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Effect of coupling in a summing network on
the ability to detect weak signals

Daisuke SUZUKI
Faculty of Engineering, Tokyo University of Science

Stochastic resonance (SR) is a phenomenon where random noise optimizes a nonliner system’s
response to a weak periodic input signal. It has been argued that biclogical sensory systems utilize
SR for detecting weak signals, but controlling the intensity of the noise is necessary for SR to be
effective, which has been thought to be a limitation for sensory systems to utilize SR. In this report,
we study the effect of gap junction coupling on SR in a two-layer Hodgkin-Huxley neural network.
We numerically demonstrate that controlling the gap junction strength in the input layer enhances
the ability of the system to detect a weak periodic signal without controlling the intensity of the
noise.
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