Series on Innovative Intelligence - Vol. 7

Intelligent Watermarking
Techniques

Editors
Jeng-Shyang -Pan
Hsiang-Cheh Huang
Lakhmi C. Jain



Preface

Part 1.

Chapter 1.

Chapter 2.

Chapter 3.

Chapter 4.

Part 11.

Chapter 5.

Chapter 6.

CONTENTS

Fundamentals of Watermarking and
Intelligent Techniques

An Introduction to Watermarking
Techniques

Hsiang-Cheh Huang, Hsueh-Ming Hang,
and Jeng-Shyang Pan

Neuro-Fuzzy Learning Theory
Yan Shi, Masaharu Mizumoto, and
Peng Shi

Evolutionary Algorithms
Wei-Po Lee and Chao-Hsing Hsu

A Tutorial on Meta-Heuristics for
Optimization

Shu-Chuan Chu, Chin-Shiuh Shieh, and
John F. Roddick

Watermarking Techniques

Watermarking Based on Spatial Domain
Hsiang-Cheh Huang, Jeng-Shyang Pan, and
Hsueh-Ming Hang

Watermarking Based on Transform Domain
Hsiang-Cheh Huang, Jeng-Shyang Pan, and
Hsueh-Ming Hang

vil

41

67

97

133
135

147



viii Contents

Chapter 7.

Chapter 8.

Chapter 9.

Chapter 10.

Chapter 11.

Part IIIL.
Chapter 12.

Chapter 13.

Chapter 14.

Chapter 15.

Watermarking Based on Vector Quantization
Chin-Shiuh Shieh, Hsiang-Cheh Huang,
Zhe-Ming Lu, and Jeng-Shyang Pan

Audio Watermarking Techniques
Hyoung Joong Kim, Yong Hee Choi,
Jongwon Seok, and Jinwoo Hong

Video Watermarking: Requirements,
Problems and Solutions
Christoph Busch and Xiamu Niu

Digital Video Watermarking: Techniques,
Technology and Trends

Deepa Kundur, Karen Su, and

Dimitrios Hatzinakos

Benchmarking of Watermarking Algorithms
Nikolaos Nikolaidis and Ioannis Pitas

Advanced Watermarking Techniques

Genetic Watermarking on Transform Domain
Hsiang-Cheh Huang, Jeng-Shyang Pan, and
Feng-Hsing Wang

Genetic Watermarking on Spatial Domain
Feng-Hsing Wang, Lakhmi C. Jain, and
Jeng-Shyang Pan

Robust Image Watermarking Systems
Using Neural Networks
Chin-Cheng Chang and Iuon-Chang Lin

A Perceptually Tuned Watermarking
Scheme for Digital Images Using Support
Vector Machines

Chin-Cheng Chang and Iuon-Chang Lin

165

185

219

265

315

349
351

377

395

429



Chapter 16.

Chapter 17.

Chapter 18.

Part IV,

Chapter 19.

Chapter 20.

Chapter 21.

Chapter 22.

Appendix
Appendix A.
Appendix B.

Contents ix

Recent Development of Visual Cryptography 459

Kuo-Feng Hwang and Chin-Cheng Chang

Watermark Embedding System Based on
Visual Cryptography

Feng-Hsing Wang, Lakhmi C. Jain, and
Jeng-Shyang Pan

Spread Spectrum Video Data Hiding,
Interleaving and Synchronization

Yun Q. Shi, Jiwu Huang, and
Heung-Kyu Lee

Practical Issues in Watermarking and
Copyright Protection

Video Watermarking: Approaches,
Applications, and Perspectives
Alessandro Piva, Roberto Caldelli, and
Mauro Barni

Quantization Index Modulation Techniques:

Theoretical Perspectives and A Recent
Practical Application
Brian Chen

Digital Watermarking for Digital Rights
Management
Sai Ho Kwok

Watermark for Industrial Application
Zheng Liu and Akira Inoue

V(Q-Based Scheme I
VQ-Based Scheme IT

481

515

559

561

593

613

639

A-1
A-3
A-35



x Contents

Appendix C. Spatial-Based Scheme A-49
Appendix D. GATraining Program for Spatial-Based

Scheme ' A-59
Appendix E. Visual Cryptography A-75
Appendix F.  Modified Visual Cryptography A-83
Appendix G. VC-Based Scheme A-89
Appendix H. Gain/Shape VQ-Based Watermarking

System A-107
Authors’ Contact Information B-1

Index I-1



