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Fig.1 Fitness graph
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Fig.2 Regression model figure of the LS-SVM
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Tablel  Attack test results of rice.bmp
T, BN R RS STRR[11]5 3
PSNR/db NC PSNR/db NC
JPEG(90) Inf 1 65.446 3 0.956 9
JPEG(70) 73.462 6 0.997 1 56.995 3 0.8959
E TR (0.01) 62.551 8 0.963 9 55.245 3 0.7919
HIEEEFS (0.05) 64.809 6 0.978 5 55.980 7 0.8313
Te = (0.04) 60.751 9 0.9453 54.970 4 0.773 9
YA T A 19 59.600 6 0.928 7 55.633 1 0.806 2
sgIHE 1/4 55.053 2 0.796 9 53.609 8 0.674 6
SERENAGE (50%) 55.4922 0.816 4 57.4420 0.8720
X LU BEHE 8 (50% ) 67.8199 0.989 3 54.889 3 0.7512
e T RE IR (3%3) 69.202 9 0.992 2 56.7725 0.864 8
FP{E &I (3x3) 554922 0.816 4 51.183 7 0.496 4
SEHEIENE (3x3) 58.021 9 0.897 5 53.904 1 0.739 2
ik 30° 55.053 2 0.796 9 53.9850 0.706 9
ek 60° 55.2235 0.804 7 54.0013 0.708 1
fea TSR 69.202 9 0.992 2 56.7725 0.864 8
BB 55.032 3 0.7959 54.654 5 0.779 9
Sobel B4k 50.893 8 0.470 7 50.9910 0.4773
Prewitt B84k 50.8619 0.466 8 50.9829 0.476 1
Log B EEHAL 48.130 8 0 48.308 3 0.039 5
RSPk 2 13 Inf 1 63.609 8 0.970 1
ST 46/ 2 £i% 56.8350 0.8652 52.2459 0.602 9
JPEG(80)+ Rk 2 £i% 78.233 8 0.999 0 58.939 6 0.918 7
JPEG(80)+/ 147N 2 4 56.930 5 0.868 2 52.224 1 0.605 3
JPEG(80)+55 Y10 1/9 59.782 8 0.9316 56.165 5 0.826 6
JPEG(80)+/iE#% 90° 75.223 5 0.998 0 57.703 0 0.8923
JPEG(80)+HP {EIE 58.838 6 0.9150 53.376 6 0.697 4
H7 EREAE 61.244 1 0.9512 59.973 1 0.962 9
H 5 TR 55.585 6 0.820 3 59.043 0 0.958 1
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Adaptive digital watermarking algorithm based on least
squares support vector machine

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

Abstract: To improve the security of digital watermark, a novel digital watermarking algorithm based on the
contrast masking properties was proposed. The human eye to the change of luminance signal (Y )is more sen-
sitive compared with that of the chrominance signals (U,V), according to the visual characteristics of human
eye vision system (HVS). In the YUV image space, the values of Y:U:V are 4:2:2 by the international image
standard CCIR601. First, we introduced the contrast sensitivity functions, and chose some sub—images of the
maximum contrast sensitivity functions, then ascended them. Second, for the front half of sub—images, the
relational model of image neighborhoods pixels was established by the least squares support vector machine
(LS-SVM); Finally, the magnitude relation between the output and the central pixel of the model was dy-
namically adjusted, meanwhile, the watermark was embedded and extracted in the other half of sub—images.
The hyperparameters of LS—-SVM were also optimized by the particle swarm algorithm. The digital watermark-
ing algorithm has good robustness and imperceptibility, and has a strong resistance to aggressive operation.

Keywords: digital watermarking; LS—-SVM; imperceptibility; robustness; particle swarm algorithm
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