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ABSTRACT

We all are busy in modern world. One of the wasting event occurred when most of us are waiting for
transport vehicles which are arrived in inconsistence period. People who are official employer suffer
a lot for lacking of proper vehicles arrived. Among the huge number of vehicles it’s painful to track
and choose appropriate one at busiest period. Waiting on road for arrival of transport vehicles wasted
our time and focused away on our main responsibilities in daily life. It also crowded the road side
areas and sometime blocks the roads.So, it needs such a system which can notify passengers when
their required vehicles are approaching, the current states of vehicles, is this public transport or
sitting service etc. In this paper, | will try to solve the painful issue behind the transport vehicle
services. Now a days, majority of the working population usage the smart phone especially android
phone. It could be most acceptable if I build up a system which can solve the transport system in a
while by using an app.
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CHAPTER 1
INTRODUCTION TO CITY BUS TRACKING SYSTEM

1.1 Introduction

City bus tracking system helps passengers to get desire bus for destination without knowingthe bus
and route before. It will reduce the suffering of passengers to wait on road to get bus and also
remove the crowding situation besides the road. Passenger can do their daily activities effectively
without wasting time for waiting to the bus arrival to ride on it. This system only required a smart
phone (Android OS right now) and mobile data connected. Automatically it will show all nearby bus
stands where buses are moving. They can choose preferred bus stand and then destination to go on.
All buses will be visible on the map in real time which are tends to go from that route. Passenger can
also choose preferred bus service from the bus list of that route. When bus will arrive to the bus
stand which passenger choose to get ride on the bus, system will notify passenger about the bus
arrive. And when the destination approaching it will notify too.

1.2 Project Top View

Project Id CBTS-01

Project Name City Bus Tracking System
Project Manager Mohammad Naderuzzaman
Project Quality Facilitator Than Aung Kyow

Client Name City Bus Tracking System
Project Category High

Platform/ Technology Description Platform-Android OS,
(Operating system, database, language, front- Technology-Android Studio,
end, etc.) Database-Firebase, Language — Java
Project Start Date

Estimated Project End Date

Total Estimated Calendar Days

Total Estimated Size (say, QSU)

Total Estimated Effort

Table 1.2: Project top view

1.3 Objectives
» View all buses graphically on the map which are nearby passenger’s standing location.
» Can view graphically where required buses are placing now.
» Notify buses are fully loaded or not.
» Can view buses graphically depending on the destination where they are wish to go!
» Only show the buses in map for specific destination.
» Can identify is the bus local or sitting service.
» Can hide own-self from map which could be viewed by driver.
> Notify passengers when the bus arrive to the waiting station.
> Notify passengers when the destination is approaching.
» Can choose preferred bus from the bus list.




CHAPTER 2
PROJECT REVIEW

2.1 Project Management
Project management skills are most important to successfully develop a project. This is the
application of knowledge, skills, tools, and techniques to project activities to meet the project
requirements. Project management focuses on achieving the objectives by applying five processes
presented in the figure below.

Initiating Planning Executing Closing

Monitoring

Figure 2.1: Project development phases

2.2 City Bus Tracking System

This system is beneficial for both passengers and drivers. Also beneficial for bus authorities. It
consists of most important features and functionalities to turn the idea into real world project. Bus
authority has the huge responsibilities to maintain their bus service within the system.

Components

Passenger features
Driver features

Super admin features
Admin features

Bus authority features

YVVVVYY



Start

City Bus
Tracking
System

Passenger Driver Super Admin

Registration

System
Process

Login

Bus Authority

Figure 2.2.1: Data flow diagram for City bus tracking system’s components

Roles or Features

Y

Location access
Manipulation on google map
Notification

Visibility passenger/driver
Bus stand selection

Driver management

Bus management

Bus stand management

Bus route management
Tracks daily income

Tracks daily total passengers
Super admin management
Admin management

Bus authority management

VVVVVVVVVVYVYYVYVY



. Manipulati -
Location anipuiation L Visibility Bus Stand
on Google Notification )
Access Passenger/Driver Selection
Map
A A A A A
L { )| J
Bus Authority Driver
Management Management
City Bus
Tracking
System
Admin Bus
Management Management
Super Admin Trar_:ést;awy Tracks Daily Bus Route Bus Stand
Management Income Management Management
Passengers

