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Abstract The disadvantages of wavelet transform and contourlet transform are studied. Color image digital
invisibility and robustness of watermark requirements for according to the color perception characteristics of human

watermarking is implemented based on the multi-scale, multi-direction, and shift-invariance of the nonsubsampled

transform. The coefficients in different scales and directions are obtained by image decomposition using the
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same embedding rule, this algorithm is more robust, with higher similarity which can be improved by 0.5 at most.
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nonsubsampled contourlet transform. Embedding intensities of the low and high frequency coefficients are different

visual system, watermark embedded in blue channel is more than the others, which only choose the local of maximal
energy to embed. Compared with the algorithms of stationary wavelet transform and contourlet transform under the
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Fig. 2 Three-stage decomposition of two-channel pyramid filter and two-dimensional frequency plane of NSP
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Table 1 Comparison of PSNR by the proposed algorithm

after kinds of attacks and NC by Contourlet

transform algorithm

Attack PSNR NC(NSCT) NC(CT
No attack 89.9657  0.9663 0.9127
Shear 64.8039  0.9587 0.7802
Shear at will 40% 58.4181 0.9516 0.6716
Left upper shear 1/4 59. 3588  0.9436 0. 8643
Right lower shear 1/4 59.8433 0.9598 0.8627
Left lower shear 1/4 58.0104 0. 8810 0.8323
Right upper shear 1/4  59.5096  0.9433  0.8675
Left shearl/3 57.6791 0.9052 0. 8555
Gaussian noise (0. 02) 65.4577 0.8737 0.5733
Salt &. pepper noise (0.02) 70.1865  0.9199 0.5855
Sharp (+50) 85.2164 0.8680 0. 8067
Blur (—50) 85.9780  0.8598 0. 8144
Textual 77.0240 0.7236 0.6039
Gaussian filtering 5.2225  0.8461 0.7411
Median filtering (3X3)  79.9157 0.8076 0.5254
JPEG compression Q=60 79. 2437 0.7097 0. 6067
JPEG compression Q=80 80.8914 0.7316 0.6431

reduced to 50% then
78.7373 0.6943 0.4172

recovery
Enlarged t0 20020 then o o000 7619 0. 2266
recovery

Horizontal translation
. 61.5920 0.7399 0.7145
30 pixels

Vertical translation
. 62.3873 0.8077 0.7988
30 pixels
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