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ABSTRACT

It is well known that the addition of noise to a weak signal in some nonlinear dynamic systems can increase
the performance of the signal, phenomenon belonging to a class of noise-induced cooperative behavior known as
stochastic resonance(SR). In this paper we investigate the nonlinear-response effect of the noise added to external
imput on action potential in the continuous model of Hopfield neural system, which shows the stochastic
resonance, For the analysis we propose a method to measure the nonlinear system performance. The proposed
method is to use the Shannon’s mutual information between input and output. Here the extemal input and action
potential can be treated respectively as input and output in mutual information. The mutual information needs the
probability density functions (PDFs) of the input and output as well as their joint PDF. To derive the PDF of
the action potential as the output, we introduce Fokker-Planck equation. The simulation results show the mutual
information versus the noise intensity of the external input, which, with existence of noise, shows the exhibit
extrerna of mutual information for certain value of the noise intensity.
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