Figure 2.2.2: Data flow diagram from CBTS’s roles or features

Passenger Features

Location access

Notification
Visibility

YV VYV VYV

Bus stand selection

Manipulation on google map

Passenger
l Y Y \d l
) Manipulation
Location on Google Notification Visibility Bus 5‘?””
Access Map Selection

Figure 2.2.3: Data flow diagram for passenger features

Work process:

> Firstly, passenger needs to login the system. System will automatically registered that
passenger if he/she hasn’t account yet.
> Needs to enable GPS location to use this system.
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System will detect the nearby bus stands of passenger current location from where he/she
needs to choose preferred bus stand to ride on the bus.

After choosing nearby bus stand map will show all buses on that bus stand.

After choosing destination map will show only relevant buses on that bus route.

System will also enable to choose preferred bus service from that bus route.

Notify user when buses are approaching to them and to the destination.

Will allow to hide themselves from map to show on there.

Driver Features

Location access
Manipulation on google map

Notification
Visibility
Driver
L ocation Manipulation
- on Google Notification Visibility
Access
Map

Figure 2.2.4: Data flow diagram for driver features

Work process:

>
>
>

>
>

Firstly, driver needs to login the system. System will automatically detect it and show
appropriate screens for that driver.

Needs to enable GPS location to use this system.

Show all passengers on map whose are nearby the bus or chooses to the same route to go to
the destination.

Notify driver if passengers are approaching to the bus.

Notify if bus stand is approaching.

Able to hide to see passengers on the map.

Super Admin Features

>
>

Admin management
Bus authority management



Super Admin

Admin Bus Authority
Management Management

Figure 2.2.5: Data flow diagram for super admin features

Work process:

» Firstly, super admin needs to login the system. System will automatically detect it and show
appropriate screens for that super admin.

> Search the account and turn this as admin or bus authority.

» Has ability to remove admin or bus authority.

> Tracking admin activities.

Admin Features

> Bus stand management

Admin

Bus Stand
Management

Figure 2.2.6: Data flow diagram for admin features

Work process:

» Firstly, admin needs to login the system. System will automatically detect it and show
appropriate screens for that admin.



> Search the bus stand on relevant city which will visually show on the map and insert it into
the database by simply pressing a button.

Bus Authority Features

> Driver management

Bus management

Bus stand management
Bus route management
Tracks daily income

Tracks daily total passengers

YV VY VY

Driver Bus
Management Management
Tracks Dail -
y . Bus Stand
Total Bus Authority
Management
Passengers :
lracks Daily Bus Route
Income Management

Figure 2.2.7: Data flow diagram for bus authority features
Work process:

> Firstly, bus authority needs to login the system. System will automatically detect it and show
appropriate screens for that authority.

Turn the account into driver account.

Ability to remove driver account.

Add bus for their bus service.

Ability to modify and remove the bus among their bus service.

Assign or remove driver to/from a particular bus.

Create bus route for their bus service.

VVVVYYVYYVY



» Modify or remove bus route from their bus service.
» Assign or remove bus to/from their bus route.
> View total passengers and total income on a particular bus in daily bases.



CHAPTER 3
RSOURCES

3.1 System Development Life Cycle

Systems Development Life Cycle (SDLC) is the most common process adopted to develop a project
and not surprisingly, this project is following this model too. To be precise, waterfall model is being
applied. Waterfall model is a sequential model process where the input of a phase actually results
from the previous phase.

R
e
R
=

Figure 3.1: SDLC Phases

There are five phases in this model and the first phase is the planning stage. The planning stage
determines the objectives of the project and whether the project should be given the green light to
proceed. This is where the proposal submission comes into picture. After obtaining the approval, the
next phase is analysis. Gathering and analyzing the system and user requirements is essential for
entry to the design step.

With the user requirements gathering completed, there is a need to prepare the resources for the
project. Be it software or hardware components, careful consideration and selection is to be taken
care at this stage. The decision on the appropriate resources to be used is further elaborated under the
subsections below. The next step is to design the system and database structure.

