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(a) Watermarking Embedding Algorithm
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v = v+ ax; (1)
vi =v;,(1+ eax) (2)
A71M, V={wv;, vy, - * *, 0, * B ]HAED
CT =& FFT2 ¥ gk
X={x,, 2, + * +,X,} : Watermark Image
vV ={ vi, vzl" o vn'} : Watermarked Image
a ' scaling parameter
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2
MPSNR = 10 log 10% (3)
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(b) Watermarking Extraction Algorithm

¥ 1 9euta o] S5A4 4o BE MPSNR

I Proce Aloh MPSNR E
ma
ge ssing pha (dB)
1 28.8331 9.2233
0.5 33.0496 5.6762
DeTT 1 348413 | 14604
Len 0.01 54.8703 0.4603
enna 1 71863 | 1114871
0.5 92.3673 8.8204
FFT 0.1 21.6000 21.2101
0.01 43.3511 1.7337
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D=(V =V) (6)
D=(V -D (7)
W=(D —0) (8)
MPSNR= (W, W) (9)
o 7)1 A
V={vi, vy, - - -, 0.} 2 A OIFAE T B
FFT2 W33 gk,
W={w,, wy, - + +,w,} * Watermark Image
VvV ={ v'l, 1)2“ B v,,'} ! Watermarked Image
Vis{o, v v, )
: Attacked Watermarkeci Image
D={dy,dy, - - +.dy}
: Different Image between V and V'
D={d, dy, -, d,)}
. Different Image between V and D
W={ w , wy,  +, W)
. Extracted Watermark Image
4 (6)& =¥ 4T FFIDE] Mol B4 A
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MPSNR
Image Prc.ace Attack (dB)
ssing = A
Median 10,7482 33,9657
Mean 10.0695 | 33.9657
DCT |[Gaussian Noise| 7.9414 33.9657
Histo Equatior| 11.0727 | 33.9657
Transition 8.7109 33.9657
Lenna Median 10.7724 | 46.1166
Mean 6.9191 46.1168
FFT |Gaussian Noise¢| 17.7811 | 46.1162
Histo Equatior| 6.4784 46.1168
Transition 4, 5665 46,0984
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(a) Original Image
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