DISTURBANCE DECOUPLING FOR DESCRIPTOR SYSTEMS BY MEASUREMENT FEEDBACK^∗

DELIN CHU^† AND VOLKER MEHRMANN^‡

Abstract. In this paper, the disturbance decoupling problem for descriptor systems via feedbacks that are based on measurements is discussed. Necessary and sufficient conditions are derived for the existence of feedbacks so that the disturbances do not influence the input/output behavior. At the same time, the closed-loop system becomes regular, of index at most one, and possibly also stable. The construction is based on a transformation to condensed form under orthogonal equivalence transformations that can be directly implemented as a numerically stable method.

Key words. Disturbance decoupling, Descriptor systems, Orthogonal transformation, Condensed form

AMS subject classifications. 93B05, 93B40, 93B52, 65F35

∗Received by the editors on 25 November 1999. Accepted for publication on 27 August 2000. Handling Editor: Daniel Hershkowitz

†Department of Mathematics, National University of Singapore, 2 Science Drive 2, Singapore 117543 (matchudl@math.nus.edu.sg).

‡Fakultät für Mathematik, Technische Universität Chemnitz, D-09107 Chemnitz, Germany (mehrmann@mathematik.tu-chemnitz.de)