BNARE LMBGRTH WXN, Wi4% 18 ppd0-47, 2003, 6
Cheju Natl Univ. Res. Inst. Adv. Tech. Jour., Vol.14, No.1, pp.40-47, 2003. 6

F34 oo APUS FWI) & o4 F A5 A2y
S % Btk A Fox

Optical Security System
Using the Frequency-domain Joint Transform Correlator

Yang-Hoi Doh* - Se-Joon Park*#

ABSTRACT

In this paper an optical encryption system, which can decrypt the original image by using the
autocorrelation terms of a JTC, is proposed. Unlike the conventional JTC, the joint input plane of the
proposed system is composed in a frequency-domain not a spatial-domain, thus it is sufficient only one
Fourier transformation operation. An original image is encrypted to a complex-valued random image and the
original image is reconstructed by using the autocorrelation terms which is the main drawback of
conventional JTC. Therefore the proposed system is more suitable for JTC and real time processing.
Computer simulations and optical experiments show that the proposed system is very useful for a JTC
architecture,
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Fig. 3. Used image for computer simulation testing
proposed encryption system: {(a) original binary
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Fig. 5. Computer simulation results: {a) recons-
tructed image when using the negative image of
Fig. 3(a) as the encrypied data and (b} extracting
the even pixel of (a) in x~axis.
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Fig. 7. Computer simulation results: (a) original
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Fig. 8. Optical experiment results: (a) binary phase
CGH of encrypted data, (b) binary phase CGH of
key code, and (c) decrypted image with the key
code.
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