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Abstract: The generation and extraction process of holography encrypted watermark was simulated by MAT-
LAB software. based on theoretical analysis of Fourier transform holography encrypted watermark. The securi-
ty of the watermark was proved. The carrier image processed by computer filter and carried the watermark was
decrypted by optical decrypted reconstruction system. The original watermark image can be obtained by the
right key without the original carrier image. The anti-attack property was tested by the decryption experiment.
The original watermark was recovered from the watermarked images distorted by noise added, JPEG compres-
sion, part occluded, and low pass filter. The PSNR was computed to be bigger than 20. So the holography en-
crypted watermark has a good robustness. The optical decrypted reconstruction system has a higher parallelity,
processing speed, information dimensions, convenient than the computer simulation system. It can be used for
copyright protection.
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Fig. 1 Embedding and extracting of

the encrypted watermarked image
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Fig. 2 Optical decrypted reconstruction system
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Fig. 3 Embedding and extracting of

the encrypted watermarked image
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Fig. 4 Embedding and extracting of the encrypted

watermarked image with wrong key
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Fig. 5 The PSNR of the decrypted image

in different embedding coefficient
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Fig. 7 The PSNR of the decrypted image

in different part occluded
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in different JPEG compression

BT e0 -]\, LR B R 18 K EJBY PSNR &,
N, BRBBINNRBKEOIBEARTE, LHRELY
RiXEEgERITEEMNRERNRBEXEDIB&RE,
ERBAIEN 3 07, PSNR KRR KT 20, DA ER D
REVEKENE R ERNB 2 SKEDB IR AN 11 E S
BEERINSEM,
3.3.5  MEBIKEN A EHMERE I

8 Photoshop BIZE , WERAREN 0.3 8IS
XEDEARBG ™ SRS s REH TXKBDRETEE
PSNR,PSNR=23. 63, WERAREN 0.3 BISKE]

BIREGH TSI EIRE , IR LM N=2, &8 1L
BRR D, =50, H PSNR=21. 32, QNETRISAE
RENHARE, RIBVKENEERBNEEN, B
ISR T B, 1ZKENND B BRI BV AN F
FENHABEIKDBEREER BB, HE

BEREATSZRBFIASENBER TR EMHIDIRE
RIBKED,

BTSSRI - WNFENIAB LAV E 20 T HR N0 %

EEKEEARGEE T AZNBRA S KEDEAR,
BEERGNATIM 2eUfeEr, SKEERT
BEHTIRNEESXKENEER BTN ERRE. 12
7 EUIAN A B HARGR KIS B80EM I, R~
TERBHBARENZ2S, gNUEBRENERBX
o XZBBBUNARAREST BEHTRNIBERE
XEDRVZ 2 M, €88, B, XZRAENTITE
NENARFGEESHTHE. . SUEBERE SES4E.
BRMSENR,

4 i

AR ONMBENTRINBE RUKEINE £,
B MATLAB JREEN N0 % £ RKEDBY £ AU A 1R EX
HITSTITENEMLE, EJLE?DD&\%,MKEDEZﬁ
THEREBBABENSS, B EERBRIBIKE,
BEERRNZ M, GRFREURP

SEHK:

[1] JAVIDI B,NOMURA T. Securing Information by Use
of Digital Holography[J]. Opt Lett, 2000,25(1) ;28—
30.

[2] NISHCHAL N K,JOSEPH J, SINGH K. Fully Phase
Encryption Using Digital Holography [ J]. Opt Eng,
2004,43(12) :2959—2966.

[3] XU L,PENG X.GUO Z.et al. Imaging Analysis of Dig-
ital Holography[J]. Opt Express, 2005,13(7) ;2444 —
2452.

[4] TAKAI N,MIFUNE Y. Digital Watermarking by a Hol-
ographic Technique[ J]. Appl Opt, 2002,41(5):865—
873.

[5] KISHK S,JAVIDI B. 3D Watermarking by a 3D Hidden
Object[J]. Opt Express, 2003,11(8):874—888.