Results from the analysis and preparation that were concluded from the previous stage are put into
action. With the user requirements in mind, the flow of the system is planned and the user interface
is designed to suit their easy navigation needs. In addition, the number of tables, attributes, primary
and unique keys of the database is listed.

After completing the design, actual coding begins. Database is created and codes are written. Some
of the codes required amendments and improvement to it so these are being developed at this fourth
stage of the waterfall model. With the development completed, testing will begin. The codes and
database are tested to ensure the results obtained are as intended. More time is spent on both
development and testing stages because it is inevitable to have errors and issues and buffer time is
allocated for troubleshooting.



CHAPTER 4
SYSTEM ANALYSIS AND DESIGN

4.1Use Case Analysis
In order to provide a clear idea about the functionalities of City Bus Tracking system, I’ve provided
use case analysis for both Passenger/Driver and Admin Panel app.

Passenger/Driver

Verify
<<include>> account

Login

Location request Create account

<<extend>>

Choose riding bus statnd
Choose destination bus stand
View local/sitting bus

View bus overloaded
or not

Choose preffered bus

Driver
Passenger View passengers
Notify bus arrive

Notify passenger
approching

Ridding on bus

Notify destination arrive

Logout

Figure 4.1.1: Use case analysis for passenger/driver app
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Q

Admin Panel

Authority

Remove
Admin/Authority

Create

Admin/Authority s<extend>>

e

Remave city
bus stand

Add city bus
stand

<<extend>>.

» extend Modlfy
r bus route
Add bus route

v

Remove
bus route

Remove
Creale driver ‘7«“‘5““»4@
y d Madify bus

Add bus

>.

v ] Remove bus

Remove driver

Assign driver

-———<<extend>>.

from the bus

to the bus

Remove bus

Assign bus to from the bus

It t
he bus route route

View number

of passengers on
the bus daily

View daily
income on the
bus

Super Admin

Figure 4.1.2: Use case analysis for admin panel app

Admin
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4.2 System Design

Common Features

€

City Vehicles

G

City Vehicles
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v

Welcome
to
City Vehicles

Your Mobile Number

Create new an Account

v

Join With
City Vehicles

Your Name

o

Your Mobile Number

.

Enter OTP Code

-

Already have an account? LoglIn
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Super Admin Features

9:42 AM & (33

City Vehicles Admin
Panel

9:41AM & (3

City Vehicles Admin
Panel
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9:40AM B3 @@ - = dail il @) # 9:40AM & 5 @ - =D sl Ll @D #

Admins Q

Super Admin Email: plabdullah08@gmail.com

cityvehicles9009@gmail.com ] ] ]
Email: arifbdhasan@gmail.com

Super Admin Access Email: thanaungkyow@gmail.com

s Admins Email: j01819160548@gmail.com

- Bus Authorities

Common feature---

LV Logout

20



9:40 AM & >

— Authorities

Email: authority@gmail.com

vl Ll 32

Q

9:41AM £ = fall all D

C@ Search Found X

Email: thanaungkyow@gmail.com

[ Add as Authority J ‘ Add as Admin ]
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Admin Features

9:50 AM & & = daill .l GO 9:52 AM & (3 = Lall il GO

Admin
thanaungkyow@gmail.com

Admin Access

9 Location Coordinates

Q Location Addresses

Allow City Vehicles Admin ©® My Added Addresses
Panel to access this device's

location?
Common feature---

LV Logout
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9:52AM & (3 2 il Lall GOy

Do you wanna add this address to
the database?

Address:

