CONTENTS

TITLE

APPROVAL SHEET
ABSTRACT
ACKNOWLEDGEMENTS
CONTENTS

FIGURES

TABLES

APPENDIX
EXPLANATORY NOTES

CHAPTER I. INTRODUCTION
1.1 Background

1.2 Statement of Problem

1.3 Goals of Research

1.4 Benefit of Research

1.5 Scope of Research

CHAPTER Il. THEORETICAL FRAMEWORK
2.1 Digital Image and Video

2.1.1 Digital Image

2.1.2 Digital Video

2.2 Digital Watermarking

2.3 Discrete Wavelet Transform

2.4 Discrete Cosine Transform

2.5 Independent Component Analysis and Fast-ICA Algorithm
2.5.1 Independent Component Analysis Definition
2.5.2 Independent Component Analysis Ambiguity
2.5.3 Independent Component Analysis Process
2.5.3.1 Preprocessing for ICA

2.5.3.2 Processing for ICA

CHAPTER Ill. RESEARCH METHODOLOGY
3.1 Conceptual Framework

3.2 Problem Solving Stages

3.2.1 Theoretical Study

3.2.2  Scenario Building

3.2.2.1 Watermark Insertion

3.2.2.2 Watermark Extraction

page

vii
viii

I-1
I-1
I-2
-2
-3
-3

-1
-1
-1
-2
-3
11-6
-7
11-9
11-9
1-11
11-12
11-12
11-13

-1
-1
-2
-2
-2
-3
-5



3.2.3 Implementation -7

3.2.3.1 Tool Specification 11-8
3.23.11 Hardware 11-8
3.2.3.1.2 Software -9
3.2.3.2 Performance Measurement 11-10
3.24 Analysis -11
3.2.5 Conclusion -11
CHAPTER IV. RESEARCH SIMULATION AND ANALYSIS V-1
4.1 Video Watermarking Property V-1
4.1.1 Video as the Host V-1
4.1.2 Image as the Watermark V-3
4.2 Watermark Insertion V-4
4.3 Watermark Extraction V-5
CHAPTER V. CONCLUSION V-1

51 Conclusion V-1

5.2 Future Research V-2

BIBLIOGRAPHY
APPENDIX



