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Investigation of optical reservoir computing using frequency domain optical
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In this research, we proposed and investigated the reservoir computing using
optical comb signal propagating in the semiconductor optical amplifier (SOA). The main achievements
of this project are as follows. 1. We proposed amplitude and phase measurement method for

broad-band optical comb signal using low bandwidth optical coherent receiver and demonstrated the
measurement of 150-GHz optical comb by using 20-GHz receiver. 2. We made numerical model of an SOA
to establish the platform of numerical simulation, which can simulate the pulse propagation. 3. By
using the numerical model, we demonstrate that slight differences in three similar optical short
pulse can be emphasized by propagating through the SOA, and it can be used for optical reservoir. 4.
Both in numerical simulations and experiments, we demonstrated the successful learning and
inference operation of SantaFe time series, although the accuracy is not so high.
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