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The Research of Digtal Watermark Sgna Based on Chaotic Sequences

JI Zhen L1 Hui-hui ,XIAO We-wel ,ZHAN G Ji- hong
( Faculty o Irformation Enginesring, Sherzhen University , Shenzhen , Guangdong 518060, China)

Absdract: Various digtd waermark sgnasinwlved in digta watermarking agorithms are di scussed and the requiste charac-
terigics of awaermark dgna are summarized. The cheotic watermark dgnal based on cheotic sequences is proposed. Thi's cheotic war
termark sgnd has ©ome promisng characterigics in cormmpari ©n with other watermark sgnds. Frdly it is easy to be created by usng
1-D cheotic mgpsonly. Secondy it can create numerous cheotic watermark dgnal's whose auto correlation is grong and cross corrdar
tion isweak. Fndly ,the cheotic watermark sgnd is difficult to be decoded if the cheotic mgp nodd and its parameters are unknown.
Chaotic watermark sgna can meet the tremendous demand in the gpplicaions and the gandardization of watermark sgndswill help
watermarking techrology to come into redlization.

Key words: dgta watermarking;cheotic ; pread gpectrum;watermark sgnd ;watermark sandardization

1 s
’ ’ 1 ‘
: (0,1 (-1, (D) (2 . (3)
1) , [1] , .
: 21 (1) : ,
X0 Xa- Xw ( )
Xo (2 K OK#E (4 . (5)
Ko, Wiz Wo. (3) (4 : 1. (6)
Y , [4]. 7 Y
, ( ) , JPEG ,
(5] (8) [6] )

:2002-11-03; :2004-04-20
: (No. 60172065  No.60373084) ;



2004

1132
, ; (
, m M ) ;
.m , ,
;o m ) 2.2
(2
: 0 1 t
, we(k=0,1,2, ,-1<w<1) ., 0<
) | Wkl <1, (0,1) Wk
' 0 Wi = Z a2 Y a,=00r1 3
; ) ) L ,
L-1 L-1
We= 3 a2 V=27t 5 a2t =2 e (4
o , Wi L B
I , [11]
2 ) ,
2.1
F:U -U, 2.3
Z(n+1) = F(Z(n A),z(n) UA R (1 , ,
n=0,1,2, A A ,
’ U Ureg Ucha ’ ’
A , Z(n) , ,
Logidic Kert Chebyshev (7 10 ,
, Logdic ,
Log dic : ,
¥e1=1- wé,x (-1,2),u [0,2] 2 , , ( )
u u [1,40115,2] , 3000 6000
Logdic u = 2. 00000 ,
0, S , 0, )
1 0.001 ,
1 08
’ ' g'g 05
’ 014 04
°‘§ 03
.. . 0.2
2 3 Logdic o or
, 600 2:: 0
Log'aic ‘10 5 10 15 20 —010 100 200 300 400 500 600 100 200 300 400 500 600
1 0.001 2 Logdic 3 Logdic




7 : 1133

: ; Z ZW(i,j)VNV(i,J')

. Normdized Correlation(NC) = . (5)
[1]. 15 m z le(llj)l
) } ., NC>0.5, :
Logisic Kert Chebyshev , JPEG . 5 5
, JPEG ( 17.1:1) 5
, m ,
5 ,
o8 1]
08 oa
| !
04 i} |
1] u
4
( ) “_‘ 100 200 200 400 500 800 D':’ a0 40 o0 [ ] 100 120
C 4 ), m 5 JPEG 6 JPEG
1 ( ) (m )
’ ' , 100 31 m
, 100 409
, m ) ) 5
' JPEG , 6 ,
m . ,m .5
' ' : 0.75. , ,m
2 ( 1) JPEG
1 JPEG (B) (%)
5.59:1 36.43 0.55 0.999
6.43:1 36.04 0.73 0.992
m 9.18:1 34.65 0.82 0.983
13.5:1 32.16 4.3 0.901
17.1:1 30.88 28.1 0.831
2 1,
3
JPEG . 2 ,
512 x 512 , , ) 1.
4 . i) i) i)
, 600 Logdic , 4(a)
, 15 m
, 4096 4
600 , 5 ,
(2]
(PNR) ,
. , . Logdic Kent Chebyshev
W(i,j) w(i,j) , , ; ,
?

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1134

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

,

0. 001 )

1J Qox J Kilian, T Shanoon. Secure gpread gpectrum watermarki ng for
multimedia[J] . |IEEE Transon Imege Processng ,1997 ,6(12) :1673 -
1687.
) . [J1. ,
2001 ,5(22) :71- 79.
[31.
,1998 ,9(28) :44 - 48.
Xiamu Niu ,Sheng-he Sun. Adaptive gray-level digtd watermark[A].
In ICSP 2000[ C] . Beijing ,2000. 1293 - 1298.
. [31. ,2001 ,
5(6) :444 - 449.
Ceo Hangiang. A watermerking method based on fractd sdf-dmilarity
[A]. In ICSP 2000 C] . Beijing ,2000. 99 - 103.
[31.
,1998,6(30) :288 - 292.
. Chebyshev m [J3].
,1999,12(11) :30- 33.

H Bateni ,C D Mcgllem. A cheotic direct- sequence read- pectrum
communication sysem([J]. IEEE Trans on Gommunication 1994 ,42:
1524 - 1527.
GM Berngein ,M A Lieberman. Secure rancom number generation us
ing cheotic circtit [J]. IEEE Trans on CAS,1990,37 (9) :1157 -
1164.
T Kohda,A Tsuneda. Satigics of cheotic binary sequences[J]. |EEE
Transon Irformetion Theory ,1997 ,6(43) :104 - 112.

, [J3].

,2003 ,26(11) :1555 - 1561.

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

http://www.cnki.net

,1973

,1973

,1964

8

6



