ICRAMCS 2026

THE EIGHTH EDITION OF THE INTERNATIONAL CONFERENCE ON
RESEARCH IN APPLIED MATHEMATICS AND COMPUTER SCIENCE
April 23-24-25, 2026 | Marrakech, Morocco

Neural Network-Based Koopman Operator: Learning Linear
Representations for Optimal Control of Nonlinear Systems

Communication Info

Authors:

Amine EL AASKRI 1
Imane EL BERRAI 1
Khalid ADNAOUI !

1 LAMS, Hassan II University of
Casablanca, Casablanca,
Morocco

Keywords:

(1) Dynamical systems
(2) Control theory

(3) Deep Learning

Abstract

Data-driven transformations using Koopman operator
theory offer a principled way to reformulate strongly
nonlinear dynamics into a linear framework. However,
identifying optimal observable functions for complex
systems remains an analytical challenge. We propose
leveraging deep neural networks and autoencoder-style
architectures to learn these transformations directly
from system trajectory data. By mapping nonlinear
states into a high-dimensional latent space governed by
a linear transition matrix, our method enables the
seamless application of linear optimal control
techniques to intrinsically nonlinear systems. This
approach preserves the mathematical rigor of linear
systems theory while offering a scalable and
computationally effective way to steer complex
dynamical systems toward desired objectives.
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