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ABSTRACT

This project name is Android - based toll payment system. Mainly, Drivers of many
type of vehicle like bus, mini bus, taxi, truck, lorry truck, bikes etc. can create an
account and easily can pay the toll bill in different flyovers and bridges. There are
many bridges and flyovers in different cities and highways. Most busy flyovers and
bridges are Mayor- Hanif flyovers, Japan Bangladesh bridges, Bangabandhu Bridge
etc. In these flyovers and bridges take toll bill manually. But it is not digitally. We can
see, others developed country don’t use hand cash in toll bill. They used different type
of payment gateway. So this project is digitally and drivers can pay toll bill by
scanning a QR code. Mainly, this project has two parts. One part is for user
application And Second part is for admin panel can control the transactions. This
project will be very useful because it will reduce hand-cash billing system in flyovers
and bridge.
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CHAPTER 1

Introduction

1.1 Introduction

The Project is an android based project. DigiTolling is a mobile application that is
used to pay money using online payment method. First of all, when we design our
project xml file, we have made some plan. Because, this application will use drivers
of different vehicles. So, the Ul design must be user friendly and the activity have to
easily understandable. Basically this project is divided into two part. One part is user
part that will be used by driver or user. And other part is for transaction control will
be used by admin officers. User can login, registrations, scan and pay money by this
application. Admin officer can control the transaction. If all is ok with payment he
will give the permission for passing tollbar. It will be very useful to reduce hand-cash

and retail money.
1.2 Motivation

Actually, when we journey by bike in a highway, that time we were facing some
financial problem. Those time the toll man need to get money but have not any retail
money to pay the bill. One day when we were in a journey by bus in Bangabandhu
bridges then we also faced same problem. That’s why we are more stressed with this
question. Since we noticed this issue, we tried to solve it at first level for us. The
fundamental problem helped us ready for this application. At such a period, we found
opportunities to help them by developing a mobile app where user can pay the bill

online and easily without any sufferings.
1.3 Objective
The main goals under the android applications are:

i.  We want to reduce the suffering of hand-cash transactions.
ii.  We want to reduce the suffering of retail cash about toll bill.
iii. A user-friendly interface where the drivers can easily login and registration for
paying money for selected bridges and vehicles.
iv. Itis fully digital platform for paying money in online payment gateway.

v.  This helps precludes to waste time on retail cash misery.
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vi.  Drivers can add their vehicle type, vehicle color, plate no in their profile.
vii.  To promote, polite and very well organized bridge and flyover toll billing
system.
viii. It will make safe and comfortable our road journey.

ix.  User can see the transaction history.

1.4 Expected Outcome

We want to run this project from help in ICT division. We expect the result of our
project to be completely correct and precise. The major infrastructure accessible for
the toll charts in each bridge and flyover in this project. User should feel more
comfortable paying toll bill by applying this application. In this time we want to work
with government level of all bridge and flyover in full Bangladesh. We want produce
at least 10,000 clients in one year.

1.5 Report Layout

A complete description of our process and related activities and terminology will be
slowly provided in this mobile application. In chapter 1, we discuss about
introduction, motivation, objectives, expect outcome of our project. In chapter 2, we
discuss introduction, related work, comparative studies, scope of the problem and
challenges. This chapter we talk about main focus and backdrop of the project. In
chapter 3, we design and poised business process modeling, Requirement Collection
and Analysis, Use case modeling and description, UML diagram and description,
Logical data model, design requirement in our project. In chapter 4, we gives front
end design, back end design and implementation requirement in our project. In
chapter 5, we described implementation of firebase database, interaction, testing result
and report of our project. In chapter 6, we described discussion and conclusion and
limitation of this application. This chapter we talk about conclusion, future work and

limitation of our project.
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CHAPTER 2

Background

2.1 Introduction

This is an android application which is online toll billing app, pay bill by android
mobile scanning QR code and that’s reduce hand cash problem. In this project we
worked some month or days in field level. We talk about our project with bus drivers,
truck drivers, CNG drivers. They were very much interested to using this method or
application. We described our project with some general people also. They were
appreciated in this project. We stated to collect some information and toll bill list of
each bridge. After completing our work in field level then we started our main flow of
work. First of all we design front end and then started working in back end. Then we
started admin panel work in web-based platform using firebase database [5]. We were
so much excited for this project because we were facing this problem in bridges and

