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Abstract:

In  2017,  Scellier  and  Bengio  introduced  the  machine  learning  algorithm  known  as  Equilibrium  Propagation,  in  which  the
stationary  state  of  a  dynamical  system  is  exploited  for  computation.  A  canonical  example  involves  a  network  of  nonlinear
coupled elements -such as springs- described by a Hamiltonian H, where learning is carried out by tuning the parameters of H
(for instance, the spring constants) so that its ground state implements the desired computation.
 
In this seminar, I will present the basic principles of the Equilibrium Propagation algorithm and discuss several recent extensions.
These  include  the  case  of  systems  at  finite  temperature  and  of  quantum systems,  the  extension  to  time-dependent  systems
governed  by  Lagrangian  dynamics,  and  the  case  of  nonreciprocal  dynamical  systems.  These  developments  broaden  the
applicability  of  Equilibrium  Propagation,  making  some  new  connections  between  machine  learning,  quantum  mechanics,
statistical physics, and dynamical systems theory.
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