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ABSTRACT

This project is on “Clean Dhaka (A smart garbage management application)”. Garbage
management is one of the biggest problems in Dhaka city. We can see the garbage
everywhere in the city. Dustbin is not available for throwing the waste at specific place.
It’s a matter of great that cleaner don’t know where is the garbage.To solve this
problem our project “CLEAN DHAKA” (A smart garbage management application).
Anyone with this application can easily able to send requests to the cleaner if the
dustbins is full. This will make the cleaner very easy to know that which dustbin is full and
if there is any garbage, as a result cleaner can quickly move the garbage to the specific

place.
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CHAPTER 1

Introduction

1.1 Introduction

Dhaka is one of the busiest cities in the world and one of the most densely populated cities.
It is a city of approximately 18.237million populations. We can see the garbage
everywhere in the city. People throw the waste everywhere. Dustbin is installed to remove
the waste in the city, but they are not used. Most of the dustbins have been stolen. In many
places it is seen that there is waste under the dustbin. Moreover, there is no effective
solution for this problem. On the other hand, during Eid-UL-Adha the whole city is filling
up with animal’s garbage. It is very hard to remove animal’s garage in limited time. The
most important thing is that cleaner don’t know that where the dustbin is full and where
the garbage. It is very important that a developing country like Bangladesh should have a
smart garbage management system and to use of technology should need to solve this

problem. On the other hand, this suppressed our standard of living.

Fig 1.1:Present condition of garbage

©Daffodil International University 1



1.2 Motivation
Dhaka is one of the contaminated areas in the world. In that city the whole area is going to
be a dustbin day by day. Everywhere in this city is filling up with garbage. Water logging
is mostly responsible for this garbage. Drains are filling up with garbage. We get dignity of
developing country that’s why this type of disorganization very sad for us. Otherwise to
carry forward the standard of living a smart garbage management policy is must be needed
for us, this is related to our country’s imagination. To solve this problem Clean Dhaka
Application mostly will contribute and gift us a clean and beautiful city. ,On the other hand
the mobile application is very useful right now. People are like to use android application.
Clean Dhaka is more user friendly android application people can use it easily. This
application will be very effective to solve garbage management problem.
1.3 Objective
Objective of Clean Dhaka are given below:
It’s an effective solution for garbage management system for Dhaka city

= Anyone can easily able to tell to the cleaner if the dustbin is full.

= The cleaner very easy to know that which dustbin is full.

= And if there is any .garbage

= Asaresult cleaner can quickly move the waste to the specific place

=  The Impact of the project “CLEAN DHAKA” would be a significant change in

our Dhaka city.

= We will see our city as a clean city
1.4 Expected Outcome
User will get two option in Dashboard Scan QR code and Uplaod Photo. After scan QR
code the system will show to the user Bin Number, Cleaner Name, Location, Clener phone
number. After that user able to send request by Submit button. User will able to send
request by Upload photo This will make the cleaner very easy to know that
which dustbin is full and if there is any garbage, as a result cleaner can quickly move the

garbage to the specific place.

©Daffodil International University 2



1.5 Report Layout

The entire project is composed by six chapters. In the report, layout is summarized that five
chapter. Discuss the summarized below: Chapter 2 covers background of this project,
related works, comparative studies, scope of the problem and challenges. Chapter 3
contains business process modeling, requirement collection and analysis, use case
modeling and design requirements. Chapter 4 contains front-end, back-end and interaction
design and UX. Chapter 5 is about implementation of project and testing results. Chapter
6 covers conclusion, limitation and future development. And at last of this report there is

a reference.

©Daffodil International University 3



CHAPTER 2

Background

2.1 Introduction

Garbage management is a big problem for Dhaka City. DNCC has done a lot of work on
this. So far, no good solution has been provided. Apart from this, dustbin has been installed

in the whole of Dhaka for this solution and there is no good result.

2.2 Related Works

To solve this problem, the DNCC builds some garbage zone in specific areas. All the
garbage is collected there. Dustbin has been set up all over the city. The matter of great

that we have not yet found anything that has solved this problem using technology.

2.3 Comparative Studies

The great thing is that most of the dustbins that were have been stolen. The most important
thing is that the cleaner does not know where the garbage was deposited at any given

moment. And he/she cannot inform to cleaner if he/she wants to inform.