Taltali, Bangladesh

Latitude: 21.9850165
Longitude: 90.08635810000001

CANCEL  CONFIRM

9:52 AM & (3 2 il Lall GO

Location Addresses

Inserted at:: Fri, 27 Mar 2020, 12:07 PM

Taltali 8710, Bangladesh
Latitude: 21.9810655

Longitude: 90.0845969

Inserted by: thanaungkyow@gmail.com

Inserted at:: Fri, 27 Mar 2020, 11:46 AM

Taltali Bus Stop, Taltali, Bangladesh
Latitude: 21.985612099999997

Longitude: 90.08316459999999

Inserted by: thanaungkyow@gmail.com

Inserted at:: Fri, 27 Mar 2020, 12:03 PM

Amtali Taltali Sonachar Rd, Taltali,
Bangladesh

Latitude: 21.986791

Longitude: 90.08643699999999

Inserted by: thanaungkyow@gmail.com

Inserted at:: Fri, 27 Mar 2020, 12:05 PM

Amtali Taltali Sonachar Rd, Bangladesh
Latitude: 21.992603799999998

Longitude: 90.0848077

Inserted by: thanaungkyow@gmail.com

Inserted at:: Fri, 27 Mar 2020, 12:05 PM

Charboyra, Dumki Upazila, Bangladesh
Latitude: 22.451242

Longitude: 90.40886859999999

Inserted by: thanaungkyow@gmail.com

24



9:53 AM £ (&3 =t .l G2

My Added Addresses

Inserted at:: Sat, 1 Feb 2020, 12:43 AM

Agargaon Bus Stop, Begam Rokeya
Sarani, Dhaka, Bangladesh

Latitude: 23.7776058

Longitude: 90.3802338

Inserted by: thanaungkyow@gmail.com

Inserted at:: Fri, 27 Mar 2020, 12:05 PM

Amtali Taltali Sonachar Rd, Bangladesh
Latitude: 21.992603799999998

Longitude: 90.0848077

Inserted by: thanaungkyow@gmail.com

Inserted at:: Fri, 27 Mar 2020, 12:03 PM

Amtali Taltali Sonachar Rd, Taltali,

Bangladesh

Latitude: 21.986791

Longitude: 90.08643699999999
Inserted by: thanaungkyow@gmail.com

Inserted at:: Sat, 1 Feb 2020, 12:40 AM

Asad Gate Bus Stand, Mirpur Rd, Dhaka

1205, Bangladesh

Latitude: 23.7604606

Longitude: 90.3726677

Inserted by: thanaungkyow@gmail.com

Inserted at:: Sat, 1 Feb 2020, 12:39 AM

Basnhundhara City North Bus Stop,
Danthanath Nhalka 1218 Rannladach

Bus Authority Features

9:52 AM £ {3 > Ll .l G2

Are you sure to delete this from
database?

Amtali Taltali Sonachar Rd, Taltali,
Bangladesh

Latitude: 21.986791

Longitude: 90.08643699999999

CANCEL  CONFIRM

25



9:56 AM & = Sl il G 9:57 AM & = il .l G2

— Bus Routes

& Mirpur 12 to Farmget

4 Taltoli Upozila to Thana

C@ Add Bus Route

Company Name: XYZ

Enter bus route name

\ Submit J
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9:58 AM & {3 = il il G00)

You must remove all the bus stands
first.

9:58 AM & ~> aall il (0D

=  Bus Stands
Route: Mirpur 12 to Farmget

Search bus stand

Mirpur-12 Bus Stand, Dhaka 1216,
Bangladesh

Mirpur 11, Dhaka 1216, Bangladesh

Mirpur 10 Roundabout, Dhaka 1216,
Bangladesh

Kazipara Bus Stop, Kazipara Bus
Stop, Begum Rokeya Avenue, Dhaka
1216, Bangladesh

ShewraPara Bus Stand, Begum
Rokeya Ave, Dhaka 1216,
Bangladesh

Taltola, Begum Rokeya Ave, Dhaka
1207, Bangladesh

Agargaon Bus Stop, Begam Rokeya
Sarani, Dhaka, Bangladesh

27



12:35PM O D Ll all GD 9:59 AM & 3 = sl ol G0y

— Bus Stands

Route: Mirpur 12 to Farmget

| —+

Are you sure to remove?

Location: Mirpur-12 Bus Stand, Dhaka
1216, Bangladesh

Kazipara Bus Stop, Kazipara Bus
Stop, Begum Rokeya Avenue, Dhaka

1216, Bangladesh CANCEL  CONFIRM

28



9:50 AM £ (3 = it .all [@00)

— Buses

Route: Mirpur 12 to Farmget

$ Company: XYZ
Bus Number: 40

$ Company: XYZ
Bus Number: 41

$ Company: XYZ
Bus Number: 42

$ Company: XYZ
Bus Number: 43

9:59 AM & (3

C@ Add Bus

Company Name: XYZ

Enter bus number

=

fatll all GOQ)

[ Submit

29



11:54 AM & >l il (32D 11:56 AM & = Sl .l D

= Driver for 40

Search Driver

Name: Driver

uID:
jdhFsCPUxddgdLsyBTKtch1GEV;j1

Do you wanna add this user as
driver?

