Université catholique de Louvain - Stochastic Optimal Control and Reinforcement Learning - en-cours-2026-linma2222

linma2222 Stochastic Optimal Control and
2026 Reinforcement Learning

B UCLouvain

| s00credits | 300h+225n | QL |
Teacher(s) Jungers Raphaél ;
Language : English
Place of the course Louvain-la-Neuve
Prerequisites This course assumes familiarity with notions on dynamical systems (level of LEPL1106: Signals and Systems, and

LINMA1510: Linear Control) and calculus and linear algebra (level of LEPL1101: Algebra, and LEPL1102: Calculus
1). LINMA2470: Stochastic Modelling is highly recommended.

Main themes * Foundations of probabilities, optimal control

* Finite-state systems and MDPs

« State-space models: LTI, hybrid, and nonlinear
» Optimal control in the face of model uncertainty
* Reinforcement learning

Learning outcomes At the end of this learning unit, the student is able to :
Contribution of the course to the program objectives:

*AAl.1, AA1.2, AAL.3, AA2.2
*AA5.5
* AAG.3

At completion of this course, the student will be able to:

» understand the concept of optimizing a stochastic process or system;

« reformulate practical problems as mathematical decision/design problems for stochastic systems;

« utilize the foundational tools from stochastic optimal control and reinforcement learning to solve decision/design
problems for stochastic systems;

« apply algorithmic tools for the exact or approximate solving of stochastic optimal control problems, as well as
understand their strengths and limitations and scope of applicability;

« apply the concept of exploitation vs exploration and regret minimization;

* provide an exact or approximate solution to stochastic optimal control problems, with applications in diverse
fields, such as financial mathematics, robotics, ...

Transversal learning outcomes :

* Handling unforeseen technical issues that appear when optimizing a real-world system.
» Making reasonable hypothesis for a given problem, and evaluating them a posteriori.
* Taking part to a technical class in English.

Evaluation methods * If exam successfully passed: Exam (60% of the final mark. Project during the semester (40% of the final mark)
« If the exam is not successfully passed (less than 10/20), only the exam grade will count as the final mark.

* In september, only the 2nd session exam counts for the final mark.

« Other activities, such as quizzes and homework exercises, can be taken into account in the course grade

« Oral examinations may replace in part or entirely other parts of the evaluation.

The use of Al, and the exchange or diffusion of (parts of) solutions with other individuals are of course forbidden
for any graded activity.

Teaching methods Learning will be based on face-to-face courses, interlaced with practical exercise session and supervised
homeworks. In addition, the course may include a project or a presentation to be realized in groups.

Content Part 1: Foundations of probabilities, system, and optimal control
Part 2: Exact algorithms for optimal decision-making and control
Part 3: Approximate algorithms

Part 4: Data-driven optimal decision-making and control, and
applications

Inline resources https://moodle.uclouvain.be/enrol/index.php?id=9769
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Programmes containing this learning unit (UE)

Program title Acronym Credits Prerequisite Learning outcomes
Master [120] in Chemical and
] S KIMA2M 5
Materials Engineering
Master [120] in Civil Engineering GCE2M 5
Master [120] in Biomedical
) ) GBIO2M 5
Engineering
Master [120] in Mechanical
T MECA2M 5
Engineering
Master [120] in Actuarial
. ACTU2M 5
Science
Master [120] in Electrical
T ELEC2M 5
Engineering
Master [120] in Statistics:
STAT2M 5
General
Master [120] in Physical
o FYAP2M 5
Engineering
Master [120] in Electro-
, - ELME2M 5
mechanical Engineering
Master [120] in Mathematical
S MAP2M 5
Engineering
Master [120] in Energy
. i NRGY2M 5
Engineering

UCLouvain - en-cours-2026-linma2222 - page 3/3



https://uclouvain.be/en-prog-2026-kima2m.html
https://uclouvain.be/en-prog-2026-kima2m-cours_acquis_apprentissages.html
https://uclouvain.be/en-prog-2026-gce2m.html
https://uclouvain.be/en-prog-2026-gce2m-cours_acquis_apprentissages.html
https://uclouvain.be/en-prog-2026-gbio2m.html
https://uclouvain.be/en-prog-2026-gbio2m-cours_acquis_apprentissages.html
https://uclouvain.be/en-prog-2026-meca2m.html
https://uclouvain.be/en-prog-2026-meca2m-cours_acquis_apprentissages.html
https://uclouvain.be/en-prog-2026-actu2m.html
https://uclouvain.be/en-prog-2026-actu2m-cours_acquis_apprentissages.html
https://uclouvain.be/en-prog-2026-elec2m.html
https://uclouvain.be/en-prog-2026-elec2m-cours_acquis_apprentissages.html
https://uclouvain.be/en-prog-2026-stat2m.html
https://uclouvain.be/en-prog-2026-stat2m-cours_acquis_apprentissages.html
https://uclouvain.be/en-prog-2026-fyap2m.html
https://uclouvain.be/en-prog-2026-fyap2m-cours_acquis_apprentissages.html
https://uclouvain.be/en-prog-2026-elme2m.html
https://uclouvain.be/en-prog-2026-elme2m-cours_acquis_apprentissages.html
https://uclouvain.be/en-prog-2026-map2m.html
https://uclouvain.be/en-prog-2026-map2m-cours_acquis_apprentissages.html
https://uclouvain.be/en-prog-2026-nrgy2m.html
https://uclouvain.be/en-prog-2026-nrgy2m-cours_acquis_apprentissages.html