In our system, user able to send a request by QR code scan if dustbin is full or user able to
send a request by upload photo of garbage with the location so that cleaner easily able to
know where is the garbage or which dustbin is full now. The system will show the all

request to the cleaner.

2.4 Scope of the Problem

Since this is a big problem, there are a few ways we have to deal with it. We need to build
a better network between cleaner and people and also whole system. Increase the
manpower. People need to be made aware of this. Necessary steps should be taken to stop
dustbin theft. Cleaners need to be trained. The area should be a beautiful place for garbage
collection.

©Daffodil International University 4



2.5 Challenges

One of the most challenges was to handle multi request in a minute we have done it, another
challenge was QR scanner implementation we have also done it. On the other hand, fake

QR code handle was another challenge we have also done it.

©Daffodil International University 5



CHAPTER 3

Requirement Specification

3.1 Business Process Modeling

This model is represented the all business process of the project.It will help to the
developer to develop the project and clearly understand the business process.

Aresdy
Requested?
No
No
Dashboard .

Yes (show cleaner Clickon Ok Click on the
information submit button
Dashboard .

Welcome
Screen

. .
Start

Clean Dhaka

Fig 3.1: BPM for app

Log in into DELETE

firebage See the all request Request

Admin Panel

Fig .32 : BPM for admin panel

3.2 Requirement Collection and Analysis

In requirement collection and analysis at first we collect data from people with some
question. After data collection we analysis the data and try to understand the user

requirements. To make it easy and user friendly we develop the project peopleopinion.
©Daffodil International University 6



The results of data collection are given below:
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Fig .33 :User Requirements
3.3 Use Case Modeling and Description

This use case model represented the user activities.User will able to send request by scan

.QR code and user also send request by upload photo from cemera and Gallery
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Upload photo from
Camera

User

Upload photo from
Gallery

Fig 3.4: Use Case model for user

This use case model represented the Admin activities.The system will show the all request

.to the admin, admin will able to see the all request and also admin able to delete request

See all the request

i Delete
Admin request

Fig 3.5: Use case model for admin
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3.4 Logical Data Model

User Info

User Phone Mumber
Account created date
Last sign in date

User Mumbe
User Unigque Id

r

File name
File Size

File Type

File last modified

3.5 Design Requirement

The design of our system is user friendly, we try to design our application in that way,
that user can easily use this application. When the application is open, it will show

—User phone number__

Image URL-'——_'_'_'_'_._'_.—_—._F'

e

Fig .36: Logical data model

Cleaner

Unigue I1d

Cleaner Phone number

| Cleaner Name

EBin number

Bin Locaion

User Phone Mumber

Fhotos

Unigque Id
Date
Time

Image URL

welcome screen. Then user will get two options, Scan QR and upload photo. After touch

Scan QR it will start scanning QR code and show the result with two options that scan
again and ok. If we will press ok then if ask me to confirm to submit the request. And if
we will press upload photo, then we will have to choose a photo from the gallery or

camera. After select photo we have to input a description of the photo, after press upload
the photo will be uploaded to the database.

Design requirement for the user:

Welcome Screen
Dashboard
Permission
Scanner

Camera

Gallery

Submit Screen

Upload Screen

©Daffodil International University
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CHAPTER 4
Design Specification
4.1 Front-end Design

= Linear Layout:
Linear Layout is a straightforward layout for template design that is used in android.
All the components are presented in linear fashion in the linear layout implies that
all linear layout components of the child are displayed according to their
orientation. The estate orientation value may be either horizontal or vertical.

= Relative Layout:
The Relative Layout is a very versatile layout that is used for custom layout design
in android. It provides us the flexibility of positioning our component / view
depending on the position of the relative or sibling component. Just because it
enables us to place the element wherever we want it to be deemed the most flexible
layout. Relative design is the most widely used layout after Android's Relative
Layout for the same reason. It allows you to position your child's view relative to
each other or relative to the container or other container.

= Image View:
Image View class is used in Android to show an application image file. Because of
the different screen sizes in Android devices, image file is simple to use but difficult
to master in Android. An android is enhanced with some of the finest Ul design
widgets that enable us to create a nice look and appealing application based on the
Ul

= Text View:
To display text in operation and in the bottom sheet, we use text perspective. It
makes a user friendly system that plays a very significant part in an application’s
user experience. Sometimes viewing the text can also take user action. In a Text

View, we can use a tiny text icon.

