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An Image Digital Watermarking Based on Support Vector Machine

LI Chun-hua LU Zheng-ding
College of Computer Science and Technology HuaZhong University of Science and Technology Wuhan 430074

Abstract  Considering the coherence among neighborhood pixels in an image a kind of spatial domain watermarking
scheme based on support vector machine is proposed. It uses support vector machine to embed the watermark and gains
satisfied results. Due to the good leamning ability and generalization ability of SVM with limited training samples it can
learn the relationship between the selected pixel and its neighboring pixels well with support vector regression. Then a bit
of the watermark is embedded or extracted by adjusting the value between the selected pixel i.e. desired output and the
actual output of the trained SVR. Experimental results show that the proposed algorithm has good image perceptual quality
and high watermark robustness to common image processing operation and the JPEG compression which also possesses good
security and practicability.
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Tab.1 MAE between actual output and desired output Lena 2
VIAE peak signal noise ratio PSNR
Lena Airplane Pepper Baboon 2 1 2pixels
2.7285 2.9325 2.6775 11.0415 45dB
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Fig.1 Original image and watermarked image
bit error ratio BER BER
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BER = Z’ Z‘ ‘ W i W, i ‘/ Px0 14 Tab.2 PSNR between original image and watermarked image
PSNR dB
4 Lena Airplane Pepper Baboon
49.2231 47.9112  48.4038  45.9598
9 47.6758 47.3206 47.4584 /
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9
BER PSNR dB BER PSNR dB
5% 0.089  27.526 0.118  23.436
5% 0.026  29.489 0.060  26.683
0. 04 0.090  18.933 / /
0 28.391 0 25.156
50% 0 13.645 0.003 9. 425
50% 0.027  16.503 0.032 13.121
3x3 0 41.645 0.003  37.534
0.214  41.064 / /
90 0.009 41.916 0.021 38.114
75 0.088  39.273 0.126  36.723
50 0.255  36.939 0.325  31.892
1/4 0.079  11.341 0.107 9. 425
0 41.228 0 38.183
r=1 0.133  32.495 / /
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