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Dual Watermarking Algorithm Based on QR Code and DWT-SVD Decomposition

LUAN Wei, CAO Jian-nong
(Chang'an University, Xi'an 710054, China)

ABSTRACT: The work aims to propose a dual watermarking algorithm based on QR code and DWT-SVD decomposition
to further improve the robustness and safety of watermark. The singular value of the secondary watermark was embedded
into the singular value of the low-frequency coefficient of the primary watermark after the first-order discrete wavelet
transform and then the primary watermark singular value containing the secondary watermark information was embedded
into the singular value of the low frequency coefficient after the second wavelet transform of the main image. Through the
simulation experiment, the PSNR values of primary watermark and secondary watermark by the proposed algorithm were
respectively 66 dB and 60 dB. The proposed algorithm was robust to Gaussian noise, JPEG compression,
JPEG2000 compression, rotation attack, contrast enhancement and scaling attacks. The relevant watermark coefficient
extracted after attack was close to 1. The algorithm is a non-blind watermark. The secondary watermarks can be detected
under various attack conditions, but sometimes the primary watermark maybe seriously distorted.
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Tab.1 Correlation coefficient of extracted primary and secondary watermarks
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JPEG2000 K44 (40 : 1) 0.9723 0.9723 0.9656 0.9784 0.9615 0.9759 0.9671 0.9774
IS (0.05) 0.9698  0.9698  0.9932  0.9970  0.9611 0.9559 09725  0.9487
EENE (5%5) 0.9746 0.9746 0.9677 0.9755 0.9732 0.9832 0.9718 0.9814
X LEEERE TR (10% ) 0.9902 0.8156 0.9976 0.9339 0.9777 0.9922 0.9919 0.8226
i (50% ) 0.9843 0.9879 0.9810 0.9849 0.9826 0.9850 0.9841 0.9875
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