
Didier HenrionDidier Henrion

Convex Computation of the Region of Attraction of Polynomial
Control Systems

Prof. Didier Henrion
Laboratory for Analysis and Architecture of Systems
Methods and Algorythems in Control (MAC)
CNRS-French National Center for Scientific Research
France

Department of Automatic Control
Faculty of Electrical Engineering
Czech Technical University Prag
Czech Republic

Time & Place
The presentation will be given on November 28, 2013 at 3.30 p.m.
and takes place at the ›Max Planck Institute, V0.05/2-3

(http://www.mpi-magdeburg.mpg.de/institute/way.en.html)

Abstract
We address the problem of computing the region of attraction (ROA) of a target set (typically a
neighborhood of an equilibrium point) of a controlled nonlinear system with polynomial dynamics and
semialgebraic state and input constraints. We show that the ROA can be computed by solving a
convex linear programming (LP) problem over the cone of nonnegative measures. In turn, this
problem can be solved approximately via a converging hierarchy of convex finite-dimensional linear
matrix inequalities (LMIs). The dual LP on nonnegative continuous functions (approximated by
polynomial sum-of-squares) allows us to generate a hierarchy of guaranteed semialgebraic outer
approximations converging almost uniformly to the ROA. This is joint work with Milan Korda and Colin
N. Jones, Ecole Polytechnique Federale de Lausanne, Switzerland.
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