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ABSTRACT

The "Garbage Man" project aims to revolutionize waste management practices
through a comprehensive digital platform designed to connect customers and
collectors efficiently and sustainably. Leveraging Node.js for backend
functionalities, MongoDB for robust data storage, and Flutter for dynamic frontend
interfaces, the application facilitates seamless interaction across urban landscapes
in Asian countries. The primary objective of "Garbage Man" is to streamline the
process of garbage collection by bridging the gap between customers seeking waste
removal services and collectors operating within designated hubs. Customers can
initiate garbage pickup requests through the intuitive mobile app, which employs
geolocation services to direct requests to the nearest available collectors. This
intelligent routing ensures prompt responses and optimized collection routes,
thereby enhancing overall service efficiency. For collectors, the platform provides
real-time notifications of incoming requests, allowing them to accept or reject jobs
based on their availability and proximity. This responsive system not only improves
operational agility but also promotes a transparent and accountable service
framework. This report delves into the project's comprehensive design and
implementation details, including the system architecture, database management
strategies, and frontend user experience considerations. It also evaluates the
performance metrics and scalability of the "Garbage Man" platform, highlighting
its capability to handle increasing user demands and data processing requirements
effectively. Furthermore, the broader societal impacts of enhanced waste
management practices, emphasizing environmental sustainability, reduced urban
pollution, and improved public health outcomes. Ethical considerations in data
privacy and community engagement strategies are also explored, reflecting on the
project's ethical framework and its alignment with sustainable development goals.
In conclusion, "Garbage Man" represents a significant step forward in leveraging
technology to address urban waste challenges in Asian contexts. By integrating
innovative solutions with practical operational workflows, the platform contributes
to a cleaner environment and more resilient urban communities.
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CHAPTER 1
INTRODUCTION

1.1 Overview

The "Garbage Man" project endeavors to modernize waste management through an
innovative mobile application that connects customers and collectors seamlessly.
By leveraging technology, the app aims to optimize garbage collection processes,
enhance user convenience, and promote environmental sustainability.

1.2 Background and Present State

Traditional waste management practices often suffer from inefficiencies such as
irregular collection schedules, inadequate communication channels, and
environmental concerns stemming from improper waste disposal. These challenges
underscore the necessity for "Garbage Man" to introduce a systematic approach to
waste collection and disposal.

1.3 Problem Statement

The primary challenge addressed by the “"Garbage Man" app is the lack of an
efficient, user friendly system for coordinating garbage pickup between customers
and collectors. Specific issues include:

R/

% Coordination Challenges: Difficulty in scheduling and tracking garbage
pickups efficiently.

% Environmental Impact: Improper waste disposal leading to environmental
degradation.

% User Experience: Inconvenience due to outdated methods of garbage

collection.

1.4 Objectives

Primary Objectives:

R/

s Optimize Garbage Collection: Implement a digital platform that enables
customers to request garbage pickups effortlessly.

% Enhance Coordination: Facilitate real-time communication between customers

and collectors to streamline pickup operations.
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% Improve Efficiency: Introduce technology-driven solutions to enhance the
overall efficiency of waste management processes.

% User Engagement: Provide an intuitive interface for both customers and
collectors to interact effectively with the app.

%+ Environmental Responsibility: Promote sustainable waste disposal practices
among users to reduce environmental impact.

1.5 Scope and Limitations
Scope:

% Geographical Coverage: Initially targeting urban areas with plans for
expansion based on user demand and operational feasibility.

¢+ Functional Features: Includes customer and collector registration, real-time
pickup requests.

%+ Technological Framework: Utilizes Flutter for cross-platform mobile app
development, Node.js for backend services, and MongoDB for database
management.

Limitations:

¢ Initial Deployment Constraints: Limited rollout to specific regions or user
demographics during the initial phase.

% Technical Dependencies: Reliance on stable internet connectivity and device
compatibility for optimal app performance.

1.6 Report Organization
This report is structured to provide a comprehensive analysis of the "Garbage Man"

project:

Chapter 1: Introduction - Provides an overview, background, problem statement,
objectives, scope, limitations, and the organization of the report.

Chapter 2: Literature Review - Reviews existing literature and technologies relevant
to the project.

Chapter 3: System Design - Details the design and architecture of the Garbage Man
app.

Chapter 4: Implementation - Discusses the development process, tools, and
technologies used.
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Chapter 5: Testing and Results - Presents the testing methodologies, results, and
performance analysis.

Chapter 6: Impact on society, environment — Presents the societal impacts and the
sustainability.

Chapter 7: Conclusion and Future Work - Summarizes the findings, conclusions,
and potential future enhancements.