flyovers.
2.2 Related Work

When we want to do that since one year ago this was very unique idea in Bangladesh
scenarios. But few months ago, we noticed that nexus-pay Dutch Bangla bank have
already generated a method for toll bill. When the vehicle passed away the toll plaza
the system will take a photo and scan. The toll bill automatically paid. But this
venture is not operates so popularly. Because of every driver have created a bank
account and use his license and plate no data. This is not so easy method for drivers or
users. But in our application user can create an account and can complete vehicle
registration at a very short time. They will scan QR code by scanner in toll plaza then
complete their payment easily. Have many type of payment gateway application in
our country like b-Kash, nexus-pay. Dutch Bangla bank make a system on nexus pay
application [1]. Drivers or users make an account in their bank then he pay bill of
bridges. It is so much difficult. When we worked in field level and talk about many
different drivers like CNG, minibus, bus, car, truck drivers they were not interested on
Dutch Bangla systems. Because, they have to open a bank account. But in our

application they can easily pay toll bill. So it is very easy for user or drivers [1].
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In other hand we see an application Info Talk toll calculator. The methodology of this
app is select start and end location. Then show bridge and calculate money of this
bridge. In this application used a Google map. Here, user can select start location and
end location by Google map. When users selected start and end location then, the app
algorithms create a route and show next bridges or flyovers [2].

2.3 Comparative Studies

We have developed our project to use it as a fully android based application benefits
to satisfy the fantastic aspect of the problem. Nexus-pay for toll billing application is
very simple that is used same feature. And it is not suitable and user friendly for user.
So it is not used properly. The user level is very low. Many people or user could not
use this application for her creating bank account. In the toll plaza user can scan by
QR code. Split Data form QR Code using scanner [8]. Then a list of vehicle
categories and toll bill will display in android mobile. It is very simple and user
friendly. Comparison between such features is well established. Also we see that
some application also provide bad user functionality and terrible user interface design.
But our application offer user friendly user interface design. We have unique
properties that are not obtainable in any other application such as identification of

phone numbers graphical views in our application.
2.4 Scope of the Problem

Student need to check for a lot of stuff, so they need to check other page or Google
search. Yet accessing all the relevant document at a period is a very hard and its
resource- consuming to do all those issue as well. So form this perspective, we want
to build up a mobile application is very helpful that is payment gateway for user or
drivers in bridges on her mobile in a single platform. Important and tough work is
field work. Users were interesting about our project. But, some of user or drivers are
not use smart phone. Then we described manual option will be ok. When we build our
venture we need to so many field works. Simultaneously we need to spend in the toll
place. We took about the toll list like bike 40 taka, small vehicle 120 taka and talk

about the toll plaza man about our digital system.
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2.5 Challenges

When we have to do some task, certain difficulties must be faced. If we choose to
build up our project, we take our option into consideration. Neither task can be
smooth at all. Likewise, we will face certain obstacle in order develop of our project.
Expenditure in the first phase is a big problem for us. Another problem we face in the
suitable compilation of information. In this venture, when we work on admin panel,
we faced some problem. The problem is user part android base and we connected
firebase database. But our admin part is web based admin panel. We could connect
MySQL database easily. But our user part was connected firebase database so we
wanted to connected firebase database with admin panel. This was very tough for us.
Quality and portrayal application depend on user interface design and payment
method. Payment is tough for us. We based on user friendly service development with
payment method in our project.
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CHAPTER 3

Requirement Specification

The specific need state what a framework must be completed. The specific
requirement state what should be done together to overcomes the association
incentive. Specific requirement are specific many type of model like business process

modeling, Use case diagram, UML diagram and description.

3.1 Business Process Modeling

The following figure 3.1, the activity begins by logging in. If the user already login
then go home activity. When the user will complete login then he will go Menu

activity. If user never login then he must be registration and login.

m Online Diagrams Express Edition

(—b login

— create an account Home S - O
3
5 Never login
— Needtologin —» — Home —® Menu —» —» Payment —— AFO
A
Already Login Scanning
(—v Procass cancel 4
E —p  Checkbil — — Permission granted J
=
< |
\ Valid billl
Toll bill list

Figure 3.1: Business Process Modeling of toll payment system

Notification will be passed to admin panel. Admin can check bill. If the bill is valid

then he will assign permission granted otherwise the process is a cancel.
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3.2 Requirement Collection and Analysis

For completing this application we used Android Studio Software. We use JAVA

language to build this application. And for data store we use Firebase as it is secure

and reliable. We also use many HTML parsing using Jsoup library for getting the

from website. After doing all of that we tested to some user. We changed some of UX

design part according to user choice.

3.3 Use Case Modeling and Description

The use case proofing is a useful tool for securing preconditions. This provides visual

overviews of the brand system. Use case model is very useful for our digital tolling

bill android base mobile application. The following figure 3.2, this has two actors one

is User and others is Admin and nine use case.

