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Abstract: With the certification of the integrity of the multimedia content, the solutions are mainly concentrated on
fragile digital watermarking technology. This paper present a semi-fragile watermarking algorithm based on SVD and
sub-block DCT. The watermarking signals are embedded into the second biggest singular values of the image. Watson
model is used to control the robustness of embedding. Experiments demonstrate that the algorithm meets the basic goals
of semi-fragile watermarking: imperceptible, blind detection, distinguishing legitimate distortions from illegitimate ones,
and the algorithm has some practical use.
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Table 1. Bit error rate (ER) and the dither parameter r, rr

relationship

£ 1 BRRERER) SHZIEH r, T BIXE

r m 0.3 0.4 0.5 0.55
0.3 0.0813 0.0344 0.0169 0.0088
0.4 0.0806 0.0344 0.0169 0.0088
0.5 0.08 0.0344 0.0169 0.0088
0.55 0.0794 0.0344 0.0169 0.0088
0.6 0.0781 0.0338 0.0169 0.0088
0.65 0.0781 0.0331 0.0169 0.0088
0.7 0.0794 0.0338 0.0181 0.01
0.75 0.0781 0.0338 0.0181 0.0088
0.8 0.0775 0.0338 0.0187 0.0081

r rr 0.6 0.65 0.7 0.8
0.3 0.0050 0.0094 0.01 0.02
0.4 0.0050 0.0094 0.01 0.02
0.5 0.0050 0.0094 0.01 0.02
0.55 0.0050 0.0094 0.01 0.02
0.6 0.0050 0.0094 0.01 0.02
0.65 0.0050 0.0094 0.01 0.02
0.7 0.0063 0.0106 0.0113 0.0213
0.75 0.0063 0.0106 0.0113 0.0213
0.8 0.0069 0.0113 0.0119 0.0219
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Table 2. The comparison of the algorithm (S1) and the algorithm of

the document [10] (S2) for different quality JPEG compression
ratio (JC%) produced by the bit error rate (ER%)
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IC% 90 80 70
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IC% 25 15 10
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ER% 0.5 32.06 0.5 39.12 0.5 61.02

LI

SERF

ECNU )
(©) d

Figure 1. (a) Original image; (b) Watermarked image; (c) The
watermark; (d) Scrambling watermark

B 1 (a) FisEg; (b) SKENEL; () KENEE; (d) EFLKENE
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Figure 2. (a) The image after contrast adjustment; (b) The ex-
tracted watermark; (c) The image processed by salt and pepper
noise; (d) The extracted watermark
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Figure 3. (a) Tampering with the two 8 x 8 image watermarks; (b)
The identified watermark tampering domain; (c) Shearing 10% of
the lower right image; (d) The extracted watermark (ER = 0.623)
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PIAET 10%XEHNEK; (d) REBEIKEIER = 0.623)
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