Email: thanaungkyow@gmail.com

CANCEL  CONFIRM

30



12:06 PM & = aall Ll @33

Bus Authority

authority@gmail.com

Bus Authority Access

CQ Bus Routes

Common feature---

LV Logout




CHAPTER 5

DATABASE DESIGN AND DEVELOPMENT

5.1Database Design

Entity Relationship Diagram (ERD)

PK

PK
FK

PK
FK
FK

5.2Database Development

Account
account_id
email
password

datetime

Admin
admin_id

user_id

Address
address_id
route_id
admin_id
name
latitude
longitude

datetime

User
PK |user_id
FK |account_id

visibility

Authority
PK |authority_id

FK |user_Id

Driver
PK |driver_id
FK |user_id

FK |route_id

name

Location
PK,FK |user_id
latitude

longitude

BusRouteLocation
PK,FK |route_id

address_id

Figure 5.1: Entity relationship diagram (ERD)

SuperAdmin
PK,FK |user_id

name

BusRoute
PK |route_id
FK lauthority id

name

Bus
PK [bus_lId
FK |route_id
FK |driver_Id

FK |authority_id

number

| am using Firebase API as database which is the cloud storage from Google to store data as
JSON(JavaScript Object Notation) format. Relevant scripts for MySQL server is as follow:

CREATE TABLE "Bus’ (
“bus_1d”

<int>,

“route_id” <int>,

“driver_ld” <int>,

“authority_id” <int>,

“number’ <int>,
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PRIMARY KEY (‘bus_Id")
);

CREATE TABLE "Account (
“account_id” <int>,
“email” <string>,
“password” <string>,
“datetime” <string>,
PRIMARY KEY (‘account_id")
);

CREATE TABLE "BusRoute™ (
“route_id” <int>,
“authority_id” <int>,

‘name’” <string>,
PRIMARY KEY (‘route_id")

);

CREATE TABLE Driver (
“driver_id" <int>,
“user_id” <int>,
‘route_id” <int>,
‘name” <string>,
PRIMARY KEY (‘driver_id")
);

CREATE TABLE SuperAdmin” (
“user_id” <int>,
‘name’ <string>,
PRIMARY KEY (‘user_id")

);



CREATE TABLE "Admin” (
“admin_id" <int>,
“user_id” <int>,
PRIMARY KEY (‘admin_id")
);

CREATE TABLE "User” (
“user_id" <int>,
“account_id" <int>,
“visibility” <boolean>,
PRIMARY KEY (user_id")

);

CREATE TABLE "Authority" (
“authority_id” <int>,
“user_ld” <int>,
PRIMARY KEY (“authority id")
);

CREATE TABLE "BusRouteLocation™ (
‘route_id” <int>,
“address_id” <int>,
PRIMARY KEY (‘route_id")

);

CREATE TABLE "Address’ (
“address_id" <int>,
‘route_id" <int>,

“admin_id" <int>,

‘name’ <string>,
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);

“latitude” <double>,
“longitude” <double>,
“datetime” <string>,

PRIMARY KEY (‘address_id")

CREATE TABLE 'Location™ (

);

“user_id" <int>,
“latitude” <double>,
“longitude™ <double>,

PRIMARY KEY (‘user_id’)

Realtime Database

Data Rules Backups Usage

& htips://cityvehicles-e148f firebaseio.com/

cityvehicles-e148f
u addresses
- admins
- authorities
- bus-route-locations
- bus-routes
- buses
- drivers
- locations

- super-admin

- USers

Figure 5.2: Table structure on Firebase real-time database
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CHAPTER 6
PROJECT MANAGEMENT

6.1 Work Breakdown Structure

Work breakdown structure is a deliverable-oriented breakdown of a project into smaller components.
A work breakdown structure is a key project deliverable that organizes the team's work into
manageable sections. It provides the necessary framework for detailed cost estimating and control
along with providing guidance for schedule development and control.It’s arranged in a tree structure
manner to show all sub-sections required to be accomplished in each phase throughout the project.

