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Research on Fourier Encryption Printing Watermarking Algorithm Based on
Wavelet Transform
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Abstract: A wavelet transform of Fourier encryption printing watermarking algorithm was put forward on the
basis of Fourier encryption holographic technology. digital watermarking technology and wavelet theory. The
algorithm was used to rebuild watermark, which can effectively control the noise caused by low frequency com-
ponent of host images; it has good resistance to cutting since energy is distributed on all the pixels; and it has
better security of watermark with a secret key. Experimental results showed that the embedded watermark can

satisfy the need of detecting watermark and resistance to scanning as well as basic image processing for ordinary

printing technology.

Key words: digital watermarking; holographic watermark; Fourier transform; wavelet transform

WS KEBRAGENBUERBERA, 25K
IIERPFEBERLE, WS XEEN—RPEIRIFLI
BR, RE2E, Z2EU,NBNHEK, XZERE
AREMBKDEBSZEMENRESETE, JUESH
IE PR BR SEXREESHRIGPNA, K&
AOPROOEBEPEL RGP, TREADERE
BERSREELIREMER, Al NE LR AR R
NIKEDo RIS ER AKED, A2 S 1 it B EY
FTEgEL R T XN AINME . EFEENZE
Mo

CIELab B RE R — PSRBT ANMABS S
8, e BEAREEENINEASKRR=E, I
SUAERBBHNER, HRYEBRENQNE

KB 2011-11-07

B LEBRBASXERTE N, RERDH
THe=BRENKHERNE, RESXENNERE
MLBTUKEIEBRAE L D8 £, ANTERERIE
P BENEABLEEEEZEPEBEROEIME

7, PEMBAREEENBTH D, EEERIEIM
BORNAKED, AT WM E; KENERRAZ P SIN

AP, WERHNRAMBREZW N, EREEM =,
EIRIXEIZRMRANBEE K, FEBHEEIR /13

WD, ANERHEATNMENEKR, NI HE
EORIZX EIBYX LR R, AE A BRSNS D8R A K
Edo

YE(1—8IW = RNV XEDHIT THR,
RETEEHEZRERNBREA, WERAREREIUK

BE4WBA: FiHAEESIER(IK-11-309-001) 5 [ ¥ H TR 2200 381 F2 (1K-00-309-007)

EE =N

22 E (1986 —) , B IR A DA, I TOR S A R K ED AR AR AR T,



PRV RTINS B e B B R K ED A BT

g 109

EDBY, BUARGRBVIRIN D 83 IR BUKENF= L8, M
BEEREXKHBRIEEARRNZ=BE, XIE&
RBAREB, EBEIRBOMERKEDNBEAR VK
IBCNESMNERANEM L, BRE T —PE VR
TIMAVE BT BEIRIKEIE A ZE AR BRG]
HHABRNEMNER, ERMESHKHBEK,

1 BENERIBERIETAK

BEHTHRESNBEAME I EATINE
MDBERA, 2—DHONBRA, BEITEHENEB
TERRBEYBHETERD, RENKDBE, B
BRENZ M, I BTSRRI
1.1 BEHTREI[NBERE

BEHTIME RN XA Mach-Zehnder 1Y
B, SINBREXEOBE f(2,y), BALE LB
WDBRBNER a(x,y), f(x,)F0 a(z, ) FERIAE
EXr—R, BaYBREHLmEER, #1TEE0
TG, BRNETEENTSRE R EIEE CMkE
MABRIENR B(e, it T8I, £ XN BEHAE I N0 2B
BRBHOD NS BSEN R, DHITEN T, 7
ERNTBEHTRNBEEE 1:.(6,D. (6, DB
WitE KRS Z AR W BE HLAB 110838 5l 694
HEODEE, SHBREHTRNBEEEMI: (&,

I: (6, =1{[F(&, DA, DIBE,PIR (&,+
{[FC, XA, DIBE, DL R, (1

(DD FE, DT A, PRBIERR f(x,y)F
a(x, OBEHTR, FSORRBREGE, («,y)
RNTEAIR, (6, DRI IR

BITERBR BE,pRAERE K&, pIEE,
ERBHING, ENEEHTHRNBE SENRBE
ANERBER K (6,pH .

K'(&,p=B(&,pR" (&,p)+B" (&,pR(&,p)

(2
1.2 BENTRNZ:SREIE

KNEBEEHTREERFTEARN(DINBHEE
SRFREX(2EFE.

I (6, D XK' (&, =1{[F(&, DDA, pIBE, )
R (&,p[B" (¢,pRE, DI H{[F&,pRAE, D] -
B, RE,DIBE, PR (&, ]+HI[FE, DD
A, DIBE IR (6,p[BE PR (&, H{[FE DX
ACE, B} R, DIB" (6,pRE,p)] (3

BN IV(DPHIE 1 INADSE 2 VB E0T &R,
MU EEEBRERNEREER /(«, DTHRBEER
NHIIBER f(x,y); % 3 TNAE 4 INERENIRBES

%O
2 BEFNENEEIHBERIKEE RS
B

2.1 BAKENB&RBVRIERFIED T
SYERAXENSVEAARB G THUE D AT, SIS FH1E
NE 1, ZRXEDERZ—PT MBER,ENPYD

ARyt
\// TKENH? (x ) 4%

L iR A K EN R B R B 3 4R AR

Fig. 1 Frequency spectrum characteristics

of watermarked images
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Fig. 2 Histogram of L. component after wavelet decomposition
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Fig. 3 Host image and watermark
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Fig. 4 The results of watermark experiment
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Fig. 5 MSE fitting chart of host image and watermarked image
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Fig. 6 Correlation fitting chart of original

watermarked image and extracted watermark
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Fig. 7 The results of different attacks
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