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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 18.237 million 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  
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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.  

▪ As a result 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. 
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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. 
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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. 
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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. 
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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. 

 

Fig 3.1 : BPM for app 

 

Fig 3. 2 : 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. 
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The results of data collection are given below: 
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Fig 3. 3 :User Requirements 

3.3  Use Case Modeling and Description 

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

QR code and user also send request by upload photo from cemera and Gallery.  
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Fig 3.4: Use Case model for user 

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

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

 

Fig 3.5: Use case model for admin 
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43.  Logical Data Model 

 

 

                                                Fig 3. 6: Logical data model 

53.  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 

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 
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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 UI design 

widgets that enable us to create a nice look and appealing application based on the 

UI 

▪ 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.  
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▪ 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. 
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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 
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▪ Give description with location 

▪ Upload photo 

UX  

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.In 

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

use.  

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 I 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: 

▪ 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  

 

 

Linux: 
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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  
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CHAPTER 5 

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. 

 

 Fig 5.1:User Information in databage  
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Fig 5.2:Image data in databage  

 

Fig 5.3: Databage for cleaner 
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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. 10  and fig 5.11 . 

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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Fig 5.5:Welcome screen  Fig 5.6: User Authenrication          
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 Fig 5.7 :OTP submition  

 

 Fig 5.8 :Dashboard  
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Fig 5.9 :QR code Scan           Fig5.10 :Cleaner Information  
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 Fig 5.11:Confirmation    Fig 5.12 :Upload photo  
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 Fig 5.13 :Two option of Upload photo    Fig 5.14 :  Upload photo with description and 

location 
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Fig 5.15: Admin panel 
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5.3  Implementation of Interactions 

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

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

The UI 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 

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 

not 

Success 

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 

connecting or not 

Success 

11 To check ignore duplicate request or not Success 

12 To check error handle when wrong QR code 

information uploaded. 

Success 
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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. I 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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