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Blind Watermarking Algorithm of Color Image Based on
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Abstract: Digital watermarking system needs to balance invisibility and robustness. In this paper, a blind
watermarking scheme of color image based on Arnold transform and Walsh Hadamard transform( WHT) is pro-
posed. The scheme divides the image into 8 X 8 non-overlapping pixel blocks and Walsh Hadamard transform
the color host image. In order to enhance the robustness of the watermark, before embedding the watermark im-
age into the host image, Arnold transform is used to scramble the watermark image, and then the pixel value of
the scrambled watermark image is converted into binary and embedded into the transform matrix of WHT. Ex-
perimental results show that the proposed scheme has good invisibility and robustness against noise, cropping,
filtering and other attacks.
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Tab.1 The PSNR,SSIM and NC values after embedding the watermark image“JMU”

PEREFE bR Lena Baboom Airplane (F-16) House Jelly beans  Sailboat on lake Tree

PSNR/dB 49.330 80  49.155 50 49.351 20 49.478 60 50. 139 00 49.245 30 49.394 20
SSIM 0.999 70 0.999 53 0.995 23 0.999 21 0.999 17 0.999 10 0.998 42
NC 1. 000 00 0.999 88 0.999 79 1. 000 00 0.999 85 0.999 90 0.999 92

F2  HRANKENE & Android” B9 PSNR,SSIM #1 NC {&
Tab.2 The PSNR,SSIM and NC values after embedding the watermark image“Android”

RS bR Lena Baboom Airplane (F-16) House Jelly beans  Sailboat on lake Tree

PSNR/dB 49.32490  49.162 10 49.374 10 49.480 30 50.084 00 49.259 00 49.386 70
SSIM 0.999 70 0.999 53 0.995 25 0.999 21 0.999 21 0.999 10 0.998 40
NC 1. 000 00 0.999 88 0.999 79 1. 000 00 0.999 82 0.999 90 0.999 92

M1, R2 LI, 15 B RURLE i AAS TR R 7K ED RS G 75 20 10 S 9 PSNR KT 49 dB,
SSIM H1 NC {EHI KT 0.99, FIIZKED T A B A ] UL
AN Rl 3 FEMECR R R K BB 7 26 A9 F-3 PSNR . SSIM il NC {H 414 3 Fis

x£3 AEKENHRAFH PSNR,SSIM #1 NC (&
Tab.3 The average PSNR,SSIM and NC values of different watermarking schemes

kS
P RETE IR Lena Airplane (F-16) House
A Sewk[11] Scwk[14] AR SCEk[11] ScEk[14] 0 AR StER[11] SCER[ 14
PSNR/dB  49.327 85 40.768 70 49.204 20 49.362 65 39.523 80 49.479 45 43.962 40 49.401 90
SSIM  0.99970 0.979 80 0.994 80 0.99524 0.980 60 0.99921 0.98103 0.993 13
NC 1..000 00 1.000 00 0.999 79 1..000 00 1..000 00
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Tab.4 Different attacks and corresponding parameters

Y 240

T 25% 40% 50% 60%
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e T 3%3 5%5 7x7 9x9

e e 0.001 0.002 0.004 0. 006
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Fig.3 Watermark images extracted under different attacks
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Tab.5 NC values comparison of different watermarking schemes

SCHRI 11 ]

& ES'S SCHR[14]
JKER 1 JKEP 2 JKEP 3
BER: 20° 0.907 04 0.892 0
T (40% ) 0.814 15 0.781 3
B M (0.002) 0.990 04 0.996 4 0.996 6 0.993 2 0.993 8
IR (0. 002) 0.916 56 0.876 7 0.902 9 0.850 1
TR (3 x3) 0.989 97 0.954 4 0.977 1 0.938 3 0.907 5
SEREDI S (R [H 30) 0.997 41 0.995 1
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Fig.4 The NC value of the watermark extracted Fig.5 The NC value of the watermark extracted
under different cropping ratios under different rotation angles
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Fig.6 The NC value of the watermark extracted
under different gauss noises
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Fig.7 The NC value of watermark extracted
under different salt and pepper noise
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Fig.8 The NC value of the watermark extracted Fig.9 The NC value of the watermark extracted

under different Gaussian filtering under different Darken values
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