1.7 Summary

The Garbage Man app addresses the inefficiencies of traditional garbage collection
systems by leveraging modern mobile technology and real-time location services.
This chapter has introduced the project, providing an overview, background,
problem statement, objectives, scope, limitations, and the organization of the report.
Subsequent chapters will delve deeper into the literature review, system design,
implementation, testing, and future prospects of the Garbage Man app, offering a
comprehensive understanding of its development and impact.
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CHAPTER 2
LITERATURE REVIEW

2.1 Overview

"Garbage Man" project explores existing research and technologies relevant to
waste management systems and mobile applications. It investigates how similar
systems handle user authentication, service request management, and real-time
updates, aligning with the functionalities developed in the project's backend and
frontend architecture.

2.2 Related Works

The integration of mobile technology into waste management systems has been
explored in various studies. One prominent example is the use of smart bins
equipped with sensors to monitor fill levels and optimize collection routes. These
systems, such as the one described by Huang et al. (2018), utilize Internet of Things
(1oT) devices to provide real-time data on waste levels, enabling more efficient
collection schedules and reducing operational costs. Another related work is the
"Bin-e" smart waste management system, which uses machine learning and loT to
sort waste into appropriate categories automatically. This system, as detailed by
Kaczmarek et al. (2020), has demonstrated significant improvements in waste
segregation and recycling rates, showcasing the potential of advanced technologies
in enhancing waste management practices. For instance, the "TrashOut™ app allows
users to report illegal dumps and track waste collection schedules. According to a
study by Smith et al. (2017), such applications have increased community
engagement and awareness regarding proper waste disposal practices.

There is another website named “GarbageMan”. But they have the lacking of waste
collection and real time waste management system. And in my app, | have
implemented the geolocation for the real time service by which the customers can
easily request for garbage collection and in the radius, they will find the collectors
and the collectors will get the request from the users.
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2.3 Comparison between Existing Works

Existing mobile applications and smart waste management systems offer a variety
of features aimed at improving efficiency and user engagement. However, they
differ in their approach and scope. Smart bin systems focus on automating the
monitoring and collection process using I0T and sensors. These systems, like the
one described by Huang et al., are highly effective in urban environments with
established waste management infrastructures but may require significant
investment in hardware and maintenance. In contrast, mobile applications like
"TrashOut" rely on user participation to report issues and track waste management
activities. While these apps are more cost-effective and easier to deploy, their
effectiveness depends on user engagement and participation rates. The Garbage
Man app combines elements from both approaches by using real-time location
services and mobile technology to connect home users with garbage collectors,
aiming to enhance communication and efficiency without the need for extensive
hardware deployment.

2.4 Open Issues

Despite the advancements in waste management technologies, several open issues
remain. One major challenge is ensuring user adoption and consistent engagement
with the technology. As highlighted by Smith et al., user participation is crucial for
the success of mobile applications, and strategies to incentivize and sustain
engagement need to be developed. Another issue is data privacy and security,
particularly when dealing with location-based services. Ensuring that user data is
protected and that privacy concerns are addressed is essential for the widespread
acceptance of these technologies.

2.5 Summary

Existing systems such as smart bins and mobile applications have demonstrated
significant benefits in terms of efficiency and user engagement. However,
challenges related to user adoption, data privacy, and integration with existing
infrastructures remain. The Garbage Man app aims to address these challenges by
leveraging real-time location services and mobile technology to create a more
efficient and user-friendly waste management system.
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CHAPTER 3
METHODOLOGY/ REQUIREMENT ANALYSIS & DESIGN
SPECIFICATION

3.1 Overview

It provides an in-depth exploration of the methodology, requirement analysis, and
design specifications for the "Garbage Man" application. It outlines the systematic
approach taken to conceptualize, develop, and implement both backend and
frontend components, ensuring alignment with project objectives and user
requirements.

3.2 Proposed Methodology

It covers requirements elicitation, system architecture design using Node.js for
backend and Flutter for frontend, database schema design in MongoDB, and API
development strategies. The section includes the logical diagrams and use case
diagram, requirements of “GarbageMan”. It also includes the project management
and its system design like the overview of this project and functionalities and how
it works.

3.3 Hardware/ Software Requirement

This subsection outlines the hardware and software prerequisites essential for
deploying and operating "Garbage Man". It specifies server configurations,
database management systems (MongoDB), and client-side requirements
compatible with Flutter's cross-platform framework. Software dependencies such
as Node.js, Flutter SDK, and relevant plugins are detailed, ensuring compatibility
and optimal performance across multiple devices. Scalability considerations for
accommodating future growth and user base expansion are also addressed.

Requirements:

MongoDB
Node.Js
Express

Flutter

Dart

Android Studio

K/ K/ K/ K/ R/
L X X I X I X S X4

3

S
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3.4 Project Management

Phases and Activities:
Initiation:

++ Define project scope and objectives.
% ldentify stakeholders and form the project team.
% Conduct a feasibility study and risk analysis.

Planning:

+ Develop a detailed project plan, including tasks, milestones, and timelines.
¢ Allocate resources, including team members and budget.

