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Research and application of robust watermarking algorithm based on DWT-SVD
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(College of Electronic Information, Sichuan University, Chengdu 610065, China)

[ Abstract] Through the research of wavelet transform and singular value decomposition, a watermarking algorithm based on DWT

—-SVD is realized, which can realize blind extraction of watermark. In order to solve the security problem of watermark, Arnold

[l

transform is used to encrypt the watermark. On the basis of traditional discrete wavelet transform, singular value decomposition
(SVD) is used to improve the image’s anti attack ability. On the basis of singular value, the watermark is embedded and extracted

embedded in each frequency band of the image, and the watermark is extracted by weighted fusion. Simulation and attack experiment
results show that the robustness of the algorithm is improved compared with other algorithms.
0 3l

by parity quantization, which can achieve blind extraction. In order to further improve the anti—attack ability, the watermark is
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Fig. 1 Traditional DWT algorithm
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Fig. 2 Algorithm block diagram
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Fig. 3 Process diagram of watermark embedding
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Fig. 4 Watermark extraction process
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Fig. 5 Original watermarking and experiment
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Fig. 6 Image with watermark
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Fig. 8 Watermark extraction
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Tab. 2 NC value extraction of watermark from Lenna diagram

e m ZH DCT DWT  Contourlet 733k
JRE " 1.000 1.000 1.000 1.000
0.4 NaN 1.000 1.000 0.963

fREHER 025 0.465 1.000 1.000 1.000

0.1 1.000 1.000 1.000 1.000
90 NaN 1.000 1.000 1.000
JPEG JE4i 60 NaN 1.000 1.000 0.995
30 NaN 0.999 0.999 0.996

0.03 0.058 0.821 0.784 0.885

RN 0.02 0.053 0.870 0.842 0.917
0.01 0.050 0.931 0.923 0.950

oy 1/4 0.860 1.000 0.868 0.864
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Tab. 3 NC value extraction of watermark from Barbara diagram

im0 DCT DWT  Contourlet 7= SCH-#:
JE e x 1.000 1.000 1.000 1.000

0.4 NaN 0.986 1.000 0.972

fEuEsE  0.25 0.536 1.000 1.000 1.000
0.1 1.000 1.000 1.000 1.000

90 NaN 1.000 1.000 1.000

JPEG JE4i 60 NaN 0.985 1.000 0.996
30 NaN 0.906 1.000 0.995

0.03 0.030  0.849  0.780 0.886
PUERMES 0.02 0.038 0.878 0.838 0.919
0.01 0.058  0.926 0915 0.955

oy 1/4 0.860 1.000 0.869 0.864
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Tab. 4 NC value extraction of watermark from Peppers diagram
T S8 DCT DWT  Contourlet 734k
JE & & 1.000 1.000 1.000 1.000

0.4 NaN 1.000 1.000 0.941

@R 0.25 0.301 1.000 1.000 1.000

0.1 1.000 1.000 1.000 1.000
90 NaN 1.000 1.000 1.000
JPEG JE%i 60 NaN 1.000 1.000 0.997
30 NaN 0.999 0.999 0.999

0.03 0.033 0.826 0.776 0.858

RN 0.02 0.044 0.880 0.845 0.910
0.01 0.050 0.933 0.923 0.948

oy 1/4 0.860 1.000 0.865 0.864
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