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ABSTRACT: The work aims to further improve the embedding capacity and robustness of blind watermarking algorithm,
and propose a robust double color blind watermarking algorithm based on QR code and DWT-SVD. Firstly, the color QR
code as watermark was scrambled and normalized in each channel based on Arnold transmission, then each channel of
carrier image was processed by the wavelet transform and the level 3 low frequency sub-band was partitioned into
4*4 blocks for SVD decomposition; finally, the watermark information was embedded into the corresponding channel of
carrier image by adjusting the difference of (2, 1) and (3, 1) coordinate coefficients of each sub-band’s unitary matrix. The
experiment results showed that the algorithm had high robustness, and it had strong ability in resisting such attracts as
cutting, rotation, JPEG compression, Gaussian noise, salt and pepper noise, Gaussian filtering, median filtering and con-
trast enhancement. Because the algorithm does not need any information related to the original carrier image during the
extraction process, it is a blind watermarking algorithm. Therefore, the proposed double color blind watermarking algo-
rithm can be widely used in copyright protection of digital products.
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Tab.1 The NC values of the difference matrixes under common attacks

i e ST I PRER MR 7 B g M e Ve T EE %J—BWEE JPEG JE4; #

0.001 0.01 0.1 3x3 3x3 IR I 50 1/4
Lena 0.9996 0.9858 0.9659 0.9890 0.9956 0.9974 0.9943 0.8551
Peppers 0.8444 0.9041 0.9908 0.9938 0.9963 0.9986 09113 0.7712
Baboon 0.9853 0.9837 0.9883 0.9782 0.9909 0.9936 0.9919 0.6198
Avion 0.9994 0.9905 0.9605 0.9873 0.9969 0.9971 0.9979 0.5307
House 0.9989 0.9857 0.9746 0.9903 0.9965 0.9984 0.9932 0.7931
Bardowl 0.9823 0.9703 0.9931 0.9897 0.9949 0.9981 0.9949 0.6463
Colomtn 0.9984 0.9801 0.9856 0.9764 0.9859 0.9933 0.9967 0.7693
Jeruslem 0.9899 0.9761 0.9992 0.9867 0.9927 0.9972 0.9969 0.9071
Malight 0.9901 0.9748 0.9798 0.9853 0.9932 0.9965 0.9873 0.6465
Portofino 0.9999 0.9847 0.9817 0.9876 0.9952 0.9977 0.9913 0.7384
¥iE 0.9788 0.9736 0.9820 0.9864 0.9938 0.9968 0.9856 0.7278
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Fig.2 Block diagram of watermark embedding process
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Fig.3 Block diagram of watermark extracting process
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Fig.5 Watermarked image and extracted watermark
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Fig.7 Watermarked image under varying degrees of JPEG
compression attack and extracted watermark
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