.,

%+ Define communication channels and reporting mechanisms.

Execution:

R/

% Develop the mobile application using Flutter and Dart for the frontend,
Node.js and Express.js for the backend, and MongoDB and Mongoose for
the database.

Integrate real-time location services using the Geolocator service.
Implement user registration, login, and request management functionalities.

X/
°e

33

S

Monitoring and Control:

R/
L X4

Track project progress against the plan.
» Conduct regular meetings and reviews to ensure alignment with objectives.
Manage risks and issues, making adjustments as necessary.

o

X/
o

Closure:

¢+ Conduct final testing and quality assurance.
Deploy the application to app stores.
%+ Gather user feedback and document lessons learned.

*

R/
*

Risk Management:
Identified risks include:

% Technical Risks: Potential issues with app development, integration of real-
time location services, and system performance.

Operational Risks: Challenges in user adoption, engagement, and retention.
Financial Risks: Budget overruns, unforeseen expenses, and revenue
generation shortfalls.

Security Risks: Ensuring data privacy and protection against cyber threats.

K/
L X4

K/
L X4

K/
L X4

7
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3.5 System Design
System Design Overview of "Garbage Man" Project:

1. Architecture: The system architecture follows a client-server model with a
RESTful API approach.

% Backend: Developed using Node.js, it handles business logic, database
operations, and API endpoints.

% Frontend: Implemented in Flutter, providing a cross-platform mobile interface
for customers and collectors.

2. Database: MongoDB is used as the primary database to store user profiles,
pickup requests, and operational data.

%+ Collections include Customers, Collectors, Pickups, and Hub Locations.
%+ Geospatial queries are utilized to determine the nearest collectors based on
customer requests.

3. Authentication:

o,

s JWT (JSON Web Tokens) are employed for secure user authentication and
authorization.

%+ Customers and collectors have distinct authentication flows tailored to their

respective actions and permissions.

4. Functionality:

®,

%+ Customer Module: Allows customers to log in, sign up, request pickups, view
pickup history, and manage profile settings.

¢+ Collector Module: Enables collectors to log in, sign up, view incoming pickup

requests, accept/reject requests, update pickup statuses

5. Geolocation Services: Integrated with Geolocator package in Flutter for real-
time location tracking and distance calculation between customers, collectors, and
hub locations.

6. API Integration: Utilizes Dio package in Flutter to communicate with backend
APIs, ensuring seamless data exchange and robust error handling through
interceptors and logging mechanisms.

7. Security Measures: Includes HTTPS encryption for data transmission, input
validation to prevent injection attacks, and role-based access controls to safeguard
sensitive operations.
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8. Scalability and Performance: Designed for scalability with asynchronous
programming in Node.js, efficient database indexing, and optimized frontend
rendering in Flutter to handle concurrent user interactions and data processing.

9. User Experience: Focuses on intuitive UI/UX design principles in Flutter to
enhance usability, accessibility, and overall user satisfaction.

3.6 How it works

% App Name: Garbage Man

% Frontend: Flutter

+ Backend: Node.js, Express, JavaScript
% Database: MongoDB

Users:
Customers:

% Can login or sign up.
%+ Can request garbage pickup.
% The request is sent to the nearest hub.

Collectors:

% Can login or sign up.

% Can view requests from customers within a certain distance

++ Can accept or reject requests.

%+ The status of the request is updated on both the customer and collector sides.

Process:

X/
X4

L)

Customer logs in or signs up.

Customer requests garbage pickup.

Request is sent to the nearest hub.

Collectors near the hub receive the request.

A collector accepts or rejects the request.

The request status is updated for both the customer and the collector.

R/ R/ R/ R/
R X SRR X I X I X4

7/

S
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3.7 Logical data model

The logical data model of "GarbageMan™ includes the following entities: customers
who can search for collectors nearby their real time location, collectors will get the
request from the customers and they will be able to accept/reject about the
collection.

i Display [ View ]1-.. E
S— I

i Logic [ Controller ] i
R — [ API } ------- T
- .

: ] Data Model | ——
5 i P

E i Third party P

: i | Database API : i

- -

Figure 3.8.1: Logical Data Modeling

10
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3.8 Use Case Diagram

Use case modeling for "GarbageMan" includes scenarios involving user
registration, login, searching for nearby collectors, and request for garbage
collection and collectors can reject or accept the request, among other things. Each
instance outlines specific features and user responsibilities in the platform's
operation, as well as the interactions between system administrators, organizers,
and consumers.

< | Sign Up - %
/

Collectors | Customers
Sign in | Sign in
Y Y

- Home | Home

Y

Pickup Search
Requests Collectors
Y Y
Accept/Reject |—— Fg\;i"l:;?rgy
\d

Request for
Pickup

L- Updated -

Figure 3.8.2: Use Case Diagram

11
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CHAPTER 4
IMPLEMENTATION

4.1 Overview

The implementation details of the "Garbage Man™ application are presented. This
includes both the backend system built with Node.js and MongoDB, and the frontend
application developed using Flutter. The implementation provides a comprehensive
account of the development process, prototype design of the Garbage Man app. It
outlines the technical aspects involved in transforming the design specifications into
a functional mobile application, emphasizing the integration of various components
and the rigorous testing conducted to ensure the app's reliability and effectiveness.

