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Holographic Digital Watermarking Algorithm against Geometric Attacks
with Strong Robustness
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(1. University of Shanghai for Science and Technology, Shanghai 200093, China;
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ABSTRACT: Objective To find a digital watermarking algorithm against geometric attacks and of security. Methods By ana-
lyzing commonly used algorithms, it was found that the algorithm based on Fourier—Mellin transform was able to meet the de-
mands of resisting geometric attacks and that the double random phase encrypted holographic technology was able to meet the
demands of security. Using the method of embedding holographic watermark image into Fourier—Mellin domain, the influences
of rotation, scale, translation, median filter, Gaussian noise, salt and pepper noise, JPEG compression, printi—scan and print
—shooting on the quality of imaging were investigated by experiments. Results The results showed that the holographic digital
watermarking technology based on Fourier—Mellin transform could resist geometric attacks, especially the images taken by a
phone or scanner and image attacks by combinations of geometric attacks such as rotation scale and translation. Conclusion
The holographic digital watermarking technology based on Fourier—Mellin transform is of both robustness and security.
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B TR B A B0 b AR AR A Ok AR TR AR IR SRR AT AT RLARAF RO 1 dl v B
Bo BRI IO s BU L, Bk A BLIRARE RO A% 4 | I T 52 B RS AR 37 19 2
ENEOAR SRRV S PRI B B B AR Gl e e

R EHE . 2013-09-05

HEWMB: L& THREMFCHEERA (13ZZ111) ; B ZH7H B8 F 5 F 600 b TR F o 082 B (10-00-309-000)
EZRN: AFR(1990—), 8, LAFTFA, LERTXFMEA | A BRI F 3 TR,

BWEE: 0 AR(1965—), 5, MR TA, Hd, EEE T RFHIZ, TL2HRF @k B fo 0 F K,

%,
A%



132 %

T #

2014 47 03 H

PO (9 %7 oK ERSEE 2 H AT IS ) B4
FIME A 22—, — AN Al 58 19 13055 1 LA 2l s e
AR BN R A8, S PR LT e IR T AR IR A
IKENPEUGZ [ [ Al s B 5 e B, A M -
FPAR AR B AT TR W LA ek i PR B, 2R e
IKERAHR A TT 35, AT A AR BE 4 B AR, 2% BRok
BY AR L, WPR G A KUBEHLAR (7 2 8
AR FE T A & A RERL I K ED, 7 L — A AR
PS4 R E R AR L0 25 (4 235 65 {45 7K BN BT BE KL
WLty SCREPR B BG4 4

1 HEM-tEHEHR
1.1 EEM-ERERNRE

T AR B B A A ARG (RST) Y
AR DAL T R L I — A AR f A PR AR A B B AR
JRZ BN LA B SRS AN AR 2 i A
PReHe , E REFE AR ORI RE R 1) i 2 e 15 g mT L Sk )
VAR, A 2 YR bR e L S e, PR AR A AR
e BERGLE I — S BAT RS A RS AR A fe
2 [E] G 1 B AR ) SRR LA 1

f g %
I(m,n)

2
L AR 4
[F{I[mn]}l
J
AR
Flkl]—Lle", 0l y
4
HEPRAR
&M[u,v]:F{LI 107, 01
iy
b R
I(u,v)

. J

LT A L bR A Y S B

Fig. 1 Block diagram of the Fourier—Mellin Transform
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Fig. 2 Transformation from rectangular to polar coordinates
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