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Abstract

Decoupling is a well established approach to decentralized control of linear
time-invariant MIMO-systems having an equal number of control inputs and
control outputs. Among applications in the area of process control, distillation
columns have to be mentioned, see for example Luyben [1] and Waller [2]. In
later years, decoupling control has also been applied to other systems such as
thermodynamical pulping processes, see Berg [3]. However, with the exception
of various distillation applications, so far the recognition of decoupling control
seems rather limited in process engineering, see Waller et al. [4].

Among recent development, interesting methods are described by Nordfeldt
and Hägglund [5], and by Cai et al. [6]. However, the results presented by these
authors focus on the 2×2 case which is insufficient for some applications. Taken
together, there are indications that besides previous research achievements,
further work within the area of decoupling is needed.

In this paper, some notes on realizability and stability of filters providing so
called simplified decoupling are made. The 3 × 3 case is emphasized and in
addition, a few general conclusions are drawn. Note however that decoupling
control for, lets say, 10×10 systems is not really interesting from an engineering
point of view (mainly due to the curse of dimensionality).
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Sample data control of linear time-invariant MIMO-systems, are considered
here, implying that the models used are MIMO-transfer functions in the com-
plex z-domain. One advantage of this approach is that all elements of the
MIMO-transfer functions can be expressed as fractions between polynomials
Qij(z) and Pij(z). This strongly promotes a more systematic analysis, com-
pared to cases with continuous-time models, especially when the real MIMO-
system includes delays. In addition, to cope with problem related to model
uncertainties, an approach to robust control employing decoupling is briefly
outlined.
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