Spline Express Edition  Digital Tolling System

==Include>

¥

i
i_,

ol

==Include=>
__________ Registration
-

<<Include==

coooolloooo
1

Balance Check)----
—~ .

User ] i <<Extends=i
1

- Check History

B S S e R e e e e e e B

Figure 3.3: Use Case Modeling of toll payment system
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3.4 UML Diagram and Description

The following figure 3.3, UML diagram of toll payment system in framework, main
classes are User and Admin. Others classes are login, registration, vehicle registration,
scan, balance, payment, logout. User and admin can login and logout so that has a

relation with user and admin.

Login
User +email: String . o Admin
-Phone number: String Vehicle registration |
+name: String +username ;| String
+email: String | +vehicle name: String _| -password: Jtrmg
-password: string +plate ho: String :
-NID number: String +vehicle color: String +ogin ()
-Phone number: String +vehicle type: String +permission declare ()
+check toll bill list ()
+registration () ) 45
+login () User Profile ] +vehicle register ()
+vehicle registration () - '
+scanning () +name: St(lng i
+Check history () [ag™ -i +pe:;:\‘/|v:o?;r'l2?ring """
+payment () Lo 3 :
' ! -NID number: String SEaR PeifiisssN
' i -Phone number: String
4 1
; ! +create an account () +toll bill: String +confirm: string
i ! +registration () | +reject : String
| 1
i use +scanning () +permission declare ()
b
Do
[
Logout i i History payment Toll list
'
1
H i___> +vehicle name: String +ransaction Id: String _| +toll bill list: String l_
: i +transaction Id: String :
+clear session () : +vehicle type: String - +pay bill () +check ()
! +plate no: String i
' +bill : String i
! +date and time: date use
1
i +check history () i
d |

Figure 3.4: UML Diagram of toll payment system

User has some of field that name, e-mail, password, NID number, Phone number.
Here we use + sign that means it is public and we use — sign that means it is private.
Methods are registration, login, vehicle registration, scan, check balance and payment

in our project.
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3.5 Logical Data Model

All data will be linked to the database in the conceptual data model section. The data

will be moved to the mobile from the server. Application will take all of data in

firebase database. The logical database schema consisted primarily of a few

components such as data object, identities key and the entity relationship. The security

system of the application is good enough for the user.

3.6 Design Requirements

We have an encryption in our process for our user. We have design and model
user login, registration and vehicle registration.

We have design a model the user create an account by registration. We have a
model the user register her g-mail or phone number authentication.

We design a model admin panel. He can login with username and password.
We make a pattern for user scanner by QR code scanner.

We make architecture for check balance for user in our project.

We have a layout for payment method by payment gateway.

We add to design permission declare by admin.

We also design a toll list chart and show data using firebase database.

The user interface is designed using XML. Adobe PS used to design logo and icon

photo design. We used draw.io online drawing tool for drawing business process

modeling, Use case diagram, UML diagram, Flowchart, ERD diagram that are very

helpful for our venture [9].
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CHAPTER 4

Design Specification
4.1 Front End Design

User interface development is the process of creating interfaces in software and
electronic product with an emphasis on aesthetics and fashion. We are building a front
end design that is easier for user to manage. We designed the front end architecture
for all type of user who will able to controlling this application easily. We used XML
front end architecture.

8:46 AM © 0.0KB/s ¢ .all = (3D

=]

DigitalTolling

Figure 4.1: Screenshot of Our Application icon.

This is our application icon. When we design our application icon, we think about our
user. We designed our application icon by using adobe Photoshop and some online

tool. These are very helpful for our icon designing. Our icon is very simple.
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Stepl: User Sign in Option

The following figure 4.2, sign in layout, user can easily login via e-mail or mobile
number to the digital tolling system application. We give here two types of sign in
schemes, if any user does not have an e-mail address then he can sign in via mobile or
he then register via e-mail address. If user doesn’t have any account of digital tolling,

then he has to choose ‘not a user? Register’ option. Then he will get the register page.
Step 2: Sign In with E-mail

The following figure 4.3, user can sign in via email address. User must fill up to email
address and password correctly. By entering the correct e-mail address and password
section, the user can login if a user already has an account in digital tolling system.

12:20 PM 0.1KB/s Z¢ il & 12:20 PM 1.7KB/s %2t .l =

DigitalTolling DigitalTolling

DigiTolling

Nail

SIGN IN WITH MAIL o ’
asswor

L SIGN IN WITH PHONE -

Not a user?Register

Figure 4.2: Screenshot of user Sign in option Figure 4.3: Screenshot of Sign In with E-mail
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Step 3: Sign In with Phone Number

The following figure 4.4, the phone number verification, first user have to his/her

active mobile number and then an authentication code will be supplied by the system

after check. This preserves and protects the security of the user.

