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Detecting Chaotic Motions of a Piecewise-Linear System
in the Noisy Fields by Mean Poincare Maps
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Abstract

The method to distinguish chaotic attractors in the perturbed response behaviors of a piecewise-lin-
ear system under combined regular and external randomness is provided and examined. In the noisy
fields such as the ocean environment, excitation forces induced by wind, waves and currents contain
a finite degree of randomness. Under external random perturbations, the system responses are distu-
rbed, and consequently chaotic signatures in the response attractors are not distinguishable, but rath-
er look just random-like. Mean Poincare map can be utilized to identify such chaotic responses veiled
due to the random noise by averaging the noise effect out of the perturbed responses.

In this study, the procedure to create mean Poincare map combined with the direct numerical simu-
lations is provided and examined. It is found that mean Poincare maps can successfully distinguish
chaotic attractors under stochastic excitations, and also can give the information of limit value of
noise intensity with which the chaos signature in system responses vanishes.

Keywords : attractor, chaos, mean Poincare map, noise, plecewise-linear system, random
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Fig. 7 Comparison between regular Poincare maps and mean Poincare maps with various noise inte-
nsities (£=0.03, @=10, f=1, Fo=45) : (a, b, c, g, h, i) =regular Poincare maps; (d, e, f, j, k,
l) =mean Poincare maps: (a, d) x=1%: (b, €) x=5%: (c, f) x=7%: (g, ) «=8%, (h, k) «=
10%; (i, 1) k=20%.
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