Robust Control: A LMI Based Perspective (with Applications to Bioprocesses)

Wednesday 24 October and Friday 26 October, 2012
UMONS, Service d’Automatique, Boulevard Dolez 31, 7000 Mons

Enrollment in the course by email at vincent.moeyaert@umons.ac.be

The course aims at providing an introduction to the robust control paradigm for stability and
performance analysis, and control synthesis for dynamical systems based on the linear matrix inequality
(LMI) framework. To this end, the course is organized in four modules which can be separately attended
depending on background knowledge of the students on the theory of dynamical systems.

Wednesday 24 (9:30-12:30) Module 1: Basic Concepts (3 hours)

- Introduction to Robust Control

- Modeling uncertain systems and Examples

- Norm of systems

- The robust stability and stabilization problem

- The performance analysis and design problem

- The filtering and state estimation problem

- Lyapunov theory and quadratic stability

- Linear matrix inequality framework: problem statement and solutions for nominal systems

Wednesday 24 (14:00-17:00) Module 2: Linear Systems (3 hours)

- Introduction

- Robust Stability and Stabilization

- Output energy and guaranteed cost control (LQR)
- H-2 analysis and control synthesis

- H-infinity and control synthesis

- H-2 and H-infinity filtering

- H-2 and H-infinity state estimation

- Some simple examples

Friday 26 (9:30-12:30) Module 3: Nonlinear Systems (3 hours)

- Introduction

- Local stability and region of attraction

- Modeling nonlinearities as time-varying parameters: the quasi-LPV approach
- Alternative representations of nonlinear systems

- Stability analysis and control design



- Some simple examples
Friday 26 (14:00-17:00) Module 4: Applications to Bioprocess control (3 hours)

- Introduction
- Casestudy 1
- Case study 2
- Case study 3

The course slides, simulation files of the examples and LMI coding will be available (close to the course
starting) at the website:

www.das.ufsc.br/~coutinho/RobustControl.htm

For further information about the course, please contact directly the speaker at

coutinho@das.ufsc.br
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