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Abstract

In this paper, we proposed a HVS(human visual system) model-based digital image watermarking
which is not only invariant to rotation and translation but alsp more robust to lossy compression,
cropping, and scaling as compared to the conventional method. Fourier transform and log-polar
mapping is used to make the proposed algorithm invariant to rotation and translation, and in
addition, watermark energy is embedded maximally based on spatial frequency sensitivity of HVS
without the deterioration of the invisibility. As a result, the robustness of watermarking is improved
both in general image processing operations such as cropping, low pass filtering, and lossy
compression and in geometrical transforms such as rotation, translation, and scaling. And, by
disjoint embedding of the watermark and the template without intersection, the deterioration of
invisibility and robustness is prevented. Experimental results show that proposed watermarking is
about 30~75{%] more robust as compared to the conventional methods.
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factor model
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Table 2. Percentage of watermark bits correctly
recovered for cropping.

Unit : [%]

Cropping Pereira’s method | Proposed method

image size(%)| Lenna |Mandrill| Lerma | Mandrill
400X400(61%6)| 100 100 100 100
350x350(479%6) | 100 100 100 100
300x300(34%)| 100 100 100 100
250x250(24%)| 9688 | 4063 100 71.83
200X200(15%)| 43.75 313 5] 50
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Table 3. Percentage of watermark bits correctly
recovered for JPEG lossy compression.

Unit : [%]
Quality | Pereira’s method Proposed method
factor | Lenna | Mandrill | Lenna | Mandrill
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50 4375 6875 100 100
30 21.88 53.13 96.88 100
20 21.83 46.88 71.88 100
10 1563 25.00 4063 7813
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