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ABSTRACT

Brain tumor is a common disease with low survival rate. Various types of brain tumor
are exist but Glioblastoma is the most aggressive and dangerous among all of it which
has caused plenty of deaths. It required an early diagnosis to prevent it from spreading
therefore, the brain tumor need to be detected early. The process of brain tumor
detection usually done by a radiologist, but it may be susceptible to errors due to large
amount of patients and any late diagnosis may harm the patient. Hence, this project
was proposed to help in overcome the problems. The objectives of the project are to
design and develop a prototype of adaptive Glioblastoma detection using
Evolutionary-based algorithm to assist in detecting brain tumor and also to test the
prototype’s functionality and detection accuracy. Artificial Bee Colony algorithm has
been selected as the algorithm used in segmenting the brain tumor from MRI image.
It was inspired by honeybee’s foraging behavior. The prototype’s functionality testing
proves that the prototype works well, and the detection accuracy testing proves that
the algorithm shows a good performance in producing the output of segmented image.
The testing on adaptive glioblastoma detection produced 93.51% of average accuracy
indicates the prototype produced a good glioblastoma segmentation result by using
ABC algorithm. In conclusion, all three objectives have been achieved as the
glioblastoma detection prototype has been designed, developed and tested.



TABLE OF CONTENTS

CONTENT PAGE

SUPERVISOR APPROVAL I

STUDENT DECLARATION ii

ACKNOWLEDGEMENT v
ABSTRACT v
TABLE OF CONTENTS vi
LIST OF FIGURES X
LIST OF TABLES Xi
CHAPTER ONE: INTRODUCTION 1

1.1  Background of Study 1
1.2 Problem Statements 3
1.3 Objectives 4
1.4  Scope 4
1.5 Significance 5
1.6 Thesis Outline 5
CHAPTER TWO: LITERATURE REVIEW 7
2.1 Introduction 7
2.2 Brain Tumor 9
2.2.1  Benign Brain Tumor 10

2.2.2  Malignant Brain Tumor 11

2.3 Medical Imaging 12
2.3.1  X-ray 13

2.3.2  Computed Tomography (CT) 14

Vi



	ADAPTIVE GLIOBLASTOMA DETECTION USING EVOLUTIONARY-BASED ALGORITHM
	SUPERVISOR APPROVAL
	STUDENT DECLARATION
	ACKNOWLEDGEMENT
	ABSTRACT
	TABLE OF CONTENTS
	CHAPTER 1 INTRODUCTION
	1.1 Background of Study
	1.2 Problem Statements
	1.3 Objectives
	1.4 Scope
	1.5 Significance
	1.6 Thesis Outline

	CHAPTER 2 LITERATURE REVIEW
	2.1 Introduction
	2.2 Brain Tumor
	2.2.1 Benign Brain Tumor
	2.2.2 Malignant Brain Tumor

	2.3 Medical Imaging
	2.3.1 X-ray
	2.3.2 Computed Tomography (CT)
	2.3.3 Magnetic Resonance Imaging (MRI)
	2.3.4 X-ray vs CT vs MRI

	2.4 Image Processing
	2.4.1 Image Enhancement
	2.4.2 Feature Extraction
	2.4.3 Image Segmentation
	2.4.4 Classification

	2.5 Adaptive and Non-adaptive
	2.6 Related Works on Brain Tumor Detection
	2.7 Summary

	CHAPTER 3 METHODOLOGY
	3.1 Introduction
	3.2 Planning
	3.3 Analysis
	3.4 Data Collection
	3.5 Design
	3.6 Development
	3.7 Hardware and Software Requirements
	3.8 Testing
	3.9 Documentation
	3.10 Project Timeline
	3.11 Summary

	CHAPTER 4 DESIGN AND DEVELOPMENT
	4.1 Introduction
	4.2 Flowchart
	4.3 Skull Removal
	4.4 Image Enhancement
	4.5 Feature Extraction
	4.6 Self-Adaptive ABC Segmentation and Tumor Detection
	4.7 Use Case Diagram
	4.8 Interface
	4.9 Summary

	CHAPTER 5 TESTING AND RESULT
	5.1 Result of Functionality Testing
	5.1.1 Upload Button
	5.1.2 Enhancement Button
	5.1.3 Feature Extraction Button
	5.1.4 Segmentation Button
	5.1.5 Skull Removal Slider

	5.2 Result of Identification Accuracy Testing
	5.2.1 FLAIR Image
	5.2.2 T2-Weighted Image
	5.2.3 T1-Weighted Image
	5.2.4 T1-Contrast Image
	5.2.5 Summary of Identification Accuracy Testing

	5.3 Result of Detection Accuracy Testing
	5.4 Result of Adaptive Glioblastoma Detection Accuracy Testing
	5.5 Summary

	CHAPTER 6 CONCLUSION AND RECOMMENDATIONS
	6.1 Conclusion
	6.2 Limitation
	6.3 Recommendation and future works

	REFERENCE
	APPENDIX



