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Image watermarking algorithm based on the visual
characteristics and the texture features
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Abstract: Using the contrast sensitivity characteristics of human visual system (HVS) and the texture
features of image, a watermarking algorithm for color images is proposed. In the algorithm, the image
is firstly divided according to the texture features of image, then the watermark is embedded into the
complex texture part of image, and the embedding amount of watermark is controlled by the contrast
sensitivity threshold of HVS, which finish embedding the watermark. Finally, the watermark is ex-
tracted by the inverse process. Further, three images with different complex texture are carried out
simulation, and three watermarked images are tested by 5 types of attacks. And this watermarking al-
gorithm is compared with 8 ones reported in recent years. The results show that under the stronger at-

tack, namely the intermediate 1/4 area of image is sheared, the compression quality factor is 20% and
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the image is rotated by 90°, the NC values of extracted watermarks and the SSIM values of image em-

bedded watermark can still reach over 0.8, and it has better robustness than the reported 8 water-

marking algorithms. The comprehensive results show that the proposed algorithm can effectively solve

the balance between watermark capacity and visual transparency, robustness, which is an effective

image watermarking algorithm,
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Architecture for embedding watermark
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Fig.2 Results of Lena image processed with the proposed watermarking algorithm. (a) ~ (d) the original

watermarking color image and its tri-components, (e) ~ (h) the original color image and its tri-com-

ponents, (i) ~ (1) the watermarked tri-components and their built color image, (m) ~ (p) the ex-

tracted watermarking tri-components and their built color watermarking image.
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Fig.3 Results of Trolley and Ladyliberty images processed with the proposed watermarking algorithm. (a) ~ (c)

the original color image and its watermarked image of ‘Trolley”, and extracted watermarking, (d) ~ (f) the

original color image and its watermarked image of ‘Ladyliberty’, and extracted watermarking.
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Fig.4 The watermarked Trolley images are captured by five attacks and the watermarking extracted from them.

(a) ~ (f)compression, (g) ~ (j) cutting, (k) ~ (1) median-filter, (m) ~ (p) rotation, (q) ~ (r)

Gauss-noise,

x®2
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Tab.2 PSNR and SSIM from evaluating the watermarked images after being attacked by five types and NC values from

evaluating the extracted watermark

- Y 7R JPEG K4 L] e 407 R | e D O e %
1 iR |QF=20%|QF=40%|QF=60%|QF=80%| i 1/4 | £ I 1/4 0.1 [3 3] 45° 90°

PSNR/dB  28.8905 31.3316 34.2019  39.1457 20.9239  26.5896 33.9548 32.8715 26.9548 25.0715
Lena SSIM  0.8306  0.8824  0.9225  0.9716  0.8055  0.8158  0.8993  0.8858  0.8171  0.8119
NC 0.8388  0.8742  0.9276  0.9689  0.8479  0.9296  0.9496  0.9389  0.8875  0.8475
Lagy PSNR/IB 20.8318 319200 35.0224 40.0259 215018 273931 305748 3L0G05 275718  25.7143
' SSIM  0.8451  0.8994  0.9396  0.9875  0.8129  0.8237  0.9119  0.8936  0.8267  0.8214
fiberty NC 0.8164  0.8314  0.8828  0.9292  0.8203  0.8837  0.9210  0.9165  0.8659  0.8201
PSNR/dB  27.2489 30.1143 32.8664 37.1680 20.6297 26.1804 33.2921 33.7242 26.4817 24.8714
Trolley ~ SSIM  0.8242  0.8790  0.9191  0.9684  0.8039  0.8142  0.8967  0.8842  0.8151  0.8100
NC 0.8497  0.8985  0.9511  0.9870  0.8635  0.9350  0.9571  0.9423  0.8942  0.8580
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Fig.5 Robustness comparison between the watermarking algorithms proposed in the text and the eight ones in

the references
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Proposed algorithm is applied in practice. (a) Original image, (b) original watermark, (c)

Fig.6

watermarked image, (d) the watermarked image is printed and scanned, (e) the watermark extracted

after printing and scanning
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