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Estimation of the Scaling Parameter for an Image Watermarking Algorithm
in the DCT Domain According to the Assigned Image Degradation Grade

BO Xiao-chen BU Yan-long SHEN Lin-cheng CHANG Wen-sen

College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China

Abstract Digital watermarking is a key technique for protecting intellectual property of digital media. Similar to the noise
pollution watermarking process may induce image degradation. Since image quality is a determinant of its worth it is signifi-
cant to adjust the parameters in watermarking algorithm to satisfy specified quality requirement. Based on the Laplacian distri-
bution model of AC DCT coefficients we deduce theoretical relationship between the scaling parameter in a typical watermark-
ing algorithms and signal to noise ratio  SNR or peak signal to noise ratio  PSNR of watermarked images. Thus the scaling
parameter can be estimated according to the assigned image degradation grade. Experimental results demonstrate that the esti-
mation has enough accuracy.

Key words digital watermark signal to noise ratio peak signal to noise ratio scaling parameter

Internet

Internet

1995

* 2002 - 07 - 05
1973—



DCT

1 DCT
LSB Least Significant Bits
6 Cox
DCT
“ ? Cox
DCT
Cox
“ IBM "7 Barni 8
DCT Cox
Cox DCT JPEG
8x8 DCT
Cox DCT JPEG
n W= w; w, w, w; © =12 n
-11 01 01 I 8x8
D=DCT 1 AC
H= hy h, h,
hi=hi+a h; w; i1=1 n
H H = hy h, h', a 6
parameter H H D’ DCT
DCT~ ' D’ 1
FEERL | oiapm | 0| mmken | # | mAak || smocr akep
DCT 54 Tl mER — 1 HUFFH o BAE B
A
> EERARE
KENEF W
1 DCT
Fig.1 Stages of blind watermark embedding in the DCT domain
2 DCT
JPEG DCT
DCT
DCT
Pratt DCT ? Reininger  Gibson
DCT Laplacian 10 Joshi Fischer
GGD General Gauss Distribution DCT 1 12 170
DCT
11 CCITT DCT
1~2 DCT

53

DCT

1

scaling

I' =



54 2002 6

DCT
DCT “
DCT ? DCT
DCT Lam  Goodman 5
DCT Laplacian

Il 8m x 8n JPEG
1 mxn I I, I, xn

DCT DCT ViV, Visn Vi=DCT I; i=12 m X n

DCT V;
e

f[ Vi x y /0%] :;exp[— Vi x y /20%] x y=12 7

v 27o;
Lam
o}
fot =ae
DCT
f[Vxy]:JOf[Vacy/az]fdzold2
2 3 4 DCT
1 21V xy |/
[V « ] = e V2 y v
f ¥ \/26‘/
L
"R
3
DCT
DCT
DCT
]1 12 Imxn ﬂ;:E Ii 1
p=E1 =E gy =12 mxn
oi=E I? - ET *=zEE I? -/}
oi=E I} -/} 7
G =E al+p} —pd=E o} +E 4} -4
2
o2

E ¢} =



DCT 55
oy =E of 10
8
oi=0v+E pui - pi 11
E pf —pi=E pi - p o, 11
oi=0o% + ai 12
DCT DCT i
o DCT
n
I'=1+n SNR PSNR
SNR dB =10lg ¢%/02% 13
PSNR dB =10lg 255%/5% 14
12
62 =ch —ci=0% -6} 15
15 13 14 DCT
SNR =10lg 67/ ¢% - o¥ 16
PSNR =10lg 255/ ¢% - o% 17
1 DCT
DCT o =o%
o3 =o% V DCT
oy = 1+a* 6} 18
12 18 16 17
SNR = 10lgo7 - 10lg 67 - o), —20lga 19
PSNR =201g255 - 10lg o7 - 0% -20lga 20
19 20
ot 7
o
7
19 20
R |
] R S N habiu
;3_ 4
o5 -
2{!“ Illlb:" II;I-l LI [EXIE ul
KA T
a clock b baboon ¢

2

Fig.2  Theoretical degradation curves of two standard images
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