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Stochastic Resonance in a Simple Receptive-Field Model with
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Abstract— We propose a simple receptive-field
(RF) model consisting of nonidentical photoreceptors,
to examine possible enhancement of weak-signal detec-
tion in stochastic image-processing systems. Through
numerical simulations, we observed stochastic reso-
nance (SR) among the proposed unit pixels, and found
i) nonzero optimal RF sizes as well as optimal noise
intensities of the neurons under the nonidentical pho-
toreceptors and ii) quality of detected images was im-

proved by SR rather than simple image smoothing.
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