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            Abstract
Artificial intelligence tasks across numerous applications require accelerators for fast and low-power execution. Optical computing systems may be able to meet these domain-specific needs but, despite half a century of research, general-purpose optical computing systems have yet to mature into a practical technology. Artificial intelligence inference, however, especially for visual computing applications, may offer opportunities for inference based on optical and photonic systems. In this Perspective, we review recent work on optical computing for artificial intelligence applications and discuss its promise and challenges.
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                    Fig. 1: Timeline of artificial intelligence and related optical and photonic implementations.[image: ]


Fig. 2: Overview of optical wave propagation.[image: ]


Fig. 3: Illustration of an optical encoder–electronic decoder system.[image: ]


Fig. 4: Overview of deep optics and photonics applications I.[image: ]


Fig. 5: Overview of deep optics and photonics applications II.[image: ]
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