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CDMA Adaptive Watermarking Algorithm
Based on Wavelet Basis

HUANG Mei-ru, GAO Bao-jian, HAN Ya-jie
(School of Information Science and Technology, Northwest University, Xi’an 710127)

Abstract A new digital COMA watermarking algorithm based on orthogonal wavelet basis is proposed in this paper. Harr wavelet basis is
changed into a multilevel orthogonal sequence by scaling and translation, which is used to encode the binary image. Then the CDMA encoded
watermark is adaptively embedded into the third level detail sub-images of DWT domain. Theoretical analysis and experimental results show that the
capacity of the hidden information is raised and the security is enhanced. Compared with Hadamard sequence and improved gold sequence in the
simulation, the multilevel sequence performs better than binary sequence in attack-resistance.
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4 JPEG

1 JPEG

Q=10 Q=20 Q=30 Q=40 Q=50 Q=60 Q=70 Q=80 Q=90

0.897 3 0.986 7 0.9980 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
gold  0.8832 0.9779 0.9980 0.9987 0.9993 0.999 3 1.000.0 1.0000 1.0000
0.9008 0.9920 0.9993 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

5 2 3
(32x32 )
NC 3
gold
gold
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2
NC
gold
JPEG (10%) 0.900 8 0.897 3 0.8832
3%3 0.9953 0.997 3 0.9953
5x5 0.920 6 0.862 3 0.854 7
3%<3 1.000 0 0.998 0 0.999 3
5x5 0.957 6 09271 0.920 4
(0,0.01) 0.870 5 0.846 5 0.8271
(0.02) 0.908 0 0.894 4 0.880 1
(25%) 0.8487 0.7927 0.800 3
(25%) 09217 0.7838 0.796 4
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