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ABSTRACT

The marine ecosystem is vital for maintaining ecological balance and biodiversity, 
serving as a habitat for countless species and supporting human livelihoods. This study 
explores the application of artificial intelligence (AI) and machine learning (ML) for 
the detection and classification of marine organisms using YOLOv8 and ResNet50 
models. The primary objective is to develop and implement artificial intelligence (AI) 
and machine learning (ML) algorithms tailored to effectively identify within marine 
ecosystems. A comparative performance evaluation revealed that while YOLOv8 
excels in object detection with high precision (0.85) and recall (0.83) due to its multi
scale feature extraction capabilities, ResNet50 demonstrated higher overall accuracy 
(77%) in classification tasks. YOLOv8 outperforms in handling multiple objects in 
complex backgrounds, whereas ResNet50 struggles with multiple-class detection in 
single images, attributed to its architecture designed primarily for single-object 
classification. These findings highlight the complementary strengths o f both models in 
advancing marine ecosystem analysis.

ii



ACKNOWLEDGEMENT

First and foremost, all the praises to the Almighty for the things that had been granted 

to me in my life. I would like to first thank both of my parents from the bottom of my 

heart for their unsending support in whatever I am doing. Plus, my siblings and family 

always support me whether directly or indirectly in my journey and work.

Furthermore, many thanks to my supervisor Dr. Ahmad Puad Bin Ismail giving advice 

regarding the final year project and for continuing to push me to do my best in it. I also 

would like to express our sincere gratitude to everyone who contributed to the 

successful completion of this research on YOLOv8 and ResNet50 in object detection 

and image classification.

iii



TABLE OF CONTENTS

PAGE

AUTHOR’S DECLARATION i

ABSTRACT ii

ACKNOWLEDGEMENT iii

TABLE OF CONTENTS iv

LIST OF TABLES vii

LIST OF FIGURES viii

LIST OF APPENDICES ix

LIST OF ABBREVIATIONS x

( IIAIM lM  1 INTRODUCTION 1

1.1 Research Background 1

1.2 Problem Statement 2

1.3 Objectives 3

1.4 Significance of Study 3

('llALTER 2 LITERATURE REVIEW 4

2.1 Introduction 4

2.2 What is YOLOv8-MU: An In-Depth Exploration of The Internal Features of

The Next-Generation Object Detector 5

2.3 A Comprehensive Review of YOLO Architectures in Computer Vision: from

YOLOv1 to YOLOv8 and YOLO-NAS 6

2.4 YOLOv5, YOLOv8 and YOLOv10: The Go-To Detectors for Real-Time

Vision 7

2.4.1 Backbone Evolution 8

2.4.2 Neck Architecture 8

2.4.3 Detection Head Design 8

2.5 Real-Time Flying Object Detection With YOLOv8 9

2.6 Underwater Object Detection in Marine Ranching Based on Improved

YOLOv8 10

iv


