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Abstract

In the conventional photorefractive joint transform correlator(PRJTC), the intensity ratio of input
signal-to-pump beam should be large enough to saturate two-beam coupling transfer function to
obtain a desired correlation result. As a result, the signal-to—noise ratio(SNR) of correlation result
is decrcased in a noisy input image. In this paper, we propose the improved method for increasing
the SNR of the PRJTC by using the characteristics of BaTiOz. We stop the energy transfer
saturating by low intensity ratio of input beam and realize a short length of effective interaction in
BaTiOs; by making large incident angle of the signal beam. So the gain in high frequency area is
decreased and the gain in low frequency area comes up to the saturation gain of the beam coupling
transfer function. Therefore the SNR is improved in noisy input image and the PRJTC can be easily

realized by low intensity ratio of input beam.

Keywords : Joint transform correlator(JTC), photorefractive material, two—-beam coupling,
signal—-to-noise ratio(SNR).
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Table 1. Signal-to—noise ratio for coventional

and proposed photorefractive JTC.

conventional proposed
photorefractive | photorefractive
J1C J1Ic
noise-free signal 31724 1783
image

signal image with

20% Gaussian noise 180 611
signal image with

20% nonoverlapping 31.3 63.4
background noise
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Reference image and signal images (a)
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(¢) signal image with 20% QGaussian noise,
(d) signal image with 20% nonoverlapping
background noise.
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Table 2. Signal-to-nocise ratio for coventional
and proposed photorefractive JTC.

#a

ir
v

conventional proposed
photorefractive | photorefractive
JjIC JIC
noise-free signal 31252 1255
image
signal image with .
20% Gaussian noise 133 214
signal image with
20% nonoverlapping 174 279
background noise
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Signal images for some input noise ratio,
signal image with (a) 20%, (b) 30%, (¢)
40% Gaussian noise, signal image with (d)
70%, (e} 80%, (f) 90% nonoverlapping
background noise.
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Ly, Iz : Fourier transform lens
NDF : Neutral density filter
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Fig. 12. The configuration of optical experiment for
photorefractive  JTC using  two-beam
coupling.
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