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Abstract A new semi-fragile image watermarking algorithm based on visual masking is proposed in this paper. On the
basis of the visual masking of human visual system, the watermark can be adaptively embedded into host image in the
wavelet domain by using group quantization in our algorithm. The proposed semi-fragile watermarking is effective for
copyright protection and content authentication simultaneously without resorting to the original host image. Experimental
results show that our semi-fragile watermarking scheme is invisible and is robust to common image processing( such as JPEG
compression, noise adding, filtering). The proposed watermarking algorithm is fragile to content modification ( such as

cropping) , can detect effectively the tampered regions, and has a lower probability of missing and lower probabilities of a

false alarm compared with other popular semi-fragile watermarking schemes.
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Fig.2 The tampered region detection
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Tab.2 The watermark detection results for various attacks

iR 2 Lena Barbara
E4EH R 8 0.217 0.134

JPEG E4 R 16 0.271 0.178
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B B 47 304B 0.273 0.272
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o {2 %2 0.134 0.132

T EF FEER 3 x3 0.186 0.185
R{E YRR 4 x4 0.255 0.268
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Fig.3 The origin watermark and the extracted watermark
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Fig.4 The extracted watermark and the tampered region detection
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Tab.3 The false detection and missed detection probability

By B FEABIERRE(%)

KEH®E  WEE(%) X JPEG EH(70%) HAEHE  ANTEA(35dB) MEWRE(1%) EERE(3 x3)
Fridrich 0.65 1.15 5.02 23.11 1.72 18.40 58.01
Queluz ¥ 1.03 0.01 7.28 87.67 32.43 0.79 58.23
Liao ¥ 16.12 0.21 6.73 59.42 1.93 19.51 53.08
A B 0.28 0.01 0.98 18.76 1.90 0.78 30.91
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