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Abstract

In this paper, a new input method is proposed to improve shift-invariant property of a
photorefractive correlator and we implemented real-time optical pattern recognition system using it.
In the conventional photorefractive correlator, it is very difficult to satisfy the Bragg condition in
the pattern recognition process. So, correlation peak is decreased heavily for the shift of input image.
If a liquid crystal television{LCTV) without an analyzer is used as input device, we can get the
correlation result regardless of shift of input image because beam path is not changed during storage
of holographic filter and correlation process. Also recording time of a holographic matched filter in
photorefractive crystal is reduced and the correlation peak is increased because incident beam on the
LCTYV is transmitted completely. Therefore total optical efficiency is improved. We compared and
analyzed the correlation results of proposed photorefractive correlator by computer simulation and
optical experiment. We used a BaTiOs single crystal which has high diffraction efficiency in optical

experiment.
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Fig. 1. Schematic configuration of a photorefrac-
tive correlator.
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Fig. 2. Photorefractive correlator using an amplitude
modulated LCTV. (a) recording of a refer-
ence image, (b) reconstruction of correlation
result for shifted input image
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Input patterns applied on the LCTV and
interferograms: (a) input pattern with 0
level of 256, (b) interferogram for input
pattern of Fig. 4(a), (¢) input pattern with
192, 128 0 level of 256, (d) interferogram
for input pattern of Fig. 4(c).
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Fig. 5. Input image: (a) conventional method,
proposed method.
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Fig. 8. Correlation result by computer simulation.

(a) reference image, (b) input image, (c)
correlation result using an amplitude-mo-
dulated image, (d) correlation result by
proposed method using a phase-modulated
image.
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system of photorefractive correlator for
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Fig. 7.

Algel] A3t BaTiOs Z2#(4.8X58%6.0mm’)&
Az olabel oigk FAEe] 7 ne=2437,
ne=2.365013, A7) AL re, rm, rsel A
1640, 97, 195 pm/Veld c-Fo] 5.8mmell 33t

(279

67

o] iyl AAA |t Wl Ale]d] KAEE 45
*ola AlsylF guiste] Al7le 27 456, 3204 W
oln} o]EAPE 0.7 /mm, FHEEL oF 30 %elck
HolAollAl & W& F<& F-|7|(beam splitter;
BS)el 23l F Hleog ydelxs T He A
seg uklEle WE 7)1Eel FHSE ARSI
th LCTVE 3k AAZ Qld Fejol 3w Ao 2
83 A3 Yelg 7|5 & 99 DCAES AA3}
7] 98] Falo Hw viaz SFE ARSEGT o
A 2= SAEIF 240%2209) Epsontte] LCTVE
AMEld s EHdellAE CCD FHetE AMSsle] &
el B3l AH EHE A%k

(a) (b)

a2l 8, FAFe A83k A (a) 71E 94 b)) dE
og/\(}
Fig. 8. Images used for optical experiment: (a)

reference image, (b) input image.
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Fig. 9. Optical experiment results: (a) autocorre-
lation result for Fig. 8(a) using an amplitude
modulated LCTV, (b) autocorrelation result
for Fig. 8(a) using a phase modulated
LCTV, (¢) correlation result for input image
of Fig. 8(b).
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