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A New Method for Digital Watermarking of Wavelet Transform Combined Chaos

LI Ming LIAQO Xiac-Feng
(College of Computer,Chongging University, Chongqing 400044)

Abstract This paper realizes embedded watermarking which is consisted of chaotic system and wavelet transform.
This method is composed of two steps. First use chaotic sequence to modulate and disorder grayed watermark. Second,
decompose the image by wavelet transform, then dismantle the watermark and embed into the parameter of wavelet. So
the robustness and invisibility of watermarking realized.

Keywords Chaos, Wavelet transform, Digital watermarking

HOFKENE A “%ﬁi%ﬁ@&ﬁ?gﬁw*bﬁﬂlﬂﬂ*ﬂm
ﬁﬂﬁ%f%lﬁ R FRFRBEKENB AR 2 S
FKENBAKEERRNE . — IGO0 T 57 ER/KEN L%
ST T EOR 1. A K ERR R 5 SR Lt 2K B KER AR
L, 2 KEPRLE B MM, BRI — e B . BiFW
FKENEE A iy R # 52 9 4% M (Robustness) FIUR A] I #: 45
& . /NER MPEG4 J JPEG-2000 JEAEARES O AR,
BT/ A KN ET S w LABS 1k i T JPEG-2000 4 $iUE
4817 25 AR 6 7K ED T B 5 T AR A3 R 4 A ST B % PRLR Ok L 1Y
AT LA A SR R4 ) 7K ED itk AL B R38BT LASK BT
RS E B AJKEN . Ak, R R /N & 43 398 53 7 w] LA 4F
AR KENTERS F P M AR . E A R R B R A Wt 2
(EIRF G . T 1B i 2R 4 U LA S 0 £ PR R ) B A7 P D
B, RN R GERT P A AR M 37 mJ Ok %t 7K BN R #4711
HEEL AT ANGE T/KENH BN R Z 24, JE AR —E i
HIBRRE ST .

AXEARERE, AN BER LA T KERFRB
KEDRIBA . KERRL _EHEREEERNEER, W
FHAM BT HER, Hit A E R EERE X ALK
81 MAoNBIFEBBEERG, HA B R G ER T
FFF XK EREMGEE AT VA ®, B EL. 9 2 xR s B R AT
LR/ IR BUKEN IR A . B 3 B #EATIRA G K
EPASRER, H TP BGH IR . )5 T2 A s

1 RiEKEAIALE

L1 RERS

RIEHRRAF R ERE B —Fr I LBEIL AL AR,
EHA T T ERAR MR R HETERES,
KN EMRNEEE BEFIEHZERME. ERBT

F B

BLHEL HRTANFERELE.

HE T RGAHET T, B TR ARG UK 4068 B
REALLF EMEA RS, BUERERGHERTHNY, &
TARBHLYE XS4} B S A N S B U 4 0

A ZHFR e — B RS R Logistic BT, B

T = pxe (1) [@D)
Horr, 0t 43 K B8 0 €0, 1), 4 3.5699456+< 4
<4 Bt Z ARG TIRMARA . Logistic MU 5 —FER N

T :1A/,LI£ (2)
He,ae[0.2],n €(—1,1),2 1. 40115<A<<2 Bf RG b F
HMORAS ., AXBRBROAMEMARLE. ZRZERAITTHR
] B VR MM S R

1.2 KENEKREH , BE

AT AR G /K ENE 5 R 64X 64 [ 8 fif 256 {Y
KER., 3T XMIRMERE . AT UL ERFS K]
HMBH . WP 2, =0. 873624, ,=1. 9. 4 J}, 64 X 64 KB
FHEMOERENLFS . S & F /NGRS 4 MLETRRCE B
R B, H A A S N AE 0. 000+ 3] 0. 999+ 2Z [H],
Xt HF LA 256, 6 FBURE . RIS K B2 fi 78 0 3 255 Z [Hl#Y
KB R, Hom R A g VR IR B K ER S 15 31
HHKENER

JE i 7K ER

B R KE RS G

IS [] ) B0 2R 0 LU F R 28R O i AR IR & 1
64X 64 X2 K/MBEEEM (5 LHR AR EEIHE 1 F

¢ 245 -


http://www.cqvip.com

.0 0 0 http://www.cqvip.com]

64 [6], Bp3ELL 64 13 PRGN D FIAB R EAERESTE WY 1. MEBHITRA GRS, R B AL R RER, RE
WA RKENEITE R  BOKED R Mark(64 X 64) , — N EFLE 47 RBIEH BRI AKE G EIE.,