4.2 Train Model

Backend Implementation (Node.js and MongoDB): The backend of "Garbage Man"
was implemented using Node.js, a runtime environment for executing JavaScript
code server-side. MongoDB, a NoSQL database, was chosen for its flexibility and
scalability in managing data related to customers, collectors, pickups, and hub
locations.

Architecture Overview:

®,

% Controllers: Handle incoming requests and formulate responses, including
authentication, sign-up, sign-in, and pickup management.

%+ Models: Define the structure of data entities such as users, pickups, and hub
locations using Mongoose schemas.

% Routes: Establish endpoints for different functionalities, ensuring RESTful API

design principles are followed.

>

Authentication and Authorization:

s Implemented JWT (JSON Web Token) for secure authentication and
authorization mechanisms.

¢ Customers and collectors have distinct authentication flows, managed through
middleware.

12
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Frontend Implementation (Flutter):

% The frontend application in Flutter provides a user-friendly interface for
customers and collectors to interact with the "Garbage Man™ system.

UI/UX Design:

%+ Developed using Flutter widgets and customized Ul components to enhance user
experience. o Integrated Pro Widgets for enhanced Ul functionalities.

User Authentication:

% Implemented screens for user authentication, including login and signup forms.
< Utilized shared preferences for secure storage of user tokens and session
management.

13
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4.3 Prototype Design

Customer prototypes:

Garbage Man

01854001111

Garbage Man

Signup as
Signin as (O collector @ Customer
@ customer () Collector
Rakib Hasan
01854001111
Do not have account? Sign up
1234
1 2 3 4 5 6 7 8 9 O
q W e r t y u | (@) p 30/4 Nikunja, Mirpur-12
G z X C \Y b n m @ Already have account? Sign in
323 _ o
v s
Figure 4.3.1: Customer Sign Up Figure 4.3.2: Customer Sign In

Here the customers will register an account and then they will be able to sign in to
their profile. When the customer will choose their option to signup or sign in, they
have to click on that radio button to select their path for login. This is how the
customer will get to login into their profile.

©Daffodil International University, Bangladesh



35348 @ v4l 357 & A A il |

be
0

Garbage Man - Users < Garbage Collectors

Looking for nearby garbage collectors?

Name: Sakib Hasan
Phone: 01854002222
Mirpur-1
No data found.

Figure 4.3.3: Customer Home Page Figure 4.3.4: Nearby Collectors

After Login/Sign in the customers will be able to see this as their home page and the
“Search” button for searching the nearby collectors in between the distance. After
coming into that screen, they will get to see their profile button along with the logout
button right up in the bar. Then comes the “Search Here” button for searching the
nearby collectors. When they will click on that button, the real time service will help
them to find the nearby collectors.

And they will get to request for the garbage pickups.

15
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3:59 & @ P4l

>

Garbage Man - Users

Looking for nearby garbage collectors?

Pickup Requests

Sakib Hasan In-progress
Phone: 01854002222

Weight: 10 KG
Note: Two Bags of Garbage and one unused chair

Figure 4.3.5: Garbage Request Figure 4.3.6: Garbage Request Sent

After finding the nearby garbage collectors, the customer can choose the collector
and put the garbage weight or if there is any other thing rather than the garbage, the
customer can easily put a note down there. For that, the collector will be able to
know if it’s only garbage or other kind of garbage or anything else. This field can
help in so many ways.

Here the wight is not required as this app is based on any kind of garbage collection
that are not usable in our house. So, they can easily put a note what they are going
to request for picking up to the collectors. Such as, An Unused Chair or An Unused
Table they want to send request for pickup. They can easily put a note about that
without the weight too.

16
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Profile X

Name: Rakib Hasan
Phone: 01854001111
Address: 30/4 Nikunja, Mirpur-12

Figure 4.3.7: Profile of Customer

And on top of the field, there is an icon where the customer will be able to see their
own profile.

It provides the name, number and the address of the customer. Which is basically a
user-friendly option to know by which number they are logging in.

17
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Collector Prototypes:

Garbage Man

Signup as

@ collector () Customer

Sakib Hasan
01854002222
1234

Mirpur-1

Already have account? Sign in

Figure 4.3.8: Collector Sign Up

Garbage Man

01854002222

Signin as

() customer @) Callector

Do not have account? Sign up

12 3 4 5 6 7 8 9 0
gwer tyuiop
asdf gh j kI
¢ zx cvbnmg@

123 .o

Figure 4.3.9: Collector Sign In

Here the collectors will register an account and then they will be able to sign in to
their profile. When the collector will choose their option to sign up or sign in, they
have to click on that radio button to select their path for login. This is how the

customer will get to login into their profile.

