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An Anti-Arbitrary-Angle-Rotation Holographic Watermarking Algorithm

XU Yi', SUN Liu-jie', WANG Yong', GONG Yi-min'
(Shanghai University for Science and Technology, Shanghai 200093, China)

ABSTRACT: The work aims to propose a digital anti-arbitrary-angle-rotation holographic watermarking algorithm based
on DWT transform and affine transformation, with respect to the poor robustness of the current digital watermarking in
anti-rotation attack. Firstly, the encrypted hologram of the digital watermarking was done to ensure the watermark securi-
ty. In combination with DWT transform, the watermark information was embedded in the carrier image. Then, the image
angle was rectified based on the affine transformation, thus achieving the anti-arbitrary-angle-rotation attacks and
er common attacks. After various attacks, especially the anti-arbitrary-angle-rotation attack, the watermark could still be
effectively extracted. The NC value was greater than 0.6. The proposed algorithm is robust against the arbitrary angle ro-
tation attack, and the watermark information can be effectively extracted from the watermarked image, which ensures the
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security and effectiveness of the watermark.
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Fig.1 Simulation results of encryption and decryption
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Fig.3 The simulation of watermark embedding and exXtraction
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Fig.4 The flow chart of watermark embedding and extraction
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Fig.5 The image of rotation correction and watermark extraction
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Tab.2 Experimental results of other watermarking attacks
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