Step 4: Insert Phone Number with Country Codes

In Step 4, the phone number authentication with various country codes, User must

have to select his country code. If he lives in Bangladesh but he select India country

code then he could not sign in by mobile number.

6:53 PM 0.3KB/s %2 .l =

DigitalTolling

May | ask your phone number?

\. I’enter your mobile number

| @

Afgha.. v

4

Figure 4.4: Screenshot of Sign In With Phone number
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AmericanSamoa
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Figure 4.5: Screenshot of country codes
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Step 5: Phone Number Verification by OTP Code

The following figure 4.6, If the user gives an active and open mobile number and
click the continue button the application will send an OTP code from firebase store
via his mobile number that is very secret. [3]. after set an OTP code then user must
click sign in button.

Step 6: User Sign up Option

The following figure 4.7, there is two options for creating a new account. User can
create a new account by his email or phone number. User can click only one option
one is E-mail address other is phone number. Phone number must be active and email

must be valid.

7:06 PM 0.0KB/s %2t Lall = 12:20 PM 0.0KB/s %2t .all =

DigitalTolling

DigitalTolling

Sign Up

Wait for the code Create a New Account

.
0208800 SIGN UP WITH MAIL
SIGN UP WITH PHONE

“

Figure 4.6: Screenshot of Phone number verification by OTP  Figure 4.7: Screenshot of user sign up
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Step 7: Create a New Account via E-mail

The following figure 4.8, if you are not a user, you must register a new account in the
digital tolling system application. User must be put her name, e-mail address, NID
number, password and confirm password correctly. Then an account will create in his

name. If user can register successfully then he will go to vehicle registration activity.
Step 8: Vehicle Registration

The following figure 4.9, when the user created an account by registration. Then he
must have to fill up vehicle information. Have to put vehicle name, vehicle plate no,

vehicle color. User must be selected vehicle type.

12:23 PM 0.0KB/s £t .l T 12:24 PM 0.1KB/s 2t .| =

DigitalTolling DigitalTolling

Vehicle Information

o, o}

Kamal Hossain

Toyota
kamal125@gmail.com

15634582
1000015217
........ White]

Vehicle type : Two-.  ~

RECISTER

Figure 4.8: Screenshot of Create a New Account Figure 4.9: Screenshot of Vehicle Registration.
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Step 9: Vehicle Category Selection

The following figure 4.10, if the user put his vehicle information then he must have to

select vehicle type. There are eleven type of vehicles. They are two- wheelers, auto

rickshaw, car, SUV, microbus, pick-up vans, minibus, bus, truck, Lorrie truck,

Lorries.

Step 10: Home Page

The following figure 4.11, in home page we designed card view in XML front end

design. There are four part Scan, Toll list, and history and User profile. In toll list,

user can see toll bill list. In scan method, user can easily scan and then go to next

activity. In history, all the transactions of users will appear. In profile, user

information can be shown.

12:25 PM 1.4KB/s Z¢ .all T

DigitalTolling

Vehicle Information

Suv
Toyota

Microbus
Ll Pick-up vans
White Minibus

Vehicle type : Bus
Small trucks
m TfUCkS
O

Figure 4.10: Screenshot of Vehicle Category Selection
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Figure 4.11: Screenshot of Home page
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Step 11: Sidebar Navigation

The following figure 4.12, in sidebar navigation, we make a design for four options.
They are home, profile, setting and sign out. When user wanted to go home and
profile he must to be click home and profile bar. When user can sign out by the side
bar navigation then he goes to log in activity.

Step 12: Scan QR Code

The following figure 4.13, when the user clicked scan method then open her mobile
camera. In scan method user can scan by QR code. [4]. It is very simple and scanning
time is very short less than one second. All the toll categories will include in the QR
code and the scanner will just match the registered vehicle type.

12:25 PM 0.1KB/s £t il = GD 2:50 AM 0.0KB/s 2 al B

E DigitalTolling

Home
Profile
Settings

Sign Out

Figure 4.12: Screenshot of Sidebar Navigation Figure 4.13: Screenshot of Scan QR code
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Step 13: Getting the Bill of Registered Vehicle Form QR Code

The following figure 4.14, when the user will click on scan button then the mobile
camera will open automatically. After completing QR code scan in toll plaza then he
will get a bill for his vehicle type. Example in this screenshot we can see the toll bill
is 15 taka.

Step 14: Payment Method

The following figure 4.15, this is payment method activity in digital tolling system
application. When user already completed QR code scanning section and click pay
option then he will come to this payment method. Here, we keep three options which
are popular payment gateway like B-kash, Rocket, Nogod.

