{9 F=%) Hankook Kwanghak Hoeji, Volume 14, Number 6, December 2003

A2t et st Tt flMAME

UL - NS - MBS -

o835 o

_ O

St A 2H

=1 - ASTS

ZAENEW HWAR7F FE e
701-702 tFFGA EF AHE%F 1370
L=
Aty ARZ R Feks

712-701

A% B

] 8tS H3a 33X

20039 848 129 & 20039 11¥€ 109 FHE vke,

fsle] A7IGERTE RS ol8sld T2 4EsE

3 ARE Ot FRE & IEE A2 ¢E3Kvisual cryptography)

e olgste] YuE BTk I HBSL BRI AL AT,

FA] -

L M g

HojAtslollA Fuakde] gl wel A e 7
T AEFF] ool AX 7l den olo vl sl A
BREO FoAdol AXL vk EI CCD 7HEt, HA],
29 3 722 st=dolt | g AZE] J|&
a2 Q3| siQlel Aot sl Fo] BAlrlee] 450]
ol FULH LR o] A7 Fal/t Eolur e A0l
ok gebA FiQlely wAle] FHo et Bl Hzolu
AL O 2 RE] o]8 BIHE FEL Bt AAEC] Aot
A FEEe G HFE, UAE 2 38 7|eES o83l
Az 2 EAE UK 9% 7= Y3 o|FoX T 3l
o} 08 gl ore] 3l =8 7P, AR SellMe
AEZo HIol HARI YL A s vjEws
v RAEER EAL o]l83HHQ AlES Al 7Y AR
B3 2 f2IRE R e AU Boiua st 019}
228 $83 ZFRE HAsA Fs] 8 ARE A7
N2 B olE 371 ARgAllAIGE v E3le] olEe) §
9] glols o ARE AZ I T 5 A v=E wkl o
M= st At olfeA gk o9 7R YiBAQ] W
2lo] H]E HHIX GFE ol83l] BERg dadtd ALt fl
ol vYg EIY 4 U= Azt gEsl(visual cryptography)
ot} 10 o) iAo 7 Fatgl vl Y AW 4T FAE
2 o]&S gl 3EE AREARENA WrolFe] o] FAEC]
gzlelel] Bolx] & ¢ 9 Fds Elsk=s AL ErFsst
o] QkdAdo] A"

2 =Fxe 9 948 7P 923 (virual image)?t HE

YE-mail: dhseo@palgong.knu.ac.kr

630

visual cryptography, phase image, image encryption, interferometer.
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Optical encryption system using visual cryptography and virtual phase images

In-Sik Kim, Dong-Hoan Seo’, Chang-Mok Shin, Kyu-Bo Cho, and Soo-Joong Kim

School of Electrical Engineering & Computer Science, Kyungpook National University, Daegu 702-701, KOREA
"E-mail: dhseo@palgong.knu.ac.kr

Duck-Soo Noh
Department of Electronic & Information Engineering, Kyungil University, Daegu 712-701, KOREA

(Received August 12, 2003, Revised manuscript November 10, 2003)

We propose an encryption method using visual cryptography and virtual phase images. In the encryption process, the original
image is shared by virtual images and the decryption key image. We multiply the virtual phase images with each complex image,
which has the constant value of its sum after performing the phase modulation of the virtual images and the decryption key. The
encryption cards are made by Fourier transforming the multiplied images. It is possible to protect information about the original
image because the cards do not have any information from the original image. To reconstruct the original image, all the encryp-
tion cards are placed on each path of a Mach-Zehnder interferometer and then the lights passing through them are summed. Since
the summed image is inverse Fourier transformed by a Fourier lens, the phase image is multiplied with the decryption key and the
output image is obtained in the form of intensity on the CCD plane. Computer simulations show a good performance of the pro-

posed optical security system.
OCIS Codes : 100.1160, 120.3180, 120.5060.



