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Study on a dynamic information coding using chaotic synchronization in the spike
coupled neural network
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A synchronized response of two-dimensional coupled system of chaotic spike
response neurons (CSRNs) is investigated in the view point of the neural coding. The spike response model
is employed as a neuron model and extended to exhibit chaotic spike responses by adding a background
sinusoidal oscillation. For the coupled system of two CSRNs, the parameter region where chaotic
synchronization occurs, is obtained by the numerical analysis of synchronization ratio, auto-correlation
and cross-correlation. For the two dimensional coupled system of CSRNs, synchronized responses to visual
stimuli are analyzed as an index of segmentation and feature linking. Consequently, resulting chaotic
neural assemblies have high correlation among neurons with similar input. These results indicate the
possibility of feature linking using the chaotic synchronization of spike responses.
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