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Quantization function from an integrate-and-fire neuron circuit

Yoshinobu Kawasaki , Hiroyuki Torikai and Toshimichi Saito
Department of Electrical and Electronic Engineering, Hosei University

This paper considers an integrate-and-fire neuron circuit to which two periodic inputs are applicable.
Depending on the inputs, the circuit can output a variety of pulse-trains, and this paper introduces some typical
phenomena. First, applying the sinusoidal first input and varying its amplitude, the pulse-train bifurcates from
periodic one to chaotic one. Next, adding the pulse-train second input and adjusting the frequency, the system
state is quantized and the chaotic pulse-train is changed into co-existence state of a variety of super-stable
periodic pulse-trains. In this case, the dynamics can be analyzed by an integer map: it might give an important
suggestion for numerical analysis of continuous-time systems in the next generation.
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