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ABSTRACT 

Model order reduction is a flourishing field of research, as exemplified by the large community of 

over 300 researchers that participated in the COST Action EU-MORNET [1]. Many workshops, 

conferences and mini-symposia were organised. One of the highlights was the LMS-EPSRC Durham 

Symposium in August 2017 [2], where many experts came together for a period of 10 days. 

We witnessed many developments in the course of the COST Action, and lots of different angles on 

research: advanced topics within linear model order reduction, such as index aware model order 

reduction for DAE systems; methods for nonlinear model reduction, either based on EIM, DEIM or 

DMD; MOR methods for port-Hamiltonian systems; and many more.  

Coupled problems have also received quite a bit of attention, many of such methods being discussed 

in a survey paper [3]. In the current presentation, we will present a method not discussed in this 

survey, and based upon previous work in a thesis of Lutowska [4], and subsequently presented at the 

CECAM conference in Lausanne, 2012 [5]. 

The method consists of two separate stages. In the first stage, the Separate Basis Reduction method 

(SBR) is used to reduce a coupled system into several subsystems by using a special decomposition 

method for the off-diagonal blocks describing the coupling terms. In the second stage, the resulting 

subsystems are reduced using conventional MOR techniques, whereas the off-diagonal blocks are 

further reduced to a low rank approximation by using a sophisticated GSVD decomposition. The 

latter is a rather subtle step, where diagonal blocks are taken into account. Furthermore, the method 

has been designed in such a way that it is relatively simple to adapt existing software so as to be able 

to use the suggested method.  

In the presentation, the method will be discussed in detail, as will be the subtleties. It will be shown 

that the method is very adequate for use with existing software modules, to be coupled to achieve 

better accuracy for multiphysics simulations. Examples will be given of the application of the method 

to mechanical structures.  
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