(T#% 16 W)



13 T PACKAGING ENGINEERING Vol. 32 No. 17 2011. 09

16 &

5 DBLE

BT, QSNSRI S SIA T EEEFIX
—EFERRSNBINRE, KENARKEHBBm
M5 16 Fen) b BB E, I A M S EDRI F 365189
20 HR , AT RO BRI BEFNARMHFR,
XA TRIFBENE FRRB T EITIRS 5%, &
APAERRNEM ERESCH T IER, 80 S
FFoEAE. MY FETFRRNTERITRSD
EHRN—RINOA, QAT —TEMRES S
SVEDWE 2 N, 8D WENERFEAERS
B2 E, MO RER N HE FHNIKHAEAREIE,
BBV ERRSEPBAE S D YRR, BEEZ
PED, BREFVLIKBVESN G BB AN R 5%
B2, 80 T EENRzRAMNSRENESHNEE
MREMIENER, DAEERENHBROSEER,
ANXERTHES, B2 T MNR O NSHEBK
SERINSAASEREEZENRM, I, ZTIZEER
XML BSHRIORMEES R, XML IBS 701UFEENIR
%, ERREGESTEN, AL IUBNSZ RS
fEATes W HE TS BIF, AR REEE DB

BRA, JUBEERHNANFFET XML 89 JDF i}
ERHRHEER. B2, MRITETDBREEFIL
KR BY FYUHTHMN CDEFRNFR, B
GENRITOSRAFR, BBZARSZTEMA,

S X

(1] FLESH. 1M 44 B A Bz AR G ST R BRI, B B ARl 2010
(2):21—23.

(2] B ¥, Iy M4 BRI & R BRI ZEL ] i35 5% . 2010
(10) :14—16.

[3] E&EMH.XE, KW, 5F Kodak Insite Y M 45 BN il £ 7
WFFEL)]. A% T ,2010,31(19) :1—5.

[3] VistaPrint[ OL]. http://www. vistaprint. com. au/vp/wel-
come. aspx? xnav=welcomeback&rd=2. (A1E)

(5] ZKJF. OPTH AR 24k [T]. EPRIZL R . 2004(7) 1 1—3.

[6] FE3058, MMEA. IDF SCAFHA 25 0 43 Hr [ 1. b 50 e il
ZEBE R 2007 (6) 11— 4.

[7] MOON Jongbae, KWAK Donggyu, CHI Yongyun,et al.
A XML Script-Based Testing Tool for Embedded Soft-
wares[ M ]. Computational Science and Its Applications
— ICCSA,2007.

[8] skdizc. B3 XML oo 8 28 fa L], BACHE 4R, 2002
(7):1—2.

(E#% 12 70

[6] KISHK S,JAVIDI B. Information Hiding Technique with
Double Phase Encoding [J]. Appl Opt, 2002,41(26) :5462
—5470.

(7] 23, 5K, A4 3R R #0215 B0 Ba e 3 8 K 3t A7 i 47
FHLT ] 2R ,2004,24(5) 1623 —627.

[8] NOMURA T,0KAZAKI A,KAMEDA M, et al. Image
Reconstruction from Compressed Encrypted Digital
Hologram[]J]. Opt Eng,2005,44(7) :5801—5807.

[9] KIM H,KIM D H,LEE Y H. Encryption of Digital Hol-
ogram of 3-D Object by Virtual Optics[J]. Opt Ex-
press,2004,12(20):4912—4921.

[10] CHENG C J,LIN L C. Correlation-based Watermarking
by a Digital Holographic Technique[ J]. Opt Eng,2005,
44D (KA

[11] ABOOKASIS D, MONTAL O, ABRAMSON O, et al.
Watermarks Encypted in a Concealogram and Deci-
phered by a Modified Joint-transform Correlator [ ] ].
App Opt,2005,44(15) :1—5.

[12] KIM H,LEE Y H. Optical Watermarking of Digital Hol-
ogram of 3-D Object[ J]. Opt Express, 2005, 13(8):
2881—2886.

[13] KISHK S,JAVIDI B. 3D Watermarking by a 3D Hidden
Object[J]. Opt Express, 2003,11(8) :874—888.

[14] FRANEL Y.CASTRO A,NAUGHTON T J,et al. Se-
curity Analysis of Optical Encryption[]]. Proc of SPIE
2005,5986:25— 34.

[15] Van DROOGENBROECK M, BENEDETT R. Techniques
for a Selective Encryption of Uncompressed and Com-
pressed Images[J]. In ACIVS02,Ghent, Belgium,2002 Pro-
ceedings of Advanced Concepts for Intelligent Vision Sys-
tems,2002:90—97.

(16 Mg .o iy 27 . O 2 RGP G 48 19 MATLAB
D5 H [T, AR K 22240, 2004, 4(11) : 70— 73,

[17] B2 BT BTGB IBF K NAFsE ], 3T
#,2010,31(13):108—110.

(18] T 22, X EL. 3 b dal e 5 7K BN Sk 1 43 AL 35T .
{3 TH,2011,32(5):103—107.

[19] B HOIF. 5308 5/ A 45 G A b P 0T R NSk [T .
£ T.#,2010,31(11) :31—33.

[20] FAIA. 5T 25 A LSB £ K B iy & Eede a5 [ ). &
# T .2009,30(3):76—78.



