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Abstract

In this paper, (supra-threshold) stochastic resonance phenomenon of noise-enhanced information transmission is
studied in detail through the numerical calculation and the computer simulation in a non-linear multilevel threshold
neural networks system, which is affected by both additive noise and multiplicative noise, then the mutual information is
used to characterize the phenomenon. The mutual information as a function of additive noise intensity or multiplicative
noise intensity brings on convex changes under a suitable system threshold and a fixed multiplicative noise intensity or
additive noise intensity, which shows that the (supra-threshold) stochastic resonance phenomenon occurs. The increases
in the number of the system threshold units can enhance the effectiveness of information transmission; the increase of
the system threshold can increase the signal components that are under the threshold, and thus the supra-threshold
stochastic resonance takes place more easily. In addition, by changing the additive noise intensity the supra-threshold
stochastic resonance occurs more easily than by changing the multiplicative noise intensity. The above results show
that both the existence of the supra-threshold stochastic resonance and the effectiveness of noise-improved the signal
transmission are closely related to multiplicative or additive noise intensity, the number of threshold units, and the

system threshold level.

Keywords: neural networks system, noises, (supra-threshold) stochastic resonance, mutual information
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