When a collector will sign up for the first time, the “Address” name changes to

“Hub Name” based on their schema.

©Daffodil International University, Bangladesh
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3:56 & @ 359tz @

Garbage Man - Collectors Garbage Man - Collectors

Pickup Requests

Rakib Hasan In-progress
Phone: 01854001111

Address: 30/4 Nikunja, Mirpur-12
Weight: 10 KG
Note: Two Bags of Garbage and one unused chair

No data found.

Figure 4.3.10: Collector Home Page Figure 4.3.11: Gets the request

Here when the collectors will login for the first time, they will see the “Figure
4.3.10” as their home page. And when a customer will send them a request for
garbage picking, they will get to see the “Figure 4.33.11”. And then they will decide
if they are available to accept the request or not.

When a customer will send a request for garbage pickup, the collector will get their
address along with the customers name and phone number to contact with them and
clarify the request.

When the chosen collector will decide to complete or cancel the request they will
have to click on those buttons and it will be updated on the both side.

19
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400 % & 400 % A

Garbage Man - Collectors Garbage Man - Users

Pickup Requests Looking for nearby garbage collectors?

Rakib Hasan Completed

Phone: 01854001111 Pickup Requests
Address: 30/4 Nikunja, Mirpur-12

Weight: 10 KG Sakib Hasan Completed

Note: Two Bags of Garbage and one unused chair
Phone: 01854002222

Weight: 10 KG
Note: Two Bags of Garbage and one unused chair

Pickup request submitted.

Figure 4.3.12: Accepted the request Figure 4.3.13: Customers Home Page

(After collector accepted the request)

And in “Figure 4.3.12” the collector accepted the request that came from customer.
And it’s been updated on the both sides. And the customers home page also
updated.

And here we can see that, on the both sides the collector and the customer is getting
the details of each other’s. Then again for customer’s, they can request again to that
collector again, even without the updated status they can request as much as they
want.

20
©Daffodil International University, Bangladesh



Profile X

Name: Sakib Hasan
Phone: 01854002222
Hub: Mirpur-1

Figure 4.3.14: Profile of Collector

And on top of the field, there is an icon where the collector will be able to see their
own profile.

It provides the name, number and the address of the collector. Which is basically a

user-friendly option to know by which number they are logging in, with their
selected hub locati

21
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4.4 Front-end Design

The front-end design of "GarbageMan" prioritizes a modern and user-friendly interface,
incorporating principles of responsive design for smooth cross-platform usability. The
Ul has an easy-to-use structure that makes it possible to quickly access and navigate to
key functionality, such as account administration, ordering, and product browsing.

Framework:

% Flutter, providing a responsive and intuitive Ul for both customers and
collectors.

Features:

%+ User Authentication: Separate sign-up and login for customers and collectors
using a radio button.

% Request Interface: Customers can easily request garbage pickup.

% Status Updates: Real-time updates on request status, allowing users to track the
acceptance or rejection by collectors.

% Location Services: Integration with geolocation for accurate pickup requests.

% Responsive Design: To improve user accessibility and experience,
compatibility and optimal presentation across multiple devices and screen sizes
are ensured.

% Usability: Focusing on usability principles to optimize user interactions,
minimize cognitive load, and enhance overall satisfaction with the platform.

For the frontend developing the must needed dependencies are:

% Flutter Geolocator
% Pro Widgets (From Pub Dev)

By emphasizing accessibility, usability, and aesthetics, the front-end design of
“GarbageMan” aims to deliver a positive and effective user experience, ultimately
enhancing user engagement and satisfaction with the platform.

22
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Back-end Design

The back-end architecture of "GarbageMan" is structured around Express.js framework
for Node.js and MongoDB as the database management system. This architecture
includes models, controllers, and routing to facilitate efficient development and data
management.

r— - - - - - - - - - - - - 0
[ I
: ‘ Controller ’ :
| | | <D
) I R
Display | |
| ' I |
| | Database
| View Madel
| I ~
| I
[ I
| I
.- J
Container
Figure 4.4.1: MVC Architecture
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CHAPTER 5
ANALYSIS & TESTING

5.1 Overview

A comprehensive analysis of the results obtained from implementing the "Garbage
Man" application. This section delves into both backend and frontend aspects,
highlighting performance metrics, comparative analyses.

5.2 Experimental
Backend Results:

The backend of the "Garbage Man" application was rigorously tested to evaluate its
functionality, performance, and security measures:

» Data Management and Storage Efficiency:

% MongoDB's performance in handling diverse datasets (user profiles, pickup
requests, hub locations).

+« Evaluation of database indexing strategies and their impact on query
performance.