©Daffodil International University 14



= Button:
A button comprises of either text or picture or both, user action is taken and action
is taken. We use the button to submit and upload action in our application.

= Bottom Sheet:
It is merely a perspective, not an activity. It functions as a fragment. From the
bottom, it views the user, it apps flexibility and user experience.

= Alert Dialog
Alert dialog in an android user interface prompts a tiny window for mobile screen
decision making. Sometimes it is necessary to send the user an alert without going
to the next activity before making a choice. To solve this problem alert dialog came
into practise. For example you have seen this type of alert when you try to exit the
App and App asks you to confirm exiting.

4.2 Back-end Design

= Alert Dialog:
We used Android library projects that provides easy to use and extensible Barcode
Scanner views based on ZXing. It is third party library, using this third party library
we can easily scan QR code or bar code in offline mode. This library has a trained
data model that that can easily convert code to text.

= Database
We use firebase real time database and firebase store as our main database because
it is very fast and work real time with Nano second in application and Google is
now recommended this feature with android application, otherwise this had
flexibility to work with offline. This is no-SQL data so data are store as a parent

child relationship.

©Daffodil International University 15



cleancity-9d53c

ﬂ Photos

=) cleaner

L. -Le1 dpMxADWTFz9XPhri

------- binLocation: "DT5-8th floor
------- binMumber: "58"
------- cleanerMame: "Mr Test1
------- cleanerMumber: "81744862138
------- id: "-Lecl1dpMxADWTFz9XPhr
------- userMumber: "+888168168489¢
= -Le1liLd1QX9UmfKH8VrY
------- binLocation: "DT5-8th floor
------- binNumber: "55"

------- cleanerMame: "Mr Test1

------- cleanerNumber: "61744862138
------- id: "-Lc1ild1QX9UmTKHEV

------- userMumber: "+888178188337:
= -LfKOBKfYfFPdS7_5nBA

i binLocation: "cse”

------- binNumber: "2

Fig: 4.1:Databage

4.3 Interaction Design and UX

Dashboard View:

= Scan QR
= Upload Photo

Request Submit View:

= Shows scan result with proper information

= Submit the result

Request Submit View:

= Chose photo from Gallery or capture from Camera

©Daffodil International University
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uUXx

Give description with location

Upload photo

UX means User Experience. This system design should be user friendly for good user

experience To make easy and user friendly we followed the user experience.ln.

requirement analysis we worked with ux so that our application is more user friendly to

.usec

4.4 Implementation Requirement

To implement our project, we need Android Studio for Build Android application and

Tesseract OCR engine and trained data set for Bengali language. We need XML code to

design UI/UX for our Application. To implement other thing, we need Java programming

language to do add image and scanning QR code. We need to add Zxing library for

scanning feature. We also have to implement firebase dependency for connect our project

with firebase we need all the tool to work with this project already | have discussed above.

Software Requirements for our application

Windows 7 or higher/ Linux (Ubuntu, Fedora)

Android studio 2.3 or higher

Java Runtime Environment 1.5 or higher

Java development kit 1.5 or higher

Android operating system minimum SDK version 15 to 28

Hardware Requirements for our application

Windows:

Linux;

Microsoft windows (8/8.1/10)
8GB RAM recommended, Min: 3GB and 1 GB for the Android Emulator
Minimum 2 GB of available disk space, Recommended 4 GB

Screen Resolution: 1280 x 800 minimum

©Daffodil International University
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GNOME or KDE desktop

=  Tested on Ubuntu 14.04 LTS.

= 64-bit distribution capable of running 32-bit applications
= GNU C Library 2.19 or later
= 8 GB RAM recommended; 3 GB minimum and 1 GB for the Android Emulator

©Daffodil International University
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CHAPTER S

Implementation and Testing
5.1 Implementation of Database

Database implementation is a very difficult part of the system. No-SQL database is going
to popular day by day because of smoothness, accuracy. So we use Firebase database
system in our project. We use firebase real time database and firebase store as our main
database because it is very fast and work real time with Nano second in application and
Google has now recommended this feature with android application, otherwise this had
the flexibility to work with offline. This is no-SQL data so data are stored as a parent child
relationship. In figure 5.1 we get authenticate user list with their id and verified phone
number. In figure 5.2 shows the storage of the firebase where all the image age stored.
Figure 5.3 shows the request from the user with bin location, bin number, cleaner name,
cleaner mobile number. and user moblile number. Figure 5.4 shown the uploaded image

information like image url, image id, uploaded date and time.