0.0KkB/s ¢ .l & (& 7:03PM 0.0KB/s 77t .all =

DigitalTolling

Payment

Your Bill
15 Taka

Figure 4.14: Screenshot of Getting the Bill QR Code Figure 4.15: Screenshot of Payment Method
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Step 15: Payment Pending For Admin Confirmation
The following figure 4.16, after selecting the payment option and clicking the pay

button then user payment will go to admin panel for confirmation. Before that user
payment will be in pending. User have to wait for the notification from admin.

Step 16: Payment Confirm Notification

The following figure 4.17 if everything is ok with the payment method, admin will
give him confirmation. Then user will receive a popup confirmation notification and

get the permission to cross the toll bar.

2.4KB/s 2 .all T GD

6:32PM [ P 0.1KB/s %t .l =

O Payment Status:

Your Bill paid Successfully.You can go
Now!

Pending

k Please wait for confirmation

Figure 4.16: Screenshot of Payment pending for admin confirmation Figure 4.17: Screenshot of
Payment Confirm Notification
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Step 17: Payment Rejected Notification

The following figure 4.18, if there is any problem with the payment method ex-user
account have not the exact money to pay the toll bill then admin will reject his
transaction. Then user will receive a notification that his payment is rejected. Then he
or she cannot go to his/her destination because transaction will not done or rejected.

Step 18: Toll Bill List of Bridges

The following figure 4.19, user can see the toll list of the vehicles for his known. He
will also get update if there will any change in any toll bill. He also known bridge
name and how much amount of taka pay for toll bill. We collect this toll bill list from
Bangladesh Bridge Authority website [7].

6:32PM @ P 0.1KB/s %t .all &= (GB 12:34PM P 0.3KB/s %t .all & GD
DigitalTolling
Toll List
Honda 10tk
Auto-rickshaw 18tk
Car 60tk
e Payment Status:
Your Payment is Rejected! Suv il
MicroBus 85tk
PickupVan
130tk
MiniBus
173tk
Bus 260tk
Small truck 173tk
Truck 260tk
[ ] @® 4
Figure 4.18: Screenshot of Payment Rejected Notification Figure 4.19: Screenshot of toll bill list.
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Step 19: History of Toll Bill Transaction

The following figure 4.20, in history option, user can see all the transaction he has
done before with that time and Date. In history list user can see transaction Id, type,
Plate No., and the bill her paid. It is very helpful and best review of bridge because it
has vehicle name like Toyota, Transaction Id, Type of vehicle, plate No of vehicle,

bill of bridge, time and date.
Step 20: User Profile

The following figure 4.21, in profile option, user can see his profile details. In future
we will give an update. In this update user can edit his profile information. In future

we will add user phone number, vehicle name, vehicle color, plate no of vehicle.

50.6KB/s 7t .all &

12:25PM 0.0KB/s ¢ .ull &

Profile

Vehicle Name: Toyota

Transection ID: -LsW-OprNeySsk8GBLOI
Type: Car

PlateNo. 15634582

Bill: 60 Taka

2:49 PM Thu, 31 Oct '19 Kamal Hossain

Vehicle Name: Toyota kamal125@gmail.com
Transection ID: -LsW5kGKPRW1q0xaZHSO

Type: Car

PlateNo. 15634582

Bill: 60 Taka

317 PM Thu, 31 Oct '19

= 1000015217

Vehicle Name: Toyota

Transection ID: -LsW6EgLSmoEuWZS5zue
Type: Car

PlateNo. 15634582

Bill: 60 Taka

3:19 PM Thu, 31 Oct 19 @

Al e A lm e . Tl

Figure 4.20: Screenshot of history of toll bill transaction Figure 4.21: Screenshot of user profile

© Daffodil International University

20



Step 1: Login Page of Admin Panel in Web Application

The following figure 4.22, this is Login page of admin panel and that is our second
part in our digital tolling system application. This page is designed by html, CSS for
frontend design. And in backend developed by raw PHP. Admin can easily login by

his username and password.

Digital Tolling System ADMIN PANEL

Lorem ipsum dolor sit amet, consectetur adipisicing elit. Ipsum suscipit eos
provident dolores sapiente cum quod velit quam adipisci sunt. Lorem ipsum
dolor sit amet.

Login Here

Login

o

Forgot your password?

