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In this presentation reduction techniques and a-posteriori error estimators for dynamical systems
of the form

x′(t) = f(x) + Bu(t)
x(0) = x0

y(t) = Cx(t)

are discussed. The system reduction makes use of subspace projection methods and kernel
expansions of the form

f(x) =
N∑

i=1

αiΦ(x, xi)

for a given scalar state variable kernel Φ(·, ·) and vectorial αi as introduced in [2]. Established
kernel approximation techniques like [4] allow to obtain such representations for a wider class of
dynamical systems.

The focus of the current study is the development of efficient and rigorous a-posteriori error es-
timators for the state and output error. The practical gain of such error estimators is an online
quantification of the reduced simulation errors and an enhancement of the offline reduced model
generation process. As we are interested in finite time intervals t ∈ [0, T ] we aim at error state-
ments in the time domain rather than in the frequency domain. We adhere to some principles of
a-posteriori error estimators for linear systems in [1], like offline/online decomposition of the prob-
lem at hand to enable efficient evaluation of the error estimators during the reduced simulation.
Additionally, in our nonlinear context, local Lipschitz constant estimations are a main ingredient to
the precision of our estimators.

Numerical investigation of the error estimation procedure has been performed and some results
will be presented. Our experiments demonstrate the rigour of the error estimators and applicabil-
ity on finite time intervals. All numerical simulations have been realized in our software framework
KerMor [3].
Future work will be the extension to parameterized systