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Abstract In this paper, a robust image watermarking detection based on support vector regression ( SVR) is proposed.
Firstly, six combined low order image moments are taken as the feature vector and the geometric transformation parameters
are regarded as the training objective, the appropriate kernel function is selected for the training, and a SVR training model
can be obtained. Secondly, the combined moments for test image are selected as input vector, the actual output is predicted
by using the well trained SVR, and the geometric correction is performed on the test image by using the obtained geometric
transformation parameters. Finally, the digital watermark is extracted from the corrected test image. Experimental results
show that the proposed watermarking detection algorithm is not only robust against common signals processing such as
filtering, sharpening, noise adding, JPEG compression etc, but also robust against the geometric attacks such as rotation,
translation, scaling, cropping, combination attacks, etc.
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Fig. 1 The watermarked image using our method
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Tab.1 The watermark detection results for common signal processing

K i i B 1 7 i HT e B R T A U8 N i1k
138 0k U
BER 0 0 0. 04 0 0 0 0
Lena
PSNR 46. 90 33.39 25.21 30.51 31.81 39.90 22.71
BER 0 0 0.07 0 0 0 0.027
Mandrill
PSNR 44.01 33.21 25.15 30. 68 23.22 31.46 15.01
BER 0 0 0. 05 0 0 0 0
Barbara
PSNR 46. 26 33.36 25.24 30. 65 25. 14 33.41 17.55
£2  MFKEMILAKERBEAKSEHRGES (KTE BER)
Tab.2 The watermark detection results for various attacks
ek 5° ek 45° K2 A 45/ 0.5 % X Hl 75 5 X F-#% 30 Y fh - 5
BER 0 0 0 0 0 0 0
Lena
PSNR 12.09 8.63 12. 66 12. 69 18. 15 12. 11 19.73
BER 0 0 0 0.01 0 0 0
Mandrill
PSNR 12. 44 9.06 12.24 12. 34 15.94 12.63 16. 01
BER 0 0 0 0.01 0 0 0
Barbara
PSNR 11.38 8.019 10. 04 10. 11 16. 87 11. 69 17.98
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