.
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7.2. Analytical Discussion

databases-auth.000webhost.com / localhost /id1327101_demo_db / coord | phpMyAdmin 4.6.6 - Mozilla Firefox ty € 4a30PM I
™ My Drive-GoogleD... % | JA| Sai Nagar busstop, ... X File Manager ® | 000webhost File Mana... 44 databases-auth.000... %

'11 @

S 000webhost.com, B¢ B ¥ A& 9 =
— CT server: localhost:3206 1327101_demo_db » [ Table: coord
= php
ﬂ OEleEe |Z] Browse ot Structure [ sqQL , Search #¢ Insert = Export [i& Import / Operations 25 Triggers
Recent Favorites
B - @ + Showing rows 0 - 24 (184 total, Query took 0.0008 seconds.)
‘ 8 New SELECT * FROM “coord’
=L id1327101_demo_db N
. |__d New Profiling [ Edit inline 1[ Edit 1 [ Explain SQL 1 [ Create PHP code ] [ Refresh ]
= +Llx coord
= ‘L-Jf‘, poly 1 :I ERY B Show all Number of rows: 25 j Filter rows: Sort by key: None :I
ﬂ + = tblinterviewees
"., + Options
* _re - id longi lati
— &7 Edit E-E Copy @ Delete 1 73.10030512 18.99289157
— & Edit % Copy @ Delete 6 72.8219542 18.966286
— &7 Edit ié Copy @ Delete 7 72.8219542 18.966286
— &7 Edit ¥ Copy @ Delete 8 72.834635 18.921998
— &7 Edit % Copy @ Delete 12 73.10030512 18.99289157
— &7 Edit ¥ Copy @ Delete 13 72.8219542 18.966286
— & Edit & Copy @ Delete 14 73.10030512 18.99289157
— & Edit Z-E Copy @ Delete 15 72.8219542 18.966286
— &7 Edit %¢ Copy @ Delete 16 73.10030512 18.99289157
= — &7 Edit i.é Copy @ Delete 17 72.8219542 18.966286
- W Console

7.2.2 Application

In the Application User first requests the query for any bus, this query is sent to the database
and from that database the user gets the most recent location of that requested bus. They have
to just put the number of the bus in the application and the all the further process is done on

server side.

|:r'1er Bus Nun SEARCH 75 (Sai Nagar to Panvel Stn.)| SEARCH
Iceland oo ' ? Iceland Jn ! z
) )2
Norway Norway 1y
United i United AL
Kingdom Kingdom K
~Spain ~Spain
North | o) North |
Atlantic i / : " Atlantic L3
; 5 ran s 55
Ocean Agera | Linya |EaypL Ocean ot ‘Egyp‘

| ’Saudi Arabia/ “Saudi Arabia

| suda

Sudan [~ e

Brazil

South Eé[s/m\na‘ Madagascar
Atlantic JC o
Ocean South Africa
*ntina
Southern
Ocean

Google
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Chapter 8

Conclusion and Future Scope

8.1 Conclusion

This Public Transport Control System tracks the current location of all the buses and estimates

their arrival time at different stops in their respective routes.

It disseminates this information to passengers using smart phone application which is android
based. This research serves the needs of passengers, vehicle drivers and administrators of the

transport system.

So this system gives a well-organized transport management which is highly recommended
in this modern era to fulfill customer needs. This project contributes to the society to make their

life better so that they can also get benefited by evolutions in technology.

8.2 Limitations

1. The basic limitation of our project is that, we have only made the application for mobiles, we

haven’t made any website for this.

2. The security in this project is not among the best ones. So video cameras can be installed
in the buses and then it can be used for recording in the bus, then calculating the number of
passengers and finally letting the user to know whether the seats are available in the bus or not

in the application.
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8.3. Future Enhancement

3. The tracking of the GPS indoor will take a bit of more time as compared to the outdoor

tracking.

8.3 Future Enhancement

1. The video camera’s can be installed in the buses so that the no. of passengers getting into the

bus and getting out of the bus can be easily calculated.

2. This project is having a wide scope. A web based application which can be further mod-
ified using cloud. Use of video camera to this system would take this system to the next level
in the field of security. It will help to monitor the crimes that happen now a days which is
witnessed by common people every day. This would prove a major breakthrough in reducing

the crime rates. Also, with use of motion sensors the speed of the bus can be calculated.
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Chapter 9

Appendix A

9.1 For Driver

1. Just open the Application and click on the Start Button.

2. If the GPS is not ON then make in ON by going in the SETTINGS -> Location.

9.2 For Commuter

1. Open the Application

2. Go to search box for filling the destination

3. Fill the Destination, Source will be take by default through the GPS of the phone or else
the user can also fill the user if he/she wants to put any other location rather than the current

one.

4. The output then will be displayed on the Map.
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