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The objective of this research project was to propose and verify a
computational hypothesis that gap junctions in the granular cell layer of the cerebellum induce
spatiotemporal chaos, which enables appropriate information representation. Through mathematical
model analysis, it was demonstrated that the introduction of gap junctions enhances the complexity
of representations. Furthermore, the conditions for achieving the ability to produce the same output

for the same input consistently while maintaining the complexity of output patterns were also
understood. On the other hand, under strong chaos, the complexity of the output patterns increases,
but the system"s dependence on initial conditions also becomes stronger, revealing a trade-off with
generalization ability. To address this issue, we conceived the idea of stabilizing the system by
introducing temporal periodicity in the amplitude of external inputs.
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