Figure 4.22: Screenshot of Login Page on Admin panel in web application

This is login page of admin panel in digital tolling system application. The selected
admin must put into a username and password. Then he click in login button. Here we
use html, CSS codes. We designed this login page by html and CSS. We concern
about our design because we want to make a simple design for our admin. So, we
want to make a simple design and most user friendly for our admin. We use some
logo or icon in login page on Admin panel in Web application. When admin forget

password then he have to click forget password and next process.
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Step 2: Transaction List of Admin Panel

The following figure 4.23, this is transaction list of admin panel that was design by
html, CSS in web application. Here, a table and field are vehicles name, transaction
id, plate no, type, paid bill, action. When user already clicked pay option then vehicle
name, transaction id, plate no, type, paid bill will appear in this list. If user paid bill
correctly then admin will confirm button, user get a notification ‘payment

successfully, can go now’. Here we show data form firebase database in web panel

[6].

Dlgltal TO"lng Transaction List Toll list Contact

Transaction List

Vehicle Name Transaction Id Plate No Type Paid Bill Action

Safety Bus -LsTCBHfkyK04jP20btO 64667676 Mini bus 173 TK i

Reject
TishaBus -LsVxGM7zzQrfWnp_UdW 496164667 Mini bus 173 7K

Confirm

Reject

Toyota -LsWnMjGTe4WlogdwY5B 15634582 Car 60 TK e

Figure 4.23: Screenshot of Transaction List on Admin panel in web application

In step 2, we design this page by using html and CSS and back-end raw PHP. When
user pay bill, admin can see paid bill, vehicle name, transaction id, type, plate no and
action. In action, has confirm and reject button. If admin click confirm button then
user get a notification ‘payment successfully and you can go’. If admin click reject

button then user get a notification ‘payment is not successfully’ so you cannot go.
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4.2 Back- End Design

Back end is a segment that function under the programs but only the developer can
see it, the user don’t have understand and will not able see this. In reality front end
design just a way to connect with the user but the user could not see and never see
how the systems work. It’s a harder to back end portion of an android application. For
back end development, we use java. And the admin panel, we used PHP in our
system. We must make sure our back end development its good enough to protest
customer information. The real-time firebase is used for the storage of the cloud
hosted data to the storage of data. We are use Firebase database [5] in our application.

4.3 Interaction Design and UX

Interaction modeling is a topic that controls the communication of a device and the
user. The mechanism that identify the user problem, that discover the outcomes are
actually interaction design. We designed our UX architecture is very simple. We
could discover the greater commitment depends on the simple design of UX at
different site. So we made it very simple and user friendly for the user. The

satisfaction of user is important to us.
4.4 Implementation Requirements

We used various type types of tools attributes, components to build ours digital tolling
system application. The use of this tool has made this device easily accessible and
valuable to people. We had to work a lot for correct implementation. We had to
explore different kind of java programming. It was UX model that we had to think.
We have taken a long time to model appropriately and clearly. JDK, android studio,

real-time firebase and the firebase database are used.
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CHAPTER 5

Implementation and Testing

5.1 Implementation of Database

We have made every effort to ensure the security and management of application in
the database. We create our database with the quick response to Google firebase.
Hopefully we will create a secured and stable database. Include all type of data that
are register in our context process. We will progressively make the database safer. We
were implemented real time database with very fast response [5].

5.2 Implementation of Front-end Design

The forehead start was created with XML design. We focused mainly Ul architecture
in the front-end. SDKSs for computer character control are used. We still strive to be
straightforward in Ul development for interactive application and seek other
component design to make the request beautiful. We implement very simple design

for user interaction and user friendly. In this, we use tool for Ul design.
5.3 Implementation of Interactions

An element and communication between those components is defined by a computer
system design. All data from the database is named in our plan and transferred to
application. That’s why our mobile application is lighter. Interaction can be found
nearly everywhere. User can get service from app on the digital tolling system with
the admin panel is mainly regulated. We successfully execute our application and the

communication between our applications and user is very remarkable.
5.4 Testing Implementation

After the task, we have tested and successfully completed our project. Transfer data
adequately. When we acted a user and put a data in our application then the data is
transfer to database properly. Our test results are appropriate but we work hard to

make them more precise.
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5.5 Test Results and Repots

The reports are necessary to formally represents test results and to quickly calculate

the results. We present the test case, test data, predicted outcomes, current output, and

eventually find out what our application is looking for. The test result 96 percent that

we are pleased with. Hope, we are going to be more successful. Main testing results

are simple to use application, improve contact user interaction, reduces hand cash and

retail money, save times.