* Authentication and Security Evaluation:

% Analysis of JSON Web Token (JWT) implementation for secure user
authentication and session management.
¢+ Assessment of encryption protocols and data protection mechanisms.

Frontend Results:

The frontend implementation using Flutter was assessed based on user interaction
and performance metrics:

* User Interface Design and Usability Testing:

+» Feedback analysis on the intuitiveness and aesthetic appeal of the user
interface (Ul).
¢+ Usability testing to measure user engagement and navigation patterns.
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» Performance Metrics:

«+ Benchmarking startup times, Ul rendering speed, and responsiveness across
various device types and operating systems.

+« Optimization strategies employed to enhance app performance and reduce
latency.

5.3 Performance/ Comparative Analysis

Backend Analysis:

In-depth analysis of backend performance and scalability capabilities:
* Scalability and Load Handling:

++ Stress testing under simulated loads to assess system responsiveness and
scalability.

¢+ Comparison with traditional relational databases and NoSQL alternatives in
terms of handling concurrent requests.

* Security Assessment:

¢ Penetration testing and vulnerability assessments to identify and mitigate
potential security risks.

Frontend Analysis:
Evaluation of frontend technologies and user experience enhancements:

* Cross-Platform Compatibility:

4

¢+ Flutter's cross-platform capabilities with native development frameworks.
% Adaptability across different screen sizes, resolutions, and hardware
configurations.

L)

0
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5.4 API Testing (Backend)

Customer SignUp and Signin API test result :

i hup:/ 000/si Il [ save v Share
POST o http://localhost:3000/signup-customer m
Params®  Authorization  Headers (8) Bodye  Scripts  Tests  Settings Cookies
none form-data x-www-form-urlencoded ©Q raw binary GraphQL JSON ~ Beautify
1 4
2 “name”: “Hridoy",
3 “phone”: "@185480",
4 "password”: "1234",
5 "zddress”: "30/4 Bangla Kunjo, Technical, Mizpur-1"
[
Body Cookies Headers (7) Test Results @ Status: 200 OK Time: 313 ms  Size: 264 B aon
Pretty Raw Preview Visualize JSON v = O Q
1
2 "success": true,
3 “error”: null
¢ Postbot [¥) Rumner o StartProxy @ Cookies & Vault [ Trash
l\m; http://localhost:3000/signup-collector [ Save Share
POST ~ http:/flocalhost:3000/signin-customer m
Paramse  Authorization  Headers (8) Bodye  Scripts  Tests  Setfings Cookies
none form-data x-www-form-urlencoded © raw binary GraphQL JSON ~ Beautify
11
2 "phone”: "8135480",
3 "password” ! "1234"
Body Cookies Headers (7) TestResults @ Status: 200 OK Time: 359 ms  Size: 476 B oo
Pretty Raw Preview Visualize JSON  ~ = o Q
1 {
2
3
5 ‘neme”: “Hridoy",
6 phone”: "¢ .
7 ‘passward” 05hcRESGzquxktIa89F0TtP. eIr1COSgoy2mudyVXQvEhk2F1d{NTVD ",
8 ‘addressT: " angla Kumjo, Technical, Mirpur-1",
9 v 8
10 1,
11 "errox": null
12

9 Postbot ¥ Runner o Start Proxy (@ Cookies 55 Vault [ Trash

Figure 5.4.2: Customer Sign In API

Here are the successful result of the backend API of customer signing up and sign in
into their profile, with error null and success true.
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Collector SignUp and Signin API test result:

\‘urﬁ http:/flocalhost:3000/signup-collector

POST ™ http:/flecalhost:3000/signup-cellector
Paramse  Authorization  Headers (8) Body »
none form-data x-www-form-urlencoded Q@ raw
14
2 “name": - “Foysal -Alam",
3 "phone":- "01854",
4 "hub_location”:-{
5 “latitude”
[ “longitude”:
8 "hub":-"Mirpur-1",
9 i1 "Technical”,
16 "password”: "1234
11
Body Cookies Headers (7) Test Results
Pretty Raw Preview Visualize JSON v =
L
2 "success”: true,
3 null

Tests

binary

Settings

GraphQL  JSON

lg Status: 200 OK Time: 206 ms  Size: 264 B

3 Postbot

*] Runner

Figure 5.4.3: Collector Sign Up API

ii®  hitp:/flocalhost:3000/signup-collector

POST ~ http:/flocalhost:3000/signin-collector
Paramse  Authorization  Headers (8)  Bodye  Scripts
none form-data sx-www-form-urlencoded  © raw
1
2 “phone" : - "01854",
3 "password”: "1234"
Body Cookies Headers (7) Test Results

Pretty Raw Preview Visualize JSON =
E
2 "success”: true,
3 "result": {
4 "hub_location”: {
5 "latitude”
& "longitude”: 98.350
7 B
8 "_id": "e63fa@2b56@752e15cc4fdal”,
9 "name”: "Foysal Alam",

