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Resear ch on M ulti-Signature Water marking
Algorithm for Color Image

Yl Xiang WANG We-ran
(Schoal of Electronic Engineering, UEST of China Chengdu  610054)

Abstract Taking advantages of the multiresolution feature of wavelet transform and the property
of human visua system, a multi-Signature watermarking algorithm for color image is presented here.
With this algorithm, the multi-signature watermarks are mixed with the chaotic sequences and spread
over the different wavelet domains of RGB color spaces of the image. The watermarked image is
obtained by using the inverse wavelet transform. Multi-watermarking system can be a valid way of
ownership identification, and can achieve good transparency and robustness. Experimental results and
analysis are given to demonstrate that the proposed algorithm is extremely robust to common image
processing such as noise addition, cropping, median filtering, and JPEG compression. Moreover, if the
watermarked color image is converted into the gray image, the signature watermarks can still be detected.

Key words digita watermarking; multi-signature  watermarking;  wavelet transform,;
robustness

(-2

JPEG2000 3 4

2003- 07- 18
(1975- )



1) 2)
3)
1
11 RGB
RGB R G
B 5 bmp
l 4y =0.2991 +0.5871; +0.1141 , (1)
1)
12
DWT
Y :{{YLLZ YLH2 YHL2 YHHZ} YLHl YHLl YHHl}: DVV_I_(I) (2)
( )
1)
2)
3
RGB
LL2 YGLL2
HL2 Y He2 ™ e
1
| e Ya'? l Yo' e I'r Ve l
—> . —» A
° - o2 l's I's ) Ly
B e T B e [ N e N
le LHp ; LHp I's s -
o [ o
: AR RN
1
2
21
Tours 6] s={s, 1
{1}y CR(ChipRate)

B =S, mCRsi (m+1):CR 3



5 667
2.2
A( YRH L2 YGLL2 YBLH2 )
Al=A +aB,C, (4)
Al Bi(Bi 1 {0,1}) CECT[-1 1))
4 Chebyshev a Y2
ag YGLL2
a,>ag>ag ©)
ag 015 ag 0.1,ac 0.05 A A
(MH)CR-1 (m+1pCR- 1 (MeR-1
T = 4  FL =& AC F2. = 4 aC
i=mCR i=mCR i=mCR
(m1):CR-1 (maper1 o TFL +F2 ., § =1
.= a AG+S, a aC’=j (6)
i=mCR i=mCR TF1, 'Sy =
(6)
. i1 ,T,-F1, O05F2,
= 1 F 0
i T -Fl< O5F2
(Flag)  {Fln}
A, {{C} F2q {Tm}
{Flgt {F2n}} {Twt (7) {Sn
2.3
1
LL2 LH2 HL2 HL2
Y™ 202997 R +0.587Y2 +0.114Y,H2 =0299(Y, "2 +a ,B.C,) +0587Y 2 +0.114Y"2  (8)
(meyer-1gy M2 - yH2 g (MHIPpCR-1
P= a 97' -=C K,= a C
i=mer & 0.29%9, 4 i:n?;CR
(MLPCR-1 ) maper-1 o 1K , S, =1
P.= a BC =S, a Cf=j ©)
i=m:CR i=mCR 10 'Sy =
)
s=lt P 05K,
{0 P, <05K, (10)
3
13 ArrOWS" 13 ” 13 UEST" 13 ArrOWS"
YGLL2 " ” YRHL2 13 UEg"
Ys (PNR) (Pe) (Ne)
3.1
2c PSNR=42.06 dB Pe 0 N 1
PEG % |
1 JPEG
3.2
Photoshop 2c

PSNR = 45.17dB

(P) O (No) 1



4
2
a c e g i
PSNR=42.06 PSNR=11.99 PSNR=16.81 PSNR=33.53
¥ TE ¥ TE 1% |Egj UE i 't UE FTEaiNE
ITEsr 1T@sr HEIE FTEy: ITEiLE
b d f h j
2
1 JPEG 2
65% 40% 20% JFEG (
16.45 24.86 4015 35%)
PSNR PS\R 21.6018 31.4413 31.3452
@) 33.9414 32.8049 29.9337 (dB) : : :
= = o 45 ¥ g TS 15 e TOER WHOIT (6 UR
IT [ Y& 1T &0 ¢35 4F 33 & 17 ® 9% if = 65 1T B V3
Pe(%) 117 273 7.42 156 145 17.2 6.25 315 24.9 Pe(%) 6.23 391 19.9 7.03 195 24.1 156 859 10.6
Ne 098 095 0.90 098 0.78 0.75 0.90 0.58 0.69 Ne 093 095 0.80 091 0.74 0.71 0.98 0.85 0.83
YBLHZ
HL2 ( ) n UES-I-u
“ ” [ Arrw\/sl!

Tours

[1] Zeng W, Liu B. A statistical watermarking detection technique without using images for resolving rightful ownerships
of digital imagedJ]. |IEEE Trans Image Processing, 1999, 8(11): 1534-1548

[2] , Elmasry GF, . [J. , 2001, 29(4): 447-451

[3] JPEG 2000 finad committee draft[S]. Version 1.0, ISO/IEC FCD15444-1, 2000

[4] XiaX G, Boncdet C G, Arce G R. Wavelet transform based watermarking for digital imagegJ]. OPTICS EXPRESS,
1998, 3(12): 497-511

[5] Gonzalez R C, Woods R E. Digita image processing[M]. Prentice Hall Press Upper Saddle River, NJ, 2002

[6] Voyatzis G, Pitas . Digita image watermarking using mixing systemg[J]. Computer & Graphic, 1998, 22(4): 405-410