Table 5.5: Test Case for Project on Secure Messaging

Test Test Input Expected Actual Result | Tested
Case Outcome Outcome On
1.Install | Tested on Various — Successfully | Install Passed | 28.10.20
Applicati 1. Jelly Bean (4,1- | install  all | successful 19
on 4.3.1) those
2. KitKat (4.4- | versions.
4.4.4)
3. Lollipop (5.5-
5.0.2)
4. Marshmallow
(6.0)

5. Nougat (7.0-7.1)
6. Oreo (8.0-8.1)
7. Pie (9.0)
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CHAPTER 6

Conclusion and Future Scope

6.1 Discussion and Conclusion

This project would make our life comfortable and easier on the road. We have to face
a lot of problems. Most of the drivers like bus, minibus, truck, CNG are illiterate. But
interesting part is most of driver are using smart phone and control many type of
application. However the Ul design of this app is very simple and user friendly so,
there was no problem running this application. We can see most of time driver pay
cash on hand and toll man collect this cash then he input it on his computer. Our
applications solve the hand to hand cash problem. Users pay money by online
payment gateway. It reduces hand-cash problem and retail money. Toll man or admin
will not have to input data. Because the user fill up vehicle registration and click
payment button then the projected payment show on admin panel. We have few
tagging policies that can disperse our venture so rapidly. We would like to
progressively spread all bridges and flyover in Bangladesh, at 1% stage in particularly
in Dhaka city. This project was designed to explain all the following elements and
activities during the application development. There are many bridge and flyovers in
different city and highway. Most busy flyovers and bridges are Mayor- Hanif
flyovers, Japan Bangladesh bridges, Bangabandhu Bridge etc. In these flyovers and
bridge take toll bill has been manually. But it is not digitally. So this project is
digitally and drivers can pay toll bill in our digital tolling- an android based mobile
application. We talk about our project with bus driver, truck driver, CNG driver, lorry
truck driver. They were very much interested to using this method or application. We
described our project with some general people. They were appreciated in this project.
We stated to collect some information and toll bill list of each bridge. After
completing our work in field level then we started our main flow of work. First of all
we design front end and then started design in back end. Then we started admin panel
work in web-based platform using firebase database. We were so much excited for
this project because we were facing this problem in bridge and flyovers. There are
some extra facilities for the users that they will be able where he or she drove by

vehicle.
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The application will improve and give better performance by more users or drivers. .
More use and more feedback allow to gives more accurate information. It will help to
reach to user effortlessly and effectively. Many challenges have to be confronted
when we do many functions. We consider our choice into account when we choose to
construct our design. Any task can at all be seamless. In addition, to build our
endeavor we must face other obstacles. Our project is based on user-friendly design of
products with payment methods.

Limitations of Our application

As with all applications, ours application also have some limitation. Those obstacles

will be solved in the future. Some of the most significant drawbacks are:

e The application must be connected to the internet. So without a strong internet
connection, the user could not coordinate our proposal.

e Developed by two platform mobile application and web application.

e Some data are very sensitive one of them is NID number. So we have an extra
security for our application.

e Several function or characteristic must be updated.

e We only dropped English in our application and should keep a Bangla version.

e All of users are drivers. Most of drivers are illiterate.
6.2 Scope for Future Developments

Our plan can be built in the future in many ways. Scopes for future development write

bellow:

We are going to work on all bridges and flyovers in Bangladesh.
We are going to offer our own program of protections.
In future we will be doing our project on 10S.

In future we will connect with Arduino in our venture.

o~ w0 NP

When admin will click confirm button then call Arduino by http call. Lastly,
the toll plaza will open by Arduino.
6. We want to work with government level.

7. We are going to build our own user database system.
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8. In future we will find our application is English language as well as Bengali
language.

9. We will try our best for how to be more users friendly in future.

10. For addition our application requires more capacity that we attach this to our
larger database system.

11. We want to work with ICT division by this venture.

12. We want to a large IT company in basic level.
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Appendices
Appendix A: Project Reflection

.
DigitalTolling v  Database Gotodocs w

w- vomm
ﬁ Reject

ﬁ Users

L/ payment + X

b fpgQRCu3P9bVcM4kS0jcCITRB0A2
= -LsRShHBBPGMRWimdbyj

.. date; "Wed, 30 Oct '1¢

. key: "-LsRShHBAPGMRWIm4by
~nlD: "4661656595

- plateNo: *64667676

-~ time; "5:39 PM

... vehicleColor; "Red’

- vehiclelD: "7"

... vehicleName: "Safety Bus
8- -LsTCBHfkyK04jP20bt0

= gLFCOw7beiek8Ye3jzG6KrpepMF3
l -LsVx7J5mVx4R90-VQXt

1 date: "Thu, 31 Oct "1¢
P

[5].
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app

Configure project in Project Structure dialog. Open Project Structure  Hide netification

