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Development of photonic neuro-inspired computing
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Recent advancements in artificial intelligence (Al) technology are progressing rapidly, profoundly

impacting society. The neural network, a model inspired by the brain's neural circuits, lies at the heart of Al,

facilitating inference through information propagation. This process, however, demands extensive computation and

power. With the apparent limits of recent semiconductor fabrication technologies, the exploration of new computing

technologies to usher in the post-Moore era has become crucial. Computing technologies utilizing light as the

information carrier are emerging as promising solutions for accelerating AI computations and reducing power

consumption, despite the presence of significant challenges. This research, in collaboration with Dr. Daniel Brunner,

aims to advance a scalable optical neural network computing technology for high-speed and energy-efficient

information processing. We have developed an innovative optical neural network system that supports nonlinear

information processing in a spatiotemporal domain. As a proof-of-concept, it has successfully demonstrated high-

speed image recognition and reconstruction at a nanosecond timescale.
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Fig.1 (a) Optical neural network. (b) The proposed optical neural network system. (Nonlinear
spatiotemporal neural network based on large area VCSEL.
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