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Title: Physical Neural Networks

Abstract:

Physical neural networks may be defined as networks of physical components (e.g.
mechanical, optical, electrical, quantum) that exhibit non-trivial nonlinear dynamics that bear
some resemblance to neuronal dynamics. In this talk, | will discuss how physical neural
networks operate in a fundamentally different way from artificial neural networks, which are
constructed from abstract mathematical relations. In particular, conservation laws and
equations of state that define physical systems place constraints on possible state spaces of
physical neural networks. These constraints inevitably result in coupled node-edge dynamics,
which is neglected in artificial neural network models and which implies physical neural
networks require different learning schemes. | will provide an example of this using nano-
electronic memristive networks, although the principle holds for other physical neural
networks.
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