1 apply plugin: 'com.android.application’'

android {

4 complleSdkVersion 27

5 defaultConfig {

6 applicationId "com.example.digitaltolling”

minSdkVersion 1%

target3dkVersion 27

] versionCode 1

10 versionName "1.0"

11 testInstrumentationRunner "android.support.test.runner.AndroidiUnitRunner"
12 1

13 buildTypes {

14 release {

1L minifyEnabled false

16 proguardFiles getDefaultProguardFile ('proguard-android-eptimize.txt'), 'proguard-rules.pro’

21 dependencies {

implementation fileTree({dir: 'libs', include: ['*.jar'])
23 implementation 'com.android.support:appcompat-v7:27.1.1"

24 implementation 'com.android.support:cardview—v7:27.1.1"

app
Configure project in Project Structure dialog. Open Project Structure  Hide notification
bl .google.firebase:firebase-core:16.0.1"
30 .google.firebase:firebase-auth:16.0.1"
e implementation 'com.google.firebase:firebase-storage:16.0.1"
Ee implementation 'com.google.firebase:firebase-database:16.0.1"
36 implementation 'com.github.bumptech.glide:glide:4.9.0"

implementation 'com.android.support:support-v4:27.1.1"
implementation 'com.github.bumptech.glide:compiler:4.9.0°'

9 annotationProcessor 'com.github.bumptech.glide:compiler:4.9.0"

42 implementation 'com.android.support:design:27.1.1"
g testImplementation 'junit:junit:4.12°
44 androidTestImplementation 'com.android.support.test:runner:1.0.2"'

45 androidTestImplementation 'com.android.support.test.espresso:espresso-core:3.0.2'

4 implementation 'me.dm7.barcodescanner:zxing:1.9"'

apply plugin: 'com.google.gms.google-services'

dependencies{}

© Daffodil International University




References

[1] Nexus pay toll bill: https://play.google.com/store/apps/details?id=com.dbbl.nexus.pay&hl=en [Last
Access 23-04-19] at 3.32am.

[2] Info Talk toll: https://play.google.com/store/apps/details?id=com.infotalk.android.tollcalc&hl=en
[Last Access 2-05-19] at 5:23am.

[3] Authenticate with Firebase on Phone: https://firebase.google.com/docs/auth/android/phone-auth
[Last Access 24-05-19] at 1:16am.

[4] App Permissions Overview: https://developer.android.com/guide/topics/permissions/overview [Last
Access 31-05-19] at 2:05am.

[5] Android QR Code scanner: https://demonuts.com/scan-barcode-qrcode/ [Last Access 9-04-19] at
3:05am.

[6] Android Firebase Database Read & Write: https://firebase.google.com/docs/database/android/read-
and-write [Last Access 25-06-19] at 2:05am.

[7] Web set-up with firebase database: https:/firebase.google.com/docs/web/setup [Last Access 25-07-
19] at 9:20am.

[8] Toll hill rate of Vehicles Data collection: http://www.bba.gov.bd/site/page/4093c137-8d48-46db-
alch-54aaf5924a5c/ [Last Access 25-07-19] at 5:50am.

[9] Split Data form QR Code: https://www.geeksforgeeks.org/split-string-java-examples/ [Last Access
12-05-19] at 7:20am.

[10] Split Data form QR: https://www.geeksforgeeks.org/split-string-java-examples/ [Last Access 05-
06-19] at 9:12am.

[11] Android Shape Oval: https://android.jlelse.eu/android-shape-drawables-tutorial-17fbece6fef5 [Last
Access 19-03-19] at 10:20am.

[12]Update Navigation Ul: https://developer.android.com/guide/navigation/navigation-ui [Last Access
30-04-19] at 11:05am.

[13] Using Fragment: https://www.techotopia.com/index.php/Using_Fragments_in_Android_Studio_-
_An_Example [Last Access 29-05-19] at 7:20am.

[14] Android Alert Dialog: https://www:.tutorialspoint.com/android/android_alert_dialoges.htm [Last
Access 21-07-19] at 8:10am.

[15] Android Logo free icon: https://www.flaticon.com/free-icon/android-logo_61120 [Last Access 15-
03-19] at 2:20am.

[16] Diagram Drawing tool: https://www.draw.io [Last Access 17-09-19] at 5:20 am.
© Daffodil International University

31



Digital Tolling

CRIGIMNALITY REFORT

18.. 13. 2.,

18

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS
MATCH ALL SOURCES [CNLY SELECTED SOURCE PRINTED)
20%
* Submitted to Daffodil International University
Student Paper
Exclude quotes Off Exclude matches Off
Exclude Off
biblicgra
phy

© Daffodil International University

32



