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Table.1 The MAE value after carrier image blocked

MAE 5%5 3x3
LENA .bmp 2.812 2.729
rice.bmp 3.819 3.641
pepper.bmp 2.790 2.678
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Fig.2 Regression model figure of the LS-SVM
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varies parameter values under performance evaluation

A
25 27 29 31 33
PSNR 65.6811 65.6811 659293 659293 65.9293
NC 0.9940 09940 09940 09940 0.9940
BER 0.0176 0.0176 0.0166 0.0166 0.0166
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Fig.3 The test image of lena.bmp
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Table.3 The unattacked evaluation parameters

R
PSNR SNR NC BER
A 659293 656811 09940  0.016 6
SCHR[11] 55.37 / 0.9940 /
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Table 4  Attack test results of LENA.bmp
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Application of texture masking characteristics in watermark technology

FU Gang ,LI Ming*
College of Mechanical and Electrical Engineering, Nanchang University, Nanchang 330031, China

Abstract: To improve the reliability of copyright—protecting and information—tracking, a digital watermarking
algorithm of the texture masking characteristics was proposed by the least squares support vector machine
(LS-SVM). As the texture of the region sub—images becomes more complex, the just noticeable difference
(JND) of the visual perception is higher, and the JND is the highest at the edge regions where the watermark
is embedded. According to the correlation theory of the sub—images neighboring pixels, the relationship model
of sub—images neighboring pixels was established by the LS-SVM. The watermark was embedded and extract-
ed by dynamically adjusting the interval of the center pixel and the output of the model. Meanwhile, the par-
ticle swarm optimization was used to seek optimal embedding strength of the watermark. Experimental results
show that the images embedded into watermark have good masking quality and high robustness, and can re-
sist the common image processing operations such as the joint photographic experts group compression, the
geometric cropping, the rescaling and so on. The images also possess good practicability and security.

Keywords : watermark technology; texture masking characteristics; least squares support vector machine;

masking; robustness.
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