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Controller Design for Lipschitz Nonlinear System

Jin-Shik Kang*

ABSTRACT

In this paper. the Lipschitz nonlinear system, obtained by simple coordinate transform and linearization of the
nonlinear system at the equilibrium or trajectory. is considered. For these systems, the quadratic stability is
defined and is reformulated in the well known linear matrix inequality (LMI) which can be easily treated. Also.
the stabilizability and detectability is characterized, and the state feedback and observer design problem is
formulated, and transformed into affine convex optimization problem.

The controller structure considered in this paper is observer based state feedback control. Some new conditions
are derived for the separation principle which have known not to applicable to nonlinear system. By using this
property, the controller could be designed by saparate design of state feedback controller and observer. But. this
design may have poor property of enduring the model uncertainty. To overcome this poorness of robustness. the
new controller parameterization is suggested and characterized by three combined LMTI's.

Key words : Lipschitz nonlinear system, Quadratic stability, Linear matrix inequality,
Affine convex optimization
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