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A Zero-watermarking Algorithm Based on Chaotic Modulation
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Abstract In this paper, a chaotic modulation digital image zero-watermarking method is proposed. Select some low
frequency wavelet coefficients of original or tested image and compute the character of the selected coefficients to create
watermarking. The wavelet coefficients is randomly selected by the chaotic method. The experimental results show that the
watermarking method is invisible and robust against some image processing such as median filtering, JPEG compression,
additive Gaussian noise, cropping and rotation attacks and so on. This method changes the traditional doings that
watermarking is embedded into images, and make the watermarked image distortion-free. If the initial value of chaos is
unknown, the characteristic watermarking can not be extracted correctly.
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Fig.1 Watermark embedding flowchart
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Fig.2 Watermark detecting flowchart
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Fig.3 Similarity degree of character watermark

detecting from 100 random images
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Tab.1 Detecting results in JPEG loss compression

for watermarked images

Q 90 70 50 30 20 10 5

HBLE S 1.0 1.0 0.99 0.98 0.97 0.93 0.91

PSNR(dB) 41.83 36.68 34.61 32.80 31.42 28.87 26.03
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Tab.2 Detection results in mean filter for

watermarked images
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Fig.5 Crop and substitute images
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Tab.4 Detection results in crop and substitution

for watermarked images
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PSNR(dB) 20.33 18.99 19.79 18.77
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Tab.3 Detection results in noises for watermarked images

Y
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PSNR(dB) 20.02 17.08 22.57 19.65
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Fig.6 Rotation and reverse rotation of Lena images
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Tab.5 Detection results in various rotations for

watermarked images
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