SEMPARIS – Séminaires en région parisienne

http ://string.lpthe.jussieu.fr/semparis/

Colloquium of the Physics Department of ENS

Mardi 5 Octobre 2021, 17 :15 DPT-PHYS-ENS, Amphi Jaurès - Ecole normale supérieure 29 rue d’Ulm 75005 PARIS Domaines : physics

Titre : How a physical system can be turned into a self-learning machine

Orateur : Florian Marquardt ( Max Planck Institute, Erlangen )

Résumé : Machine learning using artifical neural networks is revolutionizing many areas of science and technology. This increases the urgency for exploring alternatives to artificial neural networks running on digital hardware. These alternatives might eventually be faster and/or more power-efficient. With this in mind, we ask the question whether one can identify a general principle that would enable a nonlinear physical system to become a selflearning machine - i.e. a physical information-processing device where internal degrees of freedom self-adjust by physical interactions to learn a desired input-output relation. In this talk, I will present our recent idea on how this might be achieved for arbitrary time-reversal-invariant Hamiltonian systems. I will introduce the principle of ’Hamiltonian Echo Backpropagation’, and demonstrate how efficient learning could be possible in a wide class of physical systems.

See : Self-learning Machines based on Hamiltonian Echo Backpropagation, Victor Lopez-Pastor, Florian Marquardt, arXiv 2103.04992 (2021)