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Construction of a new mechanism of auditory information processing using
high-dimensional nonlinear dynamics
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We conducted on establishing a modeling principle applicable to
multidimensional time-series data assuming auditory data based on the framework of reservoir
computing that performs various information processing using complex motion that occurs in a coupled

system of many nonlinear elements. The network model based on reservoir computing and predictive
coding is extended to a hierarchical network. We evaluated the performance of the proposed model
using acoustic data and succeeded in extracting the hierarchical structure of acoustic time series
data. In the process of research, we found that it could be applied not only to speech and sound but
also to various objects and developed research in multiple ways. It could be developed into various

applied research such as a model of the visual system, analysis of multivariate time series data,
and robot control.
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