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Presentation

Objectives

This course aims to bridge the gap between computer science and system engineering by providing students with a
comprehensive understanding of controlled physical systems and their computational processing. Recognizing the often
challenging communication between software engineers and domain-specific engineering specialists, the course offers a unified
framework for modeling, analyzing, and controlling complex systems. By the end of the course, students will acquire essential skills
across the entire processing chain, modeling, design, simulation, and deployment, grounded in a solid mathematical foundation
rooted in control theory and ordinary differential equations. This includes developing system simulations, collecting and analyzing
sensing data, performing state estimation, designing and optimizing state feedback control strategies, and implementing these
solutions on realistic embedded hardware, i.e Robot Lego MindStorm. Through this integrated approach, students will develop both
practical skills and theoretical insights, equipping them for effective interdisciplinary collaboration and innovative system control.

Description

The course outline is as follows:
- Introduction, examples of controlled systems;
- Mathematical notation of a controlled system;
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- Stability of dynamic systems;

- State feedback control of systems;

- Introduction to block diagram modeling in MatLab Simulink;

- Implementation on a Lego Mindstorm robot representing a "SegWay" of a state feedback controller stabilizing the system.

Pre-requisites

Differential equations, imperative programming, C Language, fundamentals of architecture and operating systems.
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