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Fig.1 The output properties of the array
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Fig.2 The array SNR gain as a function of the amplitude of array noise
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Fig.4 Changing curve of array SNR gain with the function of the amplitude of array noise
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Signal-Noise—Ratio Gain from Array of Complex System
Induced by Multiplicative Array Noise

Feng Tianquan',Yi Ming *

(1 School of Teacher Education,Nanjing Normal University , Nanjing 210023, China;
2 College of Sciences, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: We investigated the array stochastic resonance induced by the multiplicative array noise in a parallel
uncoupled array of identical bistable systems driven by the mixing signal of sinusoids and additive Gaussian
white input noise. Our numerical simulating results showed that the signal-to—noise ratio gain could exceed unity
for both subthreshold and suprathreshold sinusoids input when the array size reached a number. Interestingly,
the region of SNR gain exceeding unity corresponding multiplicative noises could be extended as the array size
arises. By simulating numerically the function limits of non—stationary array mean and stationary auto—convari-
ance, we found that the performance of an infinite array can be approached by an array of two bistable oscilla-
tors operating in different noisy conditions. The present nonlinear phenomenon of SNR gain exceeding unity in
parallel uncoupled arrays not only represent a promising application in array signal processing of complex ran-
dom systems but also proved a new scheme for stochastic dynamics induced by the array noises.

Key words: array stochastic resonance ;signal —noise—ratio (SNR ) ; bistable dynamic system ; multiplicative array

noise
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