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"Analysis, Control Synthesis, and Application examples for Nonlinear and Distributed
Parameter Systems by Flatness-based Methods™
Prof.Dr.-Ing. Oliver Sawodny
University of Stuttgart, Institute for System Dynamics

Abstract

In the talk at three examples, which has been treated at the institute during the last years, about
modelling and simulation of systems with dominant nonlinearities or distributed parameters were
presented. After a short introduction into flat systems as suitable control approaches flatness based
methods are discussed. As an example for systems with significant nonlinearities pneumatic actuators are
introduced. The dynamic modelling of the valve flow and the pressure in the chambers of the cylinder is
explained in detail. Secondly, a heating process in glass industry is introduced as an example for a
distributed parameter system. Viathe describing partial differential equations optimized control strategies
for the plant are derived in order to achieve minimized energy consumption and to shorten the set-up time
in case of production changes. Last example is the active oscillation damping control for a crane as alarge
scale robot system. New approaches for the trgjectory generation and control are presented.



