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ABSTRACT

Effective waste sorting management is essential for recycling efficiency and 
environmental challenges. Traditional methods of waste sorting, based on manual 
labor, often lead to inaccurate and inefficient results. An image recognition system 
using YOLO-based CNN is proposed in this study, which is in turn driven by a 
cyclical research design. After comparative analysis, the model that performed 
best is YOLOv8. This model achieved, by and large, over 90% classification 
accuracy in distinguishing between plastic, paper, and glass waste types. The 
model is able to extract critical visual features for effective classification after 
training on a prepared dataset. A simple interface is developed for real-time waste 
detection and identification, which is useful for waste management professionals. 
This is an important move forward since AI is now being used, even in its infancy, 
in different ways to improve on traditional systems to aid and promote 
sustainable waste management and environmental conservation. (142 word)

v



TABLE OF CONTENTS

CONTENT PAGE

SUPERVISOR APPROVAL

STUDENT DECLARATION iii

ACKNOWLEDGEMENT iv

ABSTRACT v

TABLE OF CONTENTS vi

LIST OF FIGURES xi

LIST OF TABLES xiii

LIST OF ABREVIATIONS xiv

CHAPTER 1 1

INTRODUCTION 1

1.1 Background of Study 1

1.1 Problem Statement 3

1.2 Objective 4

1.3 Project Scope 5

1.4 Project Significance 6

1.5 Overview of Research Framework 7

1.6 Conclusion 8

CHAPTER 2 9

LITERATURE REVIEW 9

2.1 Overview of CNN for Waste Classification 9

2.2 Recyclable Waste 9

2.2.1 Issue of Recyclable Waste 10

2.2.2 Effect of Recyclable Waste to the Recycling Industry 11
vi



2.2.3 Benefits of Recyclable Waste Classification 12

2.3 Artificial intelligence 12

2.3.1 Convolutional Neural Network (CNN) 13

2.3.1.2 CNN Functioning 13

2.3.1.3 CNN Features 14

2.3.1.3 Advantages of CNN 15

2.3.2 Object Detection: Technique and Algorithm 16

2.3.2.1 Traditional Object Detection Method 17

2.3.2.2 YOLO (You Only Look Once) 18

2.3.2.3 Application of YOLO 19

2.4 Implementation of CNNs based on YOLO Algorithm in Various Problems 20

2.5 Evaluating Classification Model Performance 25

2.5.1 Confusion Matrix 25

2.6 CRISP-DM 26

2.7 Similar Works 28

2.8 The Implications of Literature Review 32

2.9 Conclusion 32

CHAPTER 3 34

RESEARCH METHODOLOGY 34

3.1 Overview of Research Methodology 34

3.2.1 Literature Review 37

3.2.2 Information Gathering 37

3.3 Data Understanding 37

3.3.1 Identify the Data 38

3.3.2 Data Collection 38

3.3.3 Explore the Data 39

3.4 Data Preparation 39

vii


