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Bifunctional watermarking for copyright protection and
content authentication with perfectly blind detection
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Abstract: In view of the limitation that most of the watermarking algorithms are single in functions and unable to
achieve perfectly blind detection, a bifunctional watermarking algorithm with perfectly blind detection for copyright
protection and content authentication was proposed. The algorithm adopted the idea of region segmentation for
sub-block, and the generation and embedding of watermark were respectively carried out in the different regions of
the same sub-block. A feature watermark was generated by judging the parity of the first digit from the average of
maximum singular values, and the watermark was embedded by adjusting two DCT coefficients of adjacent blocks in
the same position. Both the image copyright protection and content authentication functions were achieved by
comparing the generated feature watermark and blindly extracting authentication watermark in the detection.
Compared to some of the reported watermarking schemes, the proposed algorithm not only has better robustness
against the common attacks to realize the copyright protection, but also has a good sensitivity to malicious image
tampering to accurately locate the tampered area.
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iR W 1.000 0 1.000 0 0.989 0 0.981 2 1.000 O 0.962 2 0.994 3 0.993 4

E 1% i 9 10 11 12 13 14 15 16
Lena DAY/fFﬂ Wi 0974 7 0.970 4 0.929 8 0.946 2 0.893 9 0.969 0 0.941 4 0.981 8
DAV?FH i 0.974 9 0972 3 0.968 6 0.953 7 09118 09755 0.975 4 0.981 8
i W 0.999 8 0.998 1 0.961 3 0.991 1 0.975 9 0.991 8 0.964 4 1.000 0
Goldhill LAY/iFﬂﬁ’/’ 0.977 9 0.974 7 09515 0.942 1 0.892 7 0.967 8 0915 8 0.982 6
L%Fﬂﬁ’/' 0.977 9 0.976 3 0.970 5 0.949 3 09115 0.974 4 0.967 3 0.992 6
W 1.000 0 0.998 4 0.979 4 0.990 5 0911 4 0.992 5 0.943 7 1.000 0
Peppers W*ﬂﬁ’/’ 0.970 3 0.9553 0.908 9 0.943 4 0.884 8 0.986 1 0.937 6 0.974 4
I:Y/*ﬂ ~, 0970 5 0.959 7 0.956 8 0.947 9 0.894 8 0.986 1 0.965 4 0.974 7
i W 0.999 3 0.994 8 0.943 7 0.993 6 0.981 3 1.000 0 0.968 4 0.999 8
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