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The chaotic motion analysis by hardware implementation of
Bonhoeffer Van der Pol oscillation model

Yeong Chul Bae ! - Sam Moon Shuh™ - Wha Yeong Yim 1"

ABSTRACT

The effects of periodic and chaotic behaviour in the Bonhoeffer-Van der Pol(BVP) oscillation of the nerve
membrane driven by a periodic stimulating current 4, cos wi are investigated through hardware implementation.

For hardware implementation of the BVP model, real element values were rescaled with computer simulation
results to determine the parameter real value.

As the parameter A; varied in the range 0 to 1.3, the BVP model showed an ordinary and reversed
period-doubling cascade and a chaotic state. At the low driving amplitude of A,, the period-doubling showed
and at the high driving amplitude of .4, the chaotic state occured.

To analyse the BVP model [or chaotic behaviour Phase plane, Time series are used to verify that properties.
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(Fig. 1) Hardware implementation circuit of BVP model.
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