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Maintaining Image Quality in Digital Watermarking
Based on Contour Preserving

Isa0 ECHIZEN,t HIROSHI YOSHIURA," KOUSUKE ANZAIL,t
JuN’1cHI TAGUCHI,* YUTAKA KUROSU,"* RYOICHI SASAKIt
and SATORU TEZUKAT

Maintaining image quality is an essential requirement for digital watermarking. Previous
methods for maintaining image quality, however, embedded watermarks onto contours of ob-
jects and distorted the contours because they used inadequate criteria for deciding which
portions of an image is suitable for hiding watermarks. This paper proposes a new criterion
that avoids distortion of object contours. Experimental evaluations have shown the effec-
tiveness of the proposed method and also have shown that a embedded quantity of proposed

method can be more than that of previous methods on the same image quality.
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Fig.2 An example of watermarks visibility.
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Fig.4 A structure of proposed method.
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Fig.5 Watermarked images using proposed method.
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Fig.6 Relation between embedded quantity and visual degradation.
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Fig.7 The contour where watermarks are embedded.
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