Research Internship 2021 − 2022
Guaranteed learning-based control
of dynamical systems
Work place: Laboratoire des signaux et systemes, CentraleSupelec, Gif-sur-yvette, France
Application:
Master’s students with good academic results, a solid background in control theory, and excellent writing and communication in English. Furthermore, experience in machine-learning
techniques is preferable.
Keywords: Control theory, Learning-based control.
Context and objectives of the internship: In recent years, machine-learning approaches
have made a remarkable impact on the society as they have been successfully employed in
many areas including transportation [6], networking [12], healthcare [8], and education [7].
The obtained results have inspired the control community to use machine-learning techniques to design safety-critical Cyber-Physical Systems (CPS) such as surgical robots [4],
autonomous vehicles [10, 6, 3] and air traffic collision avoidance systems [9]. Classical approaches for demonstrating the safety of learning-based systems rely on the use of extensive
simulation testing, which are usually costly and incomplete. At the same time, recent rare
event failures such as the Tesla and Uber [1] autonomous driving crashes, have shown the
need for a better understanding of machine-learning algorithms to control complex CPS.
In this context, new approaches based on analytical proofs using control theory and algorithmic proofs based on tools from formal methods are urgently needed. In principle, these
new approaches will make it possible to explore all scenarios when verifying or falsifying the
safety of learning-based systems, when used for verification purposes. They will also makes
it possible to learn guaranteed control policies when used for control purposes.
Hence, the goal of this internship is develop tools for guaranteed learning-based control of
dynamical systems. The intern will mainly work on the analysis of control loops including
learning-based components, either at the level of the system [2, 5] or at the level of the
controller [11]. Stability and performance guarantees of the closed-loop system will be analysed
using different tools combining reachability analysis and lyapunov-based approaches.
Duration: 6 months
Supervisors: Adnane SAOUD, Antonio LORIA, Mohamed MAGHENEM.
Contact: The candidate must send to adnane.saoud@centralesupelec.fr the CV and marks
of all her/his MSc studies.
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