City Bus
Tracking
System
Passenger Driver Super Admin Admin Bus Authority
Assign/Remove
Authentication Authentication Authentication Authentication Authentication Bus toffrom
the Bus Route
Location Location CRUD on CRUD on Bus Add/Remove Daily Total
Tracking Tracking Admin Stand Location Driver Income
. . . Count Number
Google Map Google Map CRUD on Bus CRUD Bus of Passengers
Manipulation Manipulation Authority
on Daily Basis
Popup Popup CRUD Bus
Notification Notification Route
Assign/Remove|
Background Background
¢ J Driver to/from

Service Service
the Bus

Figure 6.1: Work breakdown structure for CBTS

6.2 Risk Management

Every project has uncertainties and they may affect the project success. These
uncertainties are known as risk. There is a need to determine the risks involved in the
project to reduce the chance of its occurrence as well as develop a plan to either mitigate
or avoid the risks that have beenidentified.

After identifying and determining the risks, they are recorded in a table called the risk
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assessment matrix. This matrix lists the severity which is also known as the impact level
in terms of High, Medium and Low. In addition to those details, the action plan that can

be taken for each of the risks is clearly stated too.

Risk Event Consequence Probability | Impact Risk Response Plan
Incompatible Delay in system Medium Medium a) To source for other software
software implementation applications that is compatible
application with with the operating system
the operating b) To find another workstation
system
User requirements | More time is Medium High a) To check with user on the
keep changing required as requirements frequently

modification is to b) To allocate more time for the
be done throughout development/implementation
the whole project and testing stage
period thus unable
to meet expected
deadline of each
phase
Difficulties with Delay in system Medium Medium a) To research more on Java
the coding implementation language and android
application development via
sources such as books and
tutorial websites
User do not accept | Unable to satisfy Low High a) Make a check with the user after

the system

objectives and
complete the
project

implementation to ensure the
system functioned as per request

Table 6.2: Risk Assessment Matrix

6.3 Fault tolerance
Bus authority ensure smart mobile and backup charger. If unfortunately the mobile is switched off
(reason of battery low/freeze), automatic notify specific bus authority and bus current location will
be turned off. If the mobile is stolen, driver must stop the bus and collect mobile phone (may be
self/bus staff/passengers one of them) and inform bus authority hotline number(For this, bus driver
will use specific their metaphor language). Then, the bus authority turned off specific bus current

location.
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CHAPTER 7
CONCLUSION AND FUTURE WORKS

7.1Conclusion

City bus tracking system outcomes with satisfactory voice among passengers, drivers and
bus authority. If government makes it mandatory then gathering besides the road could be
reduce within short period of time.

7.2Future Works

Monthly and yearly profit tracking for bus authority.

Counts passengers depending of the riding and destination bus stands separately
for bus authority.

Passenger can notify emergency ride to the driver.

Drive can notify passengers not allow on his/her bus.

Security problem will be strong (NID/Birth Id).

Payment gateway added.

N &

NENEAEN

38



REFERENCES

[1] American Water College, “Learn about using a Work Breakdown Structure to
better plan your projects.” Project Management | Work Breakdown Structure YouTube
video.

[2] Coding Café “Make an Android App like Uber and Careem - CAB App”
YouTube Tutorial Series.

[3] geofire-android “GeoFire for Android — Realtime location queries with Firebase”
github open-source library.

[4] Lucidchart, “Learn how to make Use Case Diagrams in this tutorial. Both
beginners and intermediate UML diagrammers will find all the necessary training and
examples on systems, actors, use cases, and include and extend relationships” UML Use
Case Diagram YouTube Tutorial.

[5] Lucidchart, “Learn how to create an Entity Relationship Diagram in this tutorial.
We provide a basic overview of ERDs and then gives step-by-step training on how to
make an ER diagram with correct cardinality.” Entity Relationship Diagram (ERD)
YouTube Tutorial.

[6] SmartDraw, “A data flow diagram, also known as DFD, helps you visualize how
data is processed by or "flows through™ a system in terms of inputs and outputs. This is
especially useful in software development. Watch this video to learn more about data
flow diagrams, its symbols and notations, and more.” Data Flow Diagrams YouTube
video.

39



