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Neural computation principle based on "stable chaos™; Toward understanding the
dynamical aspects of visual attention

SUETANI, HIROMICHI
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We conducted a system of randomly coupled chaotic neuron maps using methods
based on nonlinear dynamics, such as finite-size Lyapunov exponents. Our findings reveal that the
system undergoes a series of transitions, starting from spatially frozen periodic attractors and
progressing to weak (super transient) chaos, stable chaos, and fully-developed (super transient)
chaos as we change parameters related to the steepness of the mapping and coupling coefficients.
Furthermore, we observed that in the presence of stable chaos, the system demonstrates improved
reproducibility to external inputs compared to the chaotic case. In addition, we investigated the
mechanism behind the onset of chaos in a random system consisting of simple tanh-type neurons. Our
res%!ts indicate that the system exhibits quasiperiodic root to chaos and follows clear statistical
scaling laws.
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x(t+ 1) = tanh(gW™x(t))
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® Fraction of realizations of Wrec and x(0) exhibiting chaos
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On the Nature of Turbulence
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Ruelle-Takens Scenario

-> genesis of chaos via torus breakdown

(no abrupt transition to chaos)
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Acquisition of number sense using neural networks that integrate synchronic information in cognitive experience
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