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A Robust Image Watermarking Algorithm against Rotation,
Scaling and Trandation

YU Longjiang NIU Xiaamu ,SJN Sheng-he
( Information Countermeasure Technique Ingtitute, Harbin Ingtitute d Technology , Harbin, Heilongjiang 150001, China)

Abdtract:  Goometric attack is an open problem to digtd watermark. Current techniques could not lve it dfectivey ,egecidly
for block- based watermarking. In this pgper ,a new method is proposed to provide an easy- use and robud detection to geometric trans:
form parameters. A rectangeframein animage is utilized to egimate the codficients of geometric attack and locate watermarking. Me-
dian filtering and sharpening on the rectange frame are used to enable a more accurate egimetion. Cropping attack is d o detected by
the method. The geometric didortion’ s correction based on the egimation resuts is perfformed to make watermark synchronized by the
tenplate metching. Bxperimentd results verify thet this method provides an accurate edimetion and a nearly losdess redoraion of war
termark.

Key words: rotation ; scaing ; crop ;geometric correction ;digita watermarking

, (D) , )

, (2
S5
2
) : (21 3l 2.1
(41 (51, 2.1.1
, ; , 1 ,
, , , 2 ,
:2003-09-08 ; :2003-12-18
. (No. 60372052) ; (No. FANEDD-200238) ; (No. HIT.

MD-2002. 11)



2072 2003

1 2 (@) —
(b)
3
2.3
2.1.2 2.3.1 )
. Foberts Sbel  Prewitt Gaus: ,
sarLaplacian Canny (8] Roberts . (7]
,GausdanrLaplacian Canny od 9P
' : , T =| -d® oof
) y &)w O O
Prewitt 8 , ,
Db Premitt
-1]-2{-1] |-1[o]1 -a]-af-a] |afo]-1 ’ (5.4.9.6) (5.10) .
0lo -2lo0 ]2 olo]o 1]o]-1
12 -1lof1 1)1 0-1 ' ’
2.1.3 , , ,
, 2.3.2
3x3 )
2.2 :
( ) ,
3 , ,
, . 2.3.3 :
lo, , ,
a, ()



()

8x8
(8]

) FUA T Bt

) o g B

(UEMIRIE SN kS

FUELE R

‘.ﬁ'iﬁkkﬂi

[ J"J[&’%"‘Fll’r‘lﬁﬂﬁ’ﬂéllkl

Bl B

DCT

Sirmark!® 512 x 512

LR E S

[)
[ kH‘){%‘.:flﬂ‘J%mﬁh

HLHE) L HE

EES R R NIEN

¥
BARRME

s %

lena

LA URY P

5 lena  :(a) 5 (b)) 5
1
PSNR( ) (dB) NC( )

0.5 0.492 | 35.701246 | 65.430225 9.76% | 100%
1° 0.984 | 35.610416 | 64.307658 9.86% | 100%
z 1.966 | 35.631947 | 60.053040 9.87% | 100%
kg 2.956 | 35.658474 | 57.568360 9.88% | 100%
5 4,972 | 35.606977 | 53.191461 9.78% | 100%
10 9.988 32. 422467 48. 881270 7.21% 100 %
15 15.011 | 35.657721 46. 028841 9.74% |94.19%
30 29.932 | 35.655577 42.111036 9.59% |91.02%
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