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Présentation

Description

The first part of this course offers a modern and practical introduction to adaptive control, a powerful set of techniques that
automatically adjust controller parameters in real time to maintain high performance even when system dynamics are
uncertain or time-varying. Building on decades of theoretical advances and fueled by today’s digital computing capabilities,
adaptive control enables engineers to extract meaningful information from live data and continuously refine plant models
or controller settings. Through a unified and coherent presentation, the course guides students from fundamental problem
formulation to analytical methods and real-world applications, emphasizing both the mathematical foundations and the practical
insight needed to deploy adaptive algorithms effectively. By the end, students will be equipped with the tools and understanding
required to design, analyze, and implement adaptive controllers for complex, evolving systems across a wide range of engineering
domains.

This course also offers a comprehensive and hands-on exploration of modern robust control, with a particular emphasis on
H# methods and their application to both SISO and MIMO systems. Students learn how to analyze and design controllers that
guarantee performance and stability even in the presence of disturbances, noise, and model uncertainties—an essential skill
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for advanced engineering applications. Through a balanced mix of theory, practical methodology, and MATLAB-based examples,
the course covers sensitivity functions, robustness margins, uncertainty modeling, and state-of-the-art H# synthesis techniques
(Riccati and LMI approaches). By the end of the course, students will be equipped to formulate and solve real-world robust control
problems using the general control configuration framework, preparing them for research or industry roles in high-performance

and safety-critical systems.
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