
The 8th European Congress on Computational Methods in Applied Sciences and Engineering
ECCOMAS Congress 2022

5-9 June 2022, Oslo, Norway

Learning an optimal feedback operator semiglobally
stabilizing semilinear parabolic equations

Karl Kunisch1, Sérgio S. Rodrigues2,∗ and Daniel Walter3

1 Institute for Mathematics and Scientic Computing, Karl-Franzens-Universität,
Heinrichstr. 36, 8010 Graz, Austria; karl.kunisch@uni-graz.at;

https://homepage.uni-graz.at/de/karl.kunisch/
2 Johann Radon Institute for Computational and Applied Mathematics,

Altenbergerstr. 69, 4040 Linz, Austria; sergio.rodrigues@ricam.oeaw.ac.at;
https://people.ricam.oeaw.ac.at/s.rodrigues/

3 Johann Radon Institute for Computational and Applied Mathematics,
Altenbergerstr. 69, 4040 Linz, Austria; daniel.walter@ricam.oeaw.ac.at;

https://www.oeaw.ac.at/ricam/staff/daniel-walter

Keywords: Exponential Stabilization, Learning Nonlinear Optimal Control, Deep Neural
Networks, Projection Feedback, Semilinear Parabolic Equations

Stabilizing feedback operators are presented which depend only on the orthogonal projec-
tion of the state onto the finite-dimensional control space. A class of monotone feedback
operators mapping the finite-dimensional control space into itself is considered. The spe-
cial case of the scaled identity operator is included.

Conditions are given on the set of actuators and on the magnitude of the monotonicity,
which guarantee the semiglobal stabilizing property of the feedback for a class semilinear
parabolic-like equations.

Subsequently an optimal feedback control minimizing the quadratic energy cost is com-
puted by a deep neural network, exploiting the fact that the feedback depends only on a
finite dimensional component of the state. Numerical simulations demonstrate the stabi-
lizing performance of explicitly scaled orthogonal projection feedbacks, and of deep neural
network feedbacks.
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