Q, Search by email address, phone number or user UIL a
Identifier Provider Created Signed In User UiD
+8801681684008 L 2 Apr2019 2 Apr 2019 CRItGebEL4Yp6nET)gQQrpLa40s
+8801403000236 (" 27 Jul 2019 27 Jul2019 DPIHUMGrxgWWnOEOUIEFR6IFJFg2
+8801744862139 . 28Jul 2019 28Jul 2019 NmP3IfGntGOuUHF3AWOteZ1JTe..
+8801744862138 (" 9 Apr 2019 27 Jul 2019 qalHZ33IRvUDCPKEIMEJHSYpUBO2
+8801701083372 (" 2 Apr2019 9 Apr 2019 zdfolVYRtsc4LoxW2DuowsWQPP..

R er pa v 1-5 of

Fig 5.1:User Information in databage
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! image:31276628-Jul-201900:42.jpg
! image:31483328-Jul-201910:50.jpg

! image:549727-Jul-201921:23 jpg

! JPEG_20190521_004348_7285002215756559457 jpg...
! JPEG_20190727_212421_7351864452696395559 jpg...

! JPEG_20190728_002704_6076993056874078753 jpg...

6.94 MB image/jpeg
86.04 KB image/jpeg
2.22KB image/png
198.8 KB image/jpeg
3.29MB image/jpeg
1.05 MB image/jpeg
21MB image/jpeg

Fig 5.2:Image data in databage

cleancity-9d53c

ﬂ Photos

= cleaner

.. -L

c1dpMxADWFFz9XPhri

- binLocation: "DT5-8th Tloor
- binNumber: "58"

- cleanerName: "Mr Test1l

- ¢leanerNumber: "817445862138
- id: " -Le1dpMxADWNFFz9XPhr

- userNumber: "+886168168480¢
c1iLd1QX9UmFfKHBVrY

- binLocation: "DT5-8th fTloor
- binNumber: "55"

- cleanerName: "Mr Test1l

- ¢cleanerNumber: "81744862138
- id: "-LeT1ild1aXSUmfKHEVr

- userNumber: "+888178188337:
fKOBKfYfFPdS7_5nBA

- binLocation: "cse”

... binMumber: "2

©Daffodil International University
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cleancity-9d53c

5. Photos

.- -LfLYIkRgB4d9duOogmL

... captionDescription: "test

- currentMemoryDate: "21-May-2819
.. currentMemoryTime: "08:44'

. image_id: "-LfLY1kRgB4d%duBogm
.. postimages: "https://firebasestorage.googleapis.com/v8/b/cle
=|- -LfLnZmzFznbdFZbQ8&tH

... captionDescription: "test2’

... currentMemoryDate: "21-May-2819
. currentMemoryTime: "@1:52°

... image_id: "-LfLnZmzFznbdFZb(8t

.- postimages: "https://firebasestorage.geogleapis.com/v@/b/cle
B- -LkoOwZnlJOpLgydFdx1

-Lko1FFi-2uGrNwmWmqK

-Lkog1kPcBja7gATkMIv

-LkohQDosPkssHosmt3Y

3 -Lko]VWHgANVuoyMyAUf

n -1 kavF31 RNAAI LILISIFV

Fig 5.4:Databage for photo

5.2 Implementation of Front-end Design

When the application is open, it will show welcome screen fig 5.5. The user has to verify
their phone number with OTP for unique user id show in fig 5.6 and 5.7. Then user will
get two options, Scan QR and upload photo show in fig 5.8.After touch Scan QR it will
start scanning QR code fig 5.9 and show the result with two options that scan again and
ok. If we will press ok then if ask me to confirm to submit the request fig 5.and fig 5.11 10.
And if we will press upload photo, then we will have to choose a photo from the gallery or
camera fig 5.12 and 5.13. After select photo we have to input a description of the photo fig
5.14, after press upload the photo will be uploaded to the database.
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Clean Dhaka

Fig 5.5:Welcome screen Fig 5.6: User Authenrication
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Clean Dhaka

Scan QR Upload Photo

Keep Your City Clean
Fig 5.7 :OTP submition Fig 5.8 :Dashboard
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Fig 5.9 :QR code Scan
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Fig5.10 :Cleaner Information
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Are you sure ?

