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The Embeddng Technique with Color Digital Watermark
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Abdract: A method of embedding a color digtd watermark into a gray-leve image is proposed. By dill image compresson
coding technique ,the color digta watermark is encoded into a seriesaf binary ID numbersfor watermarking. The agorithm can extract
the watermark without the orignal image because the embedding processis based on the relationship between the di screte cod ne trans:
form (DCT) oodficientsof the origind image. Bxperimenta results show that the proposed technique is robust againg some image pro-
cessng operations and joint photogrgphic experts group (JPEG) lossy conpression.

Key words: oopyright protection ;digta watermarking ;d screte cosne trangorm

1 : ID
, ID . JPEG
(Digitd War & JPEG  (JPEG
termarking) bit-<tream) . , 8x8 ,
D DCT . , DCT .
(12 DCT ( Hufman ),
JPEG
. 24
(64 x 64) 70 % ,
2048x8 JPEG
’ 3
, ID )
_ 512 x 512 ,
( JPEG , , DCT 64x64 24
_ 31
DCT , .1
. 311 JPEG
2 D 2 JPEG , 24
4 (64 % 64) 2048 x 8 . , ID ,

:1999-10-16; :2000-01-08



9 11
Bl ikt || Dor Bik DnA R E R ’
(R4 ex8 [ =% [| perwx ., JPEG ,
X
B HLEF | | | || I
AR [ R4 | DCT R (ﬁﬁ?g?xs) '.l ;C&T I—'l Dc%{;.i!&
JPEG fieMfE R
[ & | MR F YRR _ , MR
TR A FOER
AU | wemi s pEG | EBE
1 waEE [T Bl [
BEXRY
312 ID 2
14.5] ’
313 DCT
X(m,n) (1<m<512,1< n<512) 256
512 x 512 JW(m,n) (1< m<64,1< n<64)
64x64 24 ,Whit (m) (1< m <2048 x
8) JPEG . 3 (a) Lena :(b) ) Lena
8x8 , DCT . , ( PSNR=32.760B) ; (d) (NC=1)
4096, JPEG 2048 x '
8( 4006 x 4) .
DCT N , 409 x 4,
4 DCT .
DCT BX(i,j),(0<i<7,
0<j<7,1< k<4096) , 4 DCT QBMX
(i) (0<i<3,1< k<409). Lac (i) ( :0

<i<3,1< k<409%) , QBMXk(i) x F(i) = Q3Xk(0,0) ,

Lok (i) ‘1, “ 0, F(i) (0<i<3,1<k<
4096) , BX, (0,0) DCT
DCT o8-
MXi (i) QBX«(0,0)
) Wit k DCT
, Wit (m) OLge(i) “ 17,
DCT QBMX (i) , QBMX (i)  OQBX«(0,0)
, Wit (m) OLge(i)  “ 0".DCT
(R, k=1, ,4096) ,
[2]. ,
DCT , JPEG
3.2
2 ,
) 8x8 , DCT
. , Lok (i),
DCT . Lad(i)(0<
i <£3,1< k<4096) 1,

“qn “ o ’

2% © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

4 (a) (b Lena
40 % (NC=0.80 0.78);(c) (h)
Lena JPEG
( :1.44 10.32,NC=0.999 O0.653)
4
512 x 512 Lena
, 24 Qonputer (64 x 64) .

(Normdlized Cross Gorrdation ,NC) [! |

(Peak 9gnd to Noise Ratios,PINR)
[71

3 Lena , Lena )
4 Lena
, 1 Lena JPEG
NC .
1 Lena JPEG NC
C d e f g h

JPEG 100% | 90% | 80% | 70% | 60% | 50%
1.44 | 3.58 | 537 | 6.97 | 8.89 | 10.32
NC 0.999 | 0.998 | 0.960 [ 0.908 | 0.852 | 0.653

http: //mww.cnki.net



12

2000

[1]

[2]

[3]

[4]

[5]

[6]

, ( JPEG,

Raynond B. Wolfgang , Chrigine 1. Rodilchuk , Edwared J. Delp. Per-
ceptud watermerksfor digta imeges and video [J] . Proceedings of the
IEEE July 1999 ,87(7) :1108 - 1126.

C. |. Rodilchuk , W. Zeng. Imege-adaptive watermerking usng visud
nmodes [J]. IEEE J. SHect. Areas Gommun. ,May 1998 ,16(4) :525
- 539.

W. B. Pennebaker ,J. L. Mitchel.JPEG: Sill Imege Data Gonpresson
Sandard [M]. New York :Van Nogrand Reinhold ,1993.

Chuan- Fu Wu ,Wenr Syong Hseh. Digitd wetermarking usng zerotree

o DCT [A]. Poceeding of Fourth International Corference on Hec-

tronic Measurement & Ingruments [ C] ,Aug. 1999 ,2:820 - 824.
Ingemar J. Qox ,Joe Kilian,F. Thomon Leighton, Tdd Shanmoon. S

cure gpread gpectrum watermerking for multimedia [J] . |IEEE Trans.on
IP,Dec. 1997 ,6(12) :1673 - 1687.

NIU Xiamu LU Zhe-ming SUN Sheng he. Digitd watermerking of il
imeges with gray-leve digta watermerks. |[EEE Trans. on Gonsumer
Hectronics,Feb. 2000 ,46 (1) :137 - 145.

[7]

M. Kutter ,F. A. P. Petitoolas. A fair benchmerk for imege watermarking
sydems [J].in Poceedings of SPIE Jan. 1999 ,3657.

(1, El

(C1,EN)

[11]

[12]

[13]

3B )

S. D. Blogein, T. S. Huang. Detecting svell ,moving objects in imege
sequences udng sequentia hypothessteting [J] . IEEE Trans. ,1991,
ASSP-39:1611 - 1629.

R. C. Ndn. Quditative detection of notion by noving observer [ C].
Proceed. of |EEE Qonputer Sciety Qorfer.on CVPR ,1991:173 - 178.
James M. oggns. A ddidicd goproach to multiscde medid vidon
[A]. Proceed. of SPIE,1768 ,San Diegp July 1992.

[14]

[15]

James M. Qoggins. Saidica invedigationsof multiscale imege structure
[A]. Poceed. o 2nd Inter. Gorfer. on Visudization in Biomedica
Conputing ,Chapel Hill ,NC ,October 1992.

D. E. Fitch ,J. M. Goggns,S. M ,Hzer. A multiscde medid descrip-
tion of grayscale imege gructure [A]. Poceed. of SPIE Qorfer.on In-
teligent Robots and Gonputer Vison X: Algorithms and Techniques,
Bogon ,November 1991.