FEA Matrix(64 X 64 X 2), W] Mark (7, ;) 5 Mark((Matrix(i.
jo1), Matrix(i,j, 2) 3. B4 BB RS BELE
#IKED,

W2 EELEHKED

2 KEMEAER B4 i AKENE R ESR
2.1 [FEsBEgnNEs g 3 JKENEGE T
PEHUE A R R A 512 X512 1 8 [k i | , :

Fﬁ;ﬁt_ﬂlm}'z IR A 512X512 1y 8 fU K FE lena B, 40 3 3.1 KEHRE

XK AKED G BB EEAT 3 TR/ B e AR B LS
FHERIZE D RPOER  FREBUR A BIKED & A7 fE B 17
BELKE , HHIK R, BV 2SR UL Bk EpE .

RS HREUH AKENR
3.2 RWEER

B3 JRER

B R lena(512X512) , ¥ R B SR E &9 0 B 255
V) K BE R S A0 0 B 1 Z IRV VR S8 B lena (i, j) =le-
na(ij) /255, PMEF T/ MNE R . A RA/NEHE dbl
Xt lena B MHAT 24 40/ NBUE B AR LR P A 4 dLB/N
WERGE GEEES AJKFHYES H EHATES
VIS oD, Hp oD B ERATEREM KR A
B3, 5% B oD {5 2 4r 5 cD1(256 X 256) . cD2( 128 X
128) .cD3(64X64),

2.2 KEDRSERN

T THe oA P8 ) LU B K ER R (4400 8 4 2 fiE SR
Fiip . HEMEE ALY 64X 64 X 8byte, 1 H ik AR Z
AN BB K ERPURORAE 8 (e 2 R BN B, B
REHR A BM7 B B T TR A8 B A5 B A BB R 2
b ARAAE SR B BRI L B R A 8 ik A
cD3. 58 7.6.5.4 fiig A cD2, 55 3.2.1 fiifix AF) D1,

T BRI 51 He i K ED AR AL B B R A Al B
H LR A B — A SR B BT — AR IS Rk AR AL B s
PRCLABG IR A . A SCURBUR M T 5 B &L R BOGERE AR
M AK ED R R B L R i i, IR B AL e S
R B EREEL B

7K RN BRI A SRR AR B AL B /N R BB/
il 1 i E&F. A ERAN 2 HFEAN 0 M E
0.025,2% 1 Mifn k- 0.025, FEHREUES MIXT REOELL 10,343 4
&5 AL AR5 AEMERNTREEN AR RALN 0. &

. 246 ¢

B 7 JPEG K48


http://www.cqvip.com

B8 HEuER

B AT IR B K BV 7 SR O AR A B
HIR B REBOR BT 3 BUKEN A R A K ED LA
ANRT UL, 3 BE BB A SR B Sk, T L %F 87 4] JPEG JE
5 IEPCERAEA —EMIRPTRE ) AT - I

2 % x i

1  Van Schyndel R G, et al. A digital watermark, In; Proc. of ICIP
94,1994,2.86~89

2 Tirkel A.Randkin G, Vanschyndel R. Ho W, et al. Electronics
watermark. In; Proceedings DICTA 1993, December1993. 666 ~

-

£ 000 http://www.cqvip.com]

672

Bender W,Gruhl D, Morimto N. Techniques for data hiding. In.
Proceedings of the SPIE, Storage and Retrieval for Image and
Video Databases 111, Vol. 2420. San Jose, CA, Feb, 19951s&.T,
The Society for imaging Science and Technology and SPIE, The
International Society for optical Engineering , SPIE

Koch E,Zhao J. Towards robust and hidden image copyright la-
beling, In: IEEE workshop on Nonlinear Signal and Image Pro-
cessing. Neos Marouaras, Greece, June 1995, 123~ 132

Cox L. J, Killian J. Leighton F T.et al. Secure Spread Spectrum
Watermarking for multimedia, IEEE Trans. On Image Process-
ing.1997,6(12),:1673~1687

International Organization for Standardization. Information Tech-
nology-JPEG 2000 Image Coding System. 1SO/IEC 15444, July
2002

Kundur D, Hatainakos 1. A robust digital image watermarking
niethod using wavelet-based fusion. In; Proc. of 1CIP 97, 1997.1,
o414 ~547

Xia X G.Boncelet C G.Arce C R. Wavelet transform based water-
mark for digital images. OPTICS EXPRESS. 1998.3(12) 497~
1998

FhIEMRGR . Matlab6. x BMGUAL TR, (54 K% AR kL

(&% 2187

2  Freeman H. Computer processing of line-drawing images, Com-
puting Surveys, 1974, 6(1).:57~97

3 http://202.119. 109. 14/jpkc/jiaoan/Chinese/ kjsjjg. htm

4 Zahn C T, Roskies R Z. Fourier Descriptors for Plane Closed

Curves. IEEE Trans on Computers. 1972,21(3).:269~281

Rauber T W. Two-dimension Shape Description; [ Tech Rep].

Gruninova-RT-10-94. Universidade Nova de Lisboa.

Portugal, 1994

6 Rui Y, She A C, Huang T S. A Modified Fourier Descriptor for
Shape Matching in MARS. In: Chang S K. ed. Image Databases
and Multimedia Search , Series on Software Engineering and
Knowledge Engineering, World Scientific Publishing House in Sin-
gapore, 1998,8:165~180

7 Mokhtarian F. Abbasi S, Kittler J. Robust and Efficient Shape
Indexing through Curvature Scale Space. In: Proc. British Ma-
chine Vision Conference, 1996, 53~62

w

Lisboa.

10

11

12

13

Zibreira C, Pereira F. A study of similarity measures for a turn-
ing angles-based shapc descriptor. In; Proe. Conf. on Telecom-
munications - ConfTele, Figueira da Foz-Portugal. April 2001
Kim W Y, Kim Y S. A region-based shape descriptor using
Zernike nioments,  Signal PProcessing;
2000, 16(1-2):95~102

Kim H K, Kim J D. Region-based shape descriptor invariant to
rotation, scale and translation, Signal Processing: Image Com-
munication, 2000, 16(1-2), 87~93

Hu M K. Visual pattern recognition by moment invariants. IRE
Transactions on information theory, 1962, 1T-8.179~187

Image Communication.

Khotanzad A, Hong Y H. Invariant Image Recognition by Zerni-
ke Moments. IEEE Trans on Pattern Analysis and Machine Intel-
ligence. 1990, 12(5):489~497

Chang S-F. Sikon T. Puri A. Overview of MPEG-7 standard,
1IEEE Trans Circuits and System for Video Technology, 2001, 11
(6):688~695

(8% 228 3O
Le+3 sIk}lg(Zn—ﬂ/:ﬂvi”Eo

M) =(n—6)/3 8, |IN(z- )| =2n—6)/3—|N
O+ Ha 1 =0 +2) /3, HG ING - DO UND [T VG)
- lN(fIH»I >\<Ik—1 [y } ‘n - ! <IvI,+1 s TLi+1 o Li+2 ? \<(2n*7)/
3L, FIE.

FiER 3.2 2.VGH={x}

B GE FETARERA (i—6)/3<d () =3<(n—
3)/3,4 12<d(0)<<15, W min{|j—il,tk—il,|i—k|}<4,
AR - <4, K —i <3, WSHFEKE,. FE.
Ml j—il =40, 2 BE R 1 s HAR, AT I N(OUN
(D) [ <<Waixj s s iy a1 $ 1 =0 C2n—7) /3, 7).

F e, SERUE BWUER .

2 &% X ®

1 Swamy M N S, Thulasiraman K. Bt . p# 58 %M. LA,
EEHE R, 1988

Gould R J. Updating the Hamiltonian problem-A survey[J]. J.
Graph Theory, 1991, 15(2); 121~157

A TL L A . A neighborhood condition for ertives at distance
two implying hamiltonicity[J]. Soochow Journal of Mathematics,
2006, 32(1):171~177

Chen Guantao, Jacobson M S, Kézdy A E, et al. Tough enough chordal
graphs are Hamiltonian[J]. Networks. 1998. 31(1); 29~38

I.ai Hongjian, Yang Xiaofan, Evans D J, et al. Generalized hon-
eyvcomb torus is Hamiltonian[J]. Inform. Process. l.ett. .2004,
92(1),31~37

HsuH C, Li T K, Hsu L. H, et al. Fault Hamiltonicity and
Fault Hamiltonian Connectivity of the Arrangement Graphs[]].
IEEE Trans. on Computers, 2004.53(1):39~53

# 2 3, Lai Hongjian, Shao Yehong., New sufficient condition for
hamiltonian graphs[J]. Applied Mathematies Letters, (2 5%,
WLZx £ W b 4 3L http://dx.  doi org/10. 1016/j. aml.
2005. 10. 024)

W, Gould R J. A new sufficient condition for hamiltonian
graphsJ]. Arkiv for matematik. 2006,42(2): 299~308

o 247 o


http://www.cqvip.com

