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Tab.1 Comparison of image quality after the visible watermark is removed lawfully
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Mandrill 42.746 2 40.192 0 36.522 0
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A Dual Watermark Algorithm Using the Encryption
of Watermark Rotation Angle

WU Xin-ya, CHEN Yong-hong, FENG Xiang-bin

(College of Computer Science and Technology, Huaqgiao University, Xiamen 361021, China)

Abstract: A new dual watermarking algorithm based on dual the encryption of watermark rotation angle is proposed.
First, the algorithm blocks the original carrier image, and uses a sub-image of the original carrier image to embed the visi-
ble watermark. The size of the sub-image is predetermined by the visible watermark. Second, we process the visible wa-
termark with the image rotation algorithm, so the rotation angle is used as one of the keys and use it as one of the means
to test and verify the watermark information. Finally, the invisible robust watermark is embedded at the remainder origi-
nal carrier image based on fuzzy classified. The experimental results show the presented algorithm can embed dual water-
mark image without significant degradation, and the carrier image doesn’t appear significant degradation when the visible
watermark is removed legally. The visible watermark has a strong recovery performance after tampered, and the robust
watermark has a good robustness against common signal processing and geometric attacks such as JPEG compression,
cropping, Gaussian noise, filtering, scaling.

Keywords: image rotation; dual watermark; copyright watermarking; fuzzy classified; adaptive
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