1e ‘g1ss4",

11 Mirpur-1",

12

Tests

binary

Settings

GraphQL

& status
@ status

JSON  ~

OK Time: 315ms Size:

Figure 5.4.4: Collector Sign In API

«* Start Proxy

@ Cookies

508B

Cookies

Beautify

@ Vault T Trash

Share

B seve

Cookies

Beautify

Here are the successful result of the backend API of collector signing up and sign in
into their profile, with error null and success true.
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CHAPTER 6

IMPACT ON SOCIETY, ENVIRONMENT, AND
SUSTAINABILITY

6.1 Impact on Life

The introduction of the "Garbage Man" application represents a pivotal
advancement in waste management practices across diverse Asian communities,
significantly improving the quality of life for residents. By modernizing and
optimizing waste collection processes, the app ensures timely and efficient garbage
disposal services, thereby reducing health risks associated with unmanaged waste
and creating cleaner living environments. This enhanced cleanliness not only
promotes better public health outcomes but also instills a sense of pride and well-
being among residents.

6.2 Impact on Society & Environment
Societal Impact:

"Garbage Man" has profound societal implications, fostering community
engagement and empowerment:

« Community Participation: The app encourages active involvement of
residents in waste segregation and recycling efforts through intuitive
interfaces and educational campaigns. By promoting responsible waste
disposal practices, it cultivates a sense of environmental stewardship among
users.

+« Job Creation: The implementation of "Garbage Man" creates employment
opportunities for local collectors and hub operators. This not only addresses
unemployment challenges but also strengthens local economies by
redistributing resources within communities.

Environmental Impact:

In addressing environmental concerns, "Garbage Man" utilizes innovative
technologies to mitigate ecological footprints:

« Waste Reduction: Through efficient waste collection and recycling
initiatives, the app minimizes the volume of waste destined for landfills. This
reduction in landfill waste helps mitigate methane emissions and minimizes
groundwater contamination, contributing to overall environmental health.
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++ Resource Conservation: By promoting the reuse and recycling of materials,
"Garbage Man" conserves natural resources and reduces the need for raw
material extraction. This sustainable approach supports biodiversity
conservation and ecosystem resilience in urban and peri-urban areas.

6.3 Ethical Aspects
Data Privacy and Security:

Ensuring ethical practices in data management and user privacy protection is
paramount for "Garbage Man":

% Compliance: The app adheres strictly to international data protection
regulations, including GDPR and local privacy laws. Transparent policies
govern data collection, storage, and usage, ensuring user trust and confidence
in the platform's ethical integrity.

% Security Measures: Robust cybersecurity measures safeguard user
information against unauthorized access and breaches. Continuous
monitoring and updates to security protocols ensure ongoing protection of
sensitive data.

6.4 Sustainability Plan
Renewable Energy Integration:
Future sustainability strategies for "Garbage Man" :

% Google Map Implementation: In near future | hope to implement the real
google map to reduce the unnecessary communication between the both side
to reduce the time management. So that the customers and collectors both
will be able to locate their real time location.

Eco-Friendly Initiatives:

+« Smart Technology Adoption: Incorporating 10T sensors and smart waste
management systems enhances operational efficiency and resource
utilization. Real-time data analytics enable proactive waste management
strategies, optimizing collection routes and minimizing environmental
impact.
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X/

¢+ Community Outreach: Collaborative partnerships with local communities
foster environmental awareness and education. Outreach programs educate
residents on waste reduction practices, promoting behavioral changes that
support long-term sustainability goals.

+ Recycling Partnerships: Partner with recycling facilities to ensure collected
waste is processed sustainably. Establish a system for sorting and diverting
recyclable materials from landfills.

« Community Programs: Organize community clean-up events, recycling
drives, and educational workshops. Foster a sense of community
involvement and environmental responsibility.

% Affordability: Keep the service affordable for all users, including low-
income households. Offer flexible payment plans and discounts to ensure
inclusivity.

+* Regular Updates: Continuously update the app with new features, bug fixes,
and performance improvements based on user feedback and technological
advancements.

¢ Feedback Mechanisms: Implement user feedback systems to continually

improve app features and services. Conduct regular surveys and polls to

gather user opinions and suggestions.

6.5 Summary

The impact of "Garbage Man" on society, environment, and sustainability in Asian
countries. By promoting community participation, implementing ecofriendly
practices, and upholding ethical standards, the app contributes to cleaner, healthier
living environments and sustainable urban development.
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CHAPTER 7
CONCLUSION AND FUTURE WORK

7.1 Conclusions
Achievement of Project Goals:

The implementation of "Garbage Man" represents a significant advancement in modern
waste management solutions tailored for urban environments in Asian countries. The
project successfully addressed key objectives, including:

% Efficient Waste Collection: By leveraging technology to optimize collection routes
and schedules, "Garbage Man" has streamlined operations and reduced logistical
inefficiencies.