Cancle Yes

Add Photo

Upload

Fig 5.11:Confirmation Fig 5.12 :Upload photo
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Open Camera Open Gallery

Add Photo

-

Description

test description , dhanmondi boys hostel

Upload

Fig 5.13 :Two option of Upload photo Fig 5.14 : Upload photo with description and
location
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Bins

Sobhanbag Quater

1 Cleaner: Mr Jon
Cleaner Number: 01744865253
User: +8801521302724

Shukrabad Market
Cleaner: Mr Rahim

Cleaner Number: 01744865253
User: +8801521302724

Cse 2nd Hoor

1 Cleaner: Mr smith
Cleaner Number: 01744865255
User: +8801521302724

Cse 3rd Hoor

Cleaner: Mr Helal

Cleaner Number: 01744865280
User: +8801521302724

Dt5 10th floor

Cleaner: Mr Bond

Cleaner Number: 01744865290
User: +8801521302724

Dt5 5th floor
Cleaner: Mr Rahim

Photos

B |

Location: Behind DIU Location: Shukrabad Bus Location: Tree Location: Bin Icon
Cse Stop Date 28-Jul-2019 Date 28-Jul-2019
Date 21-May-2019 Date 28-Jul-2019

Location: cse 5th floor Location: abc Location: In front Rapa
Date 28-Jul-2019 Date 28-Jul-2019 plaza
Date 31-Aug-2019

Fig 5.15: Admin panel
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5.3 Implementation of Interactions

To make this application interactive we have implemented responsive Ul for a better user

experience. To make things easy we have used image view, Text button, and Card view.

The Ul design of this application is user friendly. We use Progress dialog to help user to

understand the uploading photo status.

5.4 Testing Implementation

System Testing is a level of the software testing where complete and integrated software

is tested. To evaluate the system’s compliance with the specified requirements is the

purpose of this test.

Table 5.1: Testing Objective of our application

01

To check the program run or not

02

To check display all option

03

To check all option are working or not

04

To check whether ask for camera permission or not

06

To check camera option work or not

07

To check gallery option work or not

08

To check scanner option work or not

09

To check file uploaded to firebase or not

10

To check application work without internet connecting or not

11

To check ignore duplicate request or not

12

To check error handle when wrong QR code information
uploaded.
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Table 5.1 is the testing objective of this application. When we tested this application by

real time user, we asked these questions to every user. Based on these objectives we have

created our test results and reports.

5.5 Test Results and Reports

Table 5.2 shows the test results depending on the test cases implemented in the previous

section of this chapter.

Table 5.2: Result of Test Objectives

information uploaded.

01 | To check the program run or not Success
02 | To check display all option Success
03 | To check all option are working or not Success
04 | To check whether ask for camera permission or Success
not
06 | To check camera option work or not Success
07 | To check gallery option work or not Success
08 | To check scanner option work or not Success
09 | To check file uploaded to firebase or not Success
10 | To check application work without internet Success
connecting or not
11 | To check ignore duplicate request or not Success
12 | To check error handle when wrong QR code Success

©Daffodil International University
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CHAPTER 6

Conclusion and Future Scope
6.1 Discussion and Conclusion

Dhaka is a populous city. On the other hand, the first row on earth in a polluted city. Waste
management is one of the biggest problems now. In the city most of place we see the waste
falls .The city environment is getting worse day by day. To keep the city clean and to move
the waste to the destination very quickly and this is our project Clean Dhaka (A smart
garbage management application) to solve the problem. | hope this app plays a vital role in
solving this problem.

6.2 Limitations

:We have some limitations

= _It’s not multi language
= If network less work, then photo upload will be slow down.

.We will work for fix it in future
6.3 Scope for Further Developments
In future development features to make this application more effective will be:

= Map Integration
=  Multi language
= Separation app for cleaner

= Updated features for admin panel
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