
NUMDIFF-14, 7–11 Sep. 2015, Martin Luther University Halle–Wittenberg

Model Reduction of Quadratic Bilinear Descriptor Systems using Para-
metric Reduction Techniques with Error Estimation
Lihong Feng (Max Planck Institute for Dynamics of Complex Technical
Systems), Mian Ilyas Ahmad, Peter Benner

We propose an interpolation based projection framework for model re-
duction of quadratic bilinear descriptor systems. The approach represents
the bilinear part of the original quadratic bilinear descriptor system into a
linear system with affine parameter dependance and identifies projection
matrices from the linear parametric system. Two different approaches are
used to map the bilinear system into a linear parametric system. One is
based on simply treating the input as a parameter and the other is linked
to the selection of weights in the Volterra series interpolation [1]. The main
purpose of mapping a bilinear system as a linear parametric system is to
utilize the error estimation techniques derived recently in [2]. This allows
us to select a good choice of interpolation points and parameter samples
for the construction of the projection matrices by employing the error es-
timator in a greedy type framework. The results are compared with the
standard quadratic bilinear projection methods [3, 4] and it is observed
that the approximations through the proposed methods are comparable
to the standard method. An advantage of the proposed method is that the
computations associated with the quadratic term in the construction of the
projection matrices can be saved.
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