
ix

   1     Introduction ...............................................................................................  1   
    1.1  Introduction ........................................................................................  1   
    1.2  Background ........................................................................................  2   

   1.2.1  Paper Watermark ....................................................................  2   
   1.2.2  Digital Watermark: Defi nition ...............................................  3   
   1.2.3  Digital Watermarking .............................................................  3   

    1.3  Digital Watermarking Process Life Cycle .........................................  3   
   1.3.1  Watermark Embedding ..........................................................  4   
   1.3.2  Watermark Extraction ............................................................  4   
   1.3.3  Watermark Attacks .................................................................  5   

    1.4  Digital Watermarking Properties .......................................................  6   
    1.5  Digital Watermarking Applications ...................................................  7   
    1.6  Classifi cation of Digital Watermarking Techniques ..........................  7   

   1.6.1  Based on Working Domain ....................................................  7   
   1.6.2  Based on Type of Document ..................................................  16   
   1.6.3  Based on Human Perception ..................................................  16   
   1.6.4  Based on Application Areas ...................................................  17   

    1.7  Contemporary Problems in Digital Watermarking ............................  17   
    1.8  Benchmarking in Digital Watermarking 

and Performance Evaluation ..............................................................  17   
   1.8.1  Pixel Based Metrics ...............................................................  18   
   1.8.2  Perceptual Quality Metrics ....................................................  19   
   1.8.3  Structure Based Metrics .........................................................  19   

    1.9  Constitutions of Digital Rights Management ....................................  19   
   1.10  Summary ............................................................................................  19   
  References ...................................................................................................  19   

    2     Color Image Watermarking Techniques Based on Magic 
Square and Curvelets ................................................................................  27   
    2.1  Introduction ........................................................................................  27   

   2.1.1  Magic Square Technique ........................................................  28   

  Contents 



x

   2.2  Image Watermarking Using Curvelet Transform ...............................  29   
   2.2.1  Technique to Insert Watermark in Curvelets 

of Cover Image (WCT) ..........................................................  29   
   2.2.2  Technique to Insert Watermark Wavelets in Curvelets 

of Cover Image (WWCT) ......................................................  32   
   2.3  Image Watermarking Using Magic Square and Curvelet 

Transform ...........................................................................................  41   
   2.3.1  Magic Square .........................................................................  41   
   2.3.2  Technique to Insert Resized Watermark into Curvelets 

of Cover Image (RWCT) ........................................................  42   
   2.3.3  Technique to Insert Resized Watermark Wavelets 

into Curvelets of Cover Image (RWWCT) ............................  49   
   2.4  Summary ............................................................................................  56   
  References ...................................................................................................  57   

    3     Color Image Watermarking Techniques Based 
on Magic Square and Ridgelets ...............................................................  59   
   3.1  Introduction ........................................................................................  59   
   3.2  Image Watermarking Based on Magic Square (MST) .......................  60   

   3.2.1  Digital Watermark Embedding Procedure .............................  60   
   3.2.2  Digital Watermark Extraction Procedure ...............................  61   
   3.2.3  Experimental Results .............................................................  61   

    3.3  Image Watermarking Based on the Magic Square 
and Ridgelet Transform (MSRTT) .....................................................  66   
   3.3.1  Digital Watermark Embedding Procedure .............................  67   
   3.3.2  Digital Watermark Extraction Procedure ...............................  68   
   3.3.3  Experimental Results .............................................................  68   

   3.4  Summary ............................................................................................  73   
  References ...................................................................................................  74   

    4     Digital Watermarking Using Fractals .....................................................  75   
   4.1  Introduction ........................................................................................  75   
   4.2  Digital Image Watermarking Using Fractals .....................................  77   

   4.2.1  Digital Watermark Embedding Procedure .............................  77   
   4.2.2  Digital Watermark Extraction Procedure ...............................  79   
   4.2.3  Experimental Results .............................................................  80   

   4.3  Digital Image Watermarking Based on Fractals and Curvelets .........  82   
   4.3.1  Digital Watermark Embedding Procedure .............................  82   
   4.3.2  Digital Watermark Extraction Procedure ...............................  83   
   4.3.3  Experimental Results .............................................................  83   

   4.4  Summary ............................................................................................  87   
  References ...................................................................................................  87   

    5     Conclusions and Future Scope .................................................................  91   
   5.1  Conclusions and Limitations..............................................................  91   
   5.2  Future Scope ......................................................................................  92    

Contents



http://www.springer.com/978-3-319-32950-5


