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Abstract: The task of input-output decoupling by constant state-feedback is solved
for linear multi-input-multi-output systems. If the conditions for stability or
existence of the controller are injured, the presented approach allows a partial and
stable decoupling with generally only one output affected by several inputs.
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Remarks:
• This paper is a scan of an unpublished communication, written in 1991 at the

Institut für Regelungs- und Steuerungssysteme, Universität Karlsruhe. Sorry
for the spelling errors and the mediocre style of writing.

• A more complete representation of the results in the decoupling of linear
MIMO systems can be found in german language in
{1} Lohmann, B.: Vollständige und teilweise Führungsentkopplung im
Zustandsraum. VDI-Fortschrittberichte, Reihe 8, Nr. 244, VDI-Verlag
Düsseldorf 1991, ISBN 3-18-14-4408-1.
{2} Lohmann, B.: Vollständige und teilweise Führungsentkopplung
dynamischer Systeme durch konstante Zustandsrückführung.
Automatisierungstechnik 39 (1991) Teil 1: S. 329-334, Teil 2: S. 376-378.
{3} Lohmann, B.: Vollständige Entkopplung durch dynamische
Zustandsrückführung. Automatisierungstechnik 39 (1991) S. 459-464.
These contributions include partial decoupling by constant state-feedback as
well as full decoupling by dynamic state feedback, both, for non-minimum
phase systems and for systems having less than δ−n  finite zeros. The
appropriate choice of the coupling parameters ika  is extensively discussed in
{1}.

• Today, the term of difference order iδ of an output iy  is more often referred
to as relative degree of the output iy . Correspondingly, the total difference
order mδδδ ++= ...1  is called relative degree δ of the system.
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Fig. 1 Input-output behavior from 1w  to 1y  and from 2w  to 2y , simulated with
unit step functions )()( ttwi σ=

Fig. 2 Structure of a closed-loop system with model-based feedforward controller


