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Abstract

Coupled systems occur in many engineering applications, in particular in multi-physics problems.
The coupling consists of the interaction, weak or strong, between different subsystems, described by
different physical quantities such as temperature, structural mechanical displacements and electro-
magnetic fields. After numerical discretization of the mathematical models of the coupled systems,
the discretized systems are usually complex and of very large scale. This motivates the application
of model order reduction techniques, intending to reduce the number of degrees of freedom, enable
practical computation, and furthermore, significantly reduce the computational time.

Model order reduction for coupled systems has been studied in structural dynamics since the 1960s,
where a component mode synthesis (CMS) method was proposed [1]. An overview of CMS
methods can be found in [2]. In [3], the problem how to choose the important modes of the
subsystems within CMS methods is addressed, and a moment-matching approach for choosing
important modes is proposed. The CMS method builds upon the modal truncation method known in
control and mechanical engineering, and in this sense, CMS belongs to modal truncation methods.

Besides the CMS method widely used in structural dynamics, MOR methods based on systems and
control theory like balanced truncation, and MOR methods based on approximation theory like
moment-matching, as well as the MOR methods popular in mechanical engineering and fluid
dynamics like the reduced basis method, proper orthogonal decomposition (POD), have been
subsequently applied to coupled systems, and have achieved significant efficiency for various multi-
physics problems. In this presentation, we discuss a new approach to the solution of coupled
problems, based upon low rank approximations of the coupling blocks. The work is described in
[4,5]. A recent overview of MOR methods for coupled systems is given in [6]..
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