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Adaptive Blind Watermarking Algorithm Based on ICA and DWT
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(1. Chengyi College Jimei University Xiamen 361021 China; 2. Department of Communication Engineering
Xiamen University Xiamen 361005 China; 3. School of Science Jimei University Xiamen 361021 China)

Abstract: In order to enhance the robustness and invisibility of digital watermarking a new adaptive wa—
termarking algorithm based on independent component analysis ( ICA) and discrete wavelet transform ( DWT) is
proposed. The algorithm firstly decomposes the image into wavelet domain. Then the watermark is adaptive em—
bedded into its low frequency coefficient under the visual mask of noise visibility function ( NVF)  which has
been rearranged by tiling extended and scramble before embedded. It realizes blind extraction by ICA. Experi—
mental results show that the algorithm has good transparency and better robustness especially in JPEG compres—
sion and resizing scale attacks. It can be applicable for digital image copyright protection.
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Tab. 1 The configuration table for the three experiments
Expt group o B 0 A Y L rpsye /dB
1 Exptl 0.29 0.95 1.6 0.82 -0.75 3 43.98
2 Expt2 0.21 0.99 1.6 0.82 -0.75 3 43.99
3 Expt3 0.40 0.95 1.6 0.82 -0.75 3 43.94
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Fig.3 The images used in experiments
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Tab.2 Watermark resisting attack experiments
Attack Strength s Exptl | N, | s Expt2 | N, | s Expt3 | N, |
JPEG 20% . 0.75 0.74 it hd 0.76
> P |
50% HEF _
Resizing (256 x256) JED 0.91 0.83 MU 0.92
Gray - Scale 16 level o= 0.88 0.88 0.89
reduction s AT
G . (0 0.002) . 0.69 0.72 0.71
auss noise
Salt & pepper 0.005 ﬁ 0.77 0.78 0.78
noise bl et
median filter 3x3 0.84 0.58 0.85
3x3 0.57 0.56 0.62

mean filter
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Tab.3 Robust performance comparison
WMICAI

Attack Strength Fxptl ‘ Ne ‘ Expt2 ‘ Ne ‘ Fxpt3 ‘ Ne ‘ Expt2 ‘ N, ‘
70% 0.95 0.93 0.95 0.88
50% 0.92 0.91 0.92 0.85

JPEG
30% 0.86 0.84 0.85 0.80
20% 0.75 0.74 0.76 0.73
75% ( 384 x384) 0.97 0.93 0.96 0.78
62.5% (320 x 320) 0.96 0.92 0.96 0.97
Resizing 50% (256 x256) 0.91 0.83 0.92 0.58
37.5% (192 x 192) 0.63 0.48 0.70 0.59
64 level 0.97 0.95 0.97 0.97
32 level 0.95 0.93 0.95 0.95
Gray — Scale
reduction 16 level 0.88 0.88 0.89 0.85
8 level 0.60 0.69 0.67 0.58
7 JPEG N N
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