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Abdract : In thispgoer , an optimd egtimation of the embedding strength for the digitd image watermark
is discused. Under the assunptions that the origind image data are ani.i.d. random sequence from a Quas
dan digribution , it”s shown that this embedding srength should be estimated by observing the averagesof the
watermarked image and briefly caculating between them. The goproach is based on maxi munlikeihood egti-
mation of the watermark embedding srength. The experimentd resuits show that this method is effective for
watermark extraction. Moreover , acoording to the addition, multiplication and fuson embedding rues, ther

performances are conpared and andyzed uing PSNR. The condusons obtained by experiments are usful to
future research.
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Fig.1 Original image Fig. 2 Watermarking image
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Tab.1l PSNR of three kinds of hiding methods when
@ is given different values

a 0.0364 0.0464 0.0564 0.0664
Method 1 29.9034 27.7950 26.0998 24.6820
Method 2 35.5764 33. 4680 31.7728 30. 3550
Method 3 37.9835 35.8752 34.1800 32.7622

a 0.0764 0.0864 0.0964 0.1064
Method 1 23.4635 22.3951 21.4439 20.5866
Method 2 29.1365 28.0681 27.1169 26. 2596
Method 3 31.5437 30.4753 29.5240 28. 6667
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