
Institute of Thermomechanics Seminar
https://www.it.cas.cz/en/it-seminar-programme 

Lecture 
No. 141

 

 Institute of Thermomechanics, Czech Academy of Sciences

invites you to a lecture  within the lecture series Institute of Thermomechanics Seminar 

Reinforcement Twinning and the Reciprocal Learning 
of Models and Control Policies

prof. Miguel Alfonso Mendez

 Environmental and Applied Fluid Dynamics Department,
von Karman Institute for Fluid Dynamics, Belgium

Optimal control  and reinforcement learning are often viewed as competing paradigms for 
sequential  decision-making.  While  model-based  control  relies  on  adjoint  sensitivities, 
reinforcement learning derives policies through value-function approximation. However, the 
Hamiltonian in optimal control and the state–action value function in reinforcement learning 
plays analogous roles in guiding policy improvement.

This work leverages these structural correspondences to develop mechanisms of reciprocal 
reinforcement between modelling and control within the Reinforcement Twinning framework. 
In this cyber–physical architecture, a digital twin and a learning agent evolve within a shared 
feedback loop: the twin provides the predictive structure and sensitivity information necessary 
to  accelerate  policy  optimization,  while  the  agent  generates  informative  trajectories  that 
improve the model.

Illustrative test cases on nonlinear thermo-fluid systems demonstrate how policies optimized 
on imperfect twins can extract robust operational knowledge under stochastic disturbances. 
By explicitly exploiting and refining model uncertainty rather than assuming absolute fidelity, 
this framework demonstrates that the synergy between predictive modelling and autonomous 
learning outperforms their independent implementation, providing a more resilient path for 
the control of complex, nonlinear systems.

The lecture will be held on Tuesday, September 22th, 2026 at 10:00 a.m.
in the building of the Institute of Thermomechanics (Lecture Hall),

Dolejškova 5, 182 00 Prague 8

Contact persons: Hanuš Seiner, Martin Isoz


