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Study of Digital Watermarking Based on Information Theory
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Abstract A method of studying watermarking system using the theory of communication was presented, An informa-

tion theoretic analysis of the intensity and position embedding and the capacity of watermarking channel, as well as an

information theoretic bottom bounds for extraction effectually of watermark was proposed through calculating the mu-

tual information and conditional entropy of the correlated signals. The results have a good role in guiding the designing

of watermarking system.
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glEndQ);
glDisable(GL_TEXTURE_2D);
glDisable(GL._ALPHA);
glDisable(GL_BLEND);

GLdouble eqn[4] = {a,b,c,d};
glClipPlane (GL_CLIP_PLANEO, eqn) ;
glEnable (GL_CLIP_PLANEO);
SH S BRI
glDisable(GIL._CLIP_PILANEO0);

4 IRERSHH

R AR /N B S Y BE RS 1157 3K RGB W4
F - 925 SRER T 5 88 B (i F IR IR Y A 1~ 1850 Ja)) & k8
AR T EA HIBEEL (O F IR IR U1 v 484~1844 [8D , #ATER T
WS E TR ER. BRVEE T RGE N B B m AR
EHYSE AT m AN B, LB R TR R T T E
MEIFELEYE, KPR ER B R E S 5 R =%k

B2 BFEERTEENHHERRE

e (L 4k EB 0 ) TR 00 B ARAIE B R R, XME R ) R DI R B
S e B i R T R AR R B R B S 7 A AR T HE (B h L
T SCH, NTTFE B B AR LR B, B 2AmT
RHA SO EFIVI B PR T84

ERIE ANNETEEFIEER =-SEERANER
VI SUER S I R R SR T — AT B SR T vk HAAURT R
A+ (138 bFs SO NG 1E U1V | 27 AR B TE TR
AR RIRIITE _b o8 T AR BN DT E i S50 R = 4
6 BOEBRGHEREE R ; (2 F Y SRR, R B &N
JF P E SO B R MR R T B S A A B o
Tl MR R ER A B IE AR , T B K IR B B4R 3 T 38
T . SCERIUERRZ Ty 35 BRMERY AR X B AL s 28 B
HMERHIIH RS8R .

2 % X W

(1] BB, B8/ BT ARBGEEAESUERED]L #0T8
¥UE B3 B 304k, 2007, 23(7-1) . 269-273

[2] %M, zefldh. —FE =N EFNE TS EERIERNE K
JEE(T]. &R, 2005,25(2) : 320-325

(3] sk, otifdk, WHE. ETFEXEGFTIREEEE=-"H®%
EEBEEE L] S EVL TR S5 A, 2004,13:215-218

(4] BRfEH, AW TEVER R M. JE5 . B F Tk R,
2005,125-127

[5] Shreiner D, Woo M, Neider J, et al. OpenGL H R B (R
FEAROIM. 43, FiF. J65T YL Tk ARk, 2006

(L#BE 249 7))
BAERC. FESHEN, YHAGRE X AR, 46k
Y BA— RN R, YBERREN G,
HEE 43758 vl A B B #4370 , AT R E X T B ik
AEER, RSB o o WHE o BRATBIN T .
OHEREREBR I E o (FRAT DCT & DWT 43
B, W E AN FREE of ) IERANGE BN AR AW R
—ANEH;
QmEHEMEENHETE, FHAEREEM. o Rh
X n B, g(m) ym=1,2,-,n FIAK BiHE. p IEAN
WP RBER ERERME AT E AN

—_ g, (gl 2
Hj"‘ i;pAl‘logz (pM)Axvng]“ e

OB EPE AN B B B 8 B IR B R B A K
B, MREEFEE, TRV S EER M HFIFE, &
BAR BB S L L A8 G, 55 S5E AR A A T
L HEEAR R

_ XY 2,
C= 2Lj§110g2(1+m) an

HA, XY ABBRERE o AR BRI 2.
4.2 R REERM

RANKR (OB E N, ERFRREE CAERHER
TKENRIARER P K, FTRES RS TI0RER N dilk
K, BIK BN a8 R B 0 5 7K BN B A BT 2 MR A T8/, T B
HABIKEME BRI, KNSt st LT .

4,3 HftFx

KEMFERNARTTUARBRDE FINE IHEHRE
B#MARRKNZRITED . [t 58T RRBIEL, ¥
EBRKEA RIS, R AT KEERMAE T H, R
B R RATH S & PR P T RARET.

BWEFE AR —FEAEERERBHR BT KE
REEWH . E KBS E AR BT FOK L R E 1
BB, B EE X EENXERFR K EHEBIEN KN RE
IR ASRE R AN E S BIBMAT T 4087, S A BEREUK
EVHIS B TR, Brig &5 3 FiRIKENE % R A RRAHE
FEH.

2 & X W

(1] i, Eek 4. BFEBBKEFR LR, EfF ¥, 2000, 21
(8):8-14

[2] Cox ],et al. Watermarking as Communications with Side Infor-
mation // Proceeding of the IEEE, 1999,87(7):1127-1141

[3] Moulin P. Information - Theoretic Analysis of Information Hi -
ding. IEEE Trans on Information Theory,2003,49(3):563-593 .

{4] CohenAS, etal. The Gaussian Watermarking Game. IEEE Trans
on information theory,2002,48(6):1639-1667

[5] Costa M M. Writing on Dirty Paper. IEEE Trans on information
theory, 1983,29(5) :439-441

[6] Xmidi, Bek4. /KEQRE B Ah i+ 00— M HHEZR. i+ EHLE ],
2001,24(3).:242-246

(7] A FRISSHRDB. S5 PEREEARRE TR, 2001

+ 255 -