+ Enhanced User Experience: Through intuitive interfaces for both customers and
collectors, the application has facilitated seamless interactions, improving service
delivery and customer satisfaction.

% Environmental Impact: Initiatives such as promoting waste segregation and
recycling have contributed to environmental sustainability, aligning with regional
goals for reducing carbon footprints.

7.2 Further Suggested Works
Expansion and Enhancement Strategies:

Geographic Expansion:

0,

% Citywide Deployment: Scaling "Garbage Man" across additional cities and urban
areas in Asian countries will extend its impact on improving waste management
infrastructures.

% Rural Integration: Adapting the application's functionalities to suit rural settings

and periurban areas can bridge existing gaps in waste collection services,

promoting inclusivity and equitable access to clean environments.

Technology-driven Improvements:

0,

% 10T Integration: Incorporating Internet of Things (10T) sensors for smart waste bins
and collection vehicles enables real-time monitoring and data-driven decision-
making, optimizing resource allocation and operational efficiencies.

% Machine Learning Applications: Implementing predictive analytics to forecast

waste generation patterns and optimize collection routes enhances responsiveness

and reduces environmental impact.
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Community and Government Collaboration:

% Public Awareness Campaigns: Launching educational initiatives to raise
awareness about waste management practices and environmental stewardship
fosters community engagement and behavior change.

% Government Partnerships: Collaborating with local authorities to integrate
"Garbage Man" into municipal policies and regulations strengthens regulatory
compliance and sustainability initiatives.

7.3 Summary:

The transformative impact of "Garbage Man" on waste management practices in Asian
countries. It emphasizes ongoing efforts to expand geographical reach, integrate
advanced technologies, and foster collaborative partnerships for sustainable urban
development. It underscores the project's commitment to innovation, efficiency, and
environmental responsibility, paving the way for future advancements in waste
management solutions.

32
©Daffodil International University, Bangladesh



REFERENCES

[1] Biswas, W. K., & Kirchherr, J. (2015). Solid waste management in the Asia
Pacific: An integrated approach. Journal of Environmental Management, 147, 1-
10.

[2] Ali, M., & Wang, W. (2020). Solid waste management in Asian cities:
Challenges and opportunities. Waste Management & Research, 38(7), 689-692.

[3] JSON Web Tokens (JWT) Documentation. Available online: JWT
Documentation.

[4] Flutter Geolocator Plugin Documentation. Available online: Geolocator Plugin.
[5] NodeJS Website — [Node.JS] << https://nodejs.org/en >> [Backend]

[6] Flutter Widgets/Package Website — [Pub Dev] << https://pub.dev/ >> [Flutter
Packeges]

[7] Global Waste Management Outlook™ by UNEP and ISWA (2015)
[8] Waste Management: Innovative Solutions for Cities" by the World Bank (2020)

[9] Smart Waste Management Market: Global Industry Trends and Forecasts to
2026" by Market Research Future (2021)

[10] Smart Waste Management System Using 10T" by Anand Nayyar, Vikram Puri
(2016)

[11] A Review of Solid Waste Management Practices in Developing Countries" by
Wilson, D.C., et al. (2015) [12] Flutter Geolocator Plugin Documentation.
Available online: Geolocator Plugin.

[13] Case Study on the Best Practices in Municipal Solid Waste Management in
Asia and the Pacific" by UNEP (2011)

[14] Smart Waste Management System Based on loT and Mobile Cloud
Computing" by S. Navghane, M. Killedar, and V. Rohokale (2016)

[15] E-Waste Management in Asia: Strategies and Solutions” by UNU-IAS (2016)
[16] Flutter & Dart - The Complete Guide [2024 Edition] (Udemy)

33
©Daffodil International University, Bangladesh



GarbageMan

ORIGIMALITY REPORT

14, 11. 1.

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS

13%

STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to Daffodil International University 6%

Student Paper

=)

dspace.daffodilvarsity.edu.bd:8080

Internet Source

5%

Submitted to Oxford Brookes Universi

Student Paper ty <1 %
Submitted to KDU College Sdn Bhd

Student Paper <1 %

Submitted to National College of Ireland 1
Student Paper < %
digitalcollection.utem.edu.m

E lntgnet Source y <1 %
ijsra.net

l-r]"lternet Source <1 %
www.walshmedicalmedia.com 1
Internet Source < %

pdffox.com

Internet Source

<1%




;iEn?:;EEI'Ed to University of Hull <'| o
(mesofmata.com <1«
stercapialcom <1
KokkoAng, Opéotnc | Kokkolis, Orestis. <1 o

"AopaAela kat Mpootacia tng IStwtikoTNTAg
oto Atadiktuo twv Mpaypdtwy Kat o€
EEuttveg MOAeLg", University of Piraeus
(Greece), 2023

Publication

Exclude quotes Off Exclude matches Off

Exclude bibliography  Off



