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A study on Controlling chaos for Bonhoeffer-van der Pol oscillation model by small
parameter perturbation

Youngchul Bae

Devision of Electronic Communication and Electrical Engineering Chonnam National University
Yeosu 550-250, Korea

ABSTRACT

Applied by periodic Stimulating Currents in Bonhoeffer -Van der Pol(BVP) model, chaotic and periodic phenomena occured at
specific conditions. The conditions of the chaotic motion in BVP comprised 0.7182< A; <0.792 and 1.09< A; <1.302 proved by the
analysis of phase plane, bifurcation diagram, and lyapunov exponent.

To control the chaotic motion, two methods were suggested by the first used the amplitude parameter Al, Al = e(( x—x ) -
(y—y ) and the second used the temperature parameter ¢ , ¢ =c(1+ncos®Qf) which the values of n,& varied respectlvly,
and x, y, are the periodic signal. As a result of simulating these methods, the chaotic phenomena was controlled with the
periodic motion of periodisity. The feasibilities of the chaotic and the periodic phenomena were analysed by phase plane Poincare
map and lyapunov exponent.
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Table 1. The result of control by variation 2 and n.

Q n Z 1}
0.054 749
0.059 749
0.069 =37
0104 477
1.0 0.324 277
0.399 157
0.054 749
0.059 =57
0.069 =37
0.104 4527]
15 0.324 1571
0.399 137
0.054 749~
0.059 7}
0.069 749
0.104 749
20 0.324 7492
0.399 =37
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