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Photonic information processing based on wave chaos and dynamical deep learning
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The purpose of this study is to realize an information processing system
based on high-dimensional dynamical systems involving wave chaos. The two main results are as
follows: (i) We developed a large-capacity photonic reservoir chip based on a wave chaotic
microcavity and demonstrated high-speed processing at a rate of 12.5 GS/s. (ii) We also developed a
theoretical framework that enables dynamical systems to perform deep learning-like information
processing based on its optimal control. We applied this theory to optoelectronic systems with time
delays and showed that pattern recognition is possible with a few control signals.
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