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A watermarking algorithm based on Zig-Zag scanning and FCM
multi-wavelet domain

LI Yong-hua, ZHANG Lin
(Modern Education Technology Center, Shangluo University, Shangluo Shaanxi 726000, China)

Abstract : A watermarking algorithm with high security based on Zig-Zag scan and Fuzzy
C-Means(FCM) wavelet domain is put forward. After the watermark image Zig-Zag scanning, the adjacent
pixel XOR and transposition are performed on the formed one-dimensional vector, thereby scrambling to
achieve better results. The median frequency region for the two layer wavelet is analyzed according to the
FCM. The watermark is embedded adaptively. Experiment results show that the proposed algorithm
exhibits good attack-resisting ability for Gaussian noise, median filtering, salt noise, compression and
shear attack. It takes account of the invisibility as well to realize the blind watermark extraction.
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Fig.4 Effect of watermark embedding map
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Tablel Algorithm against attacks

attack

image Gaussian noise salt-pepper noise JPEG compression adiabatic shearing

strength 0.002 strength 0.01 to 30% median filter 14
NC 0.956 6 0.967 0 1.000 0 0.9740 0.9514
Lena watermark 7p0g 2009 2009 2009 2P0
extraction el iy 41 gy o3 L]
NC 0.959 2 0.960 1 1.000 0 0.9715 0.9514
Woman watermark 2009 2009 2009 2009 2009
extraction sl sl a1 kel ] ja ]
NC 0.9523 0.962 3 1.000 0 0.968 2 0.9514
Flower watermark 2009 2009 2009 2009 2009
extraction sl sl a1, kel ] ja ]
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