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Artificial intelligence (AI) has evolved from an esoteric academic subject to one that permeates daily human lives. Deep
neural networks exploit millions or more free parameters that are tuned to a requisite large and curated dataset. The black-
box nature of these models masks interpretability and the ability to diagnose failures. Although astonishing performance
gains are being achieved, these come at the expense of exponential rise in computation and memory utilization. Recent
innovations that blend physics and neural networks confront these emerging challenges. For example, Physical phenomena
such as diffusion and diffraction are being exploited to accelerate digital computing. Neural networks are being utilized for
the joint inverse design of optical systems and algorithms and to solve differential equations. This talk will review how the
emerging convergence of physics and neural networks as well as new imaging modalities will confront these challenges and
extend the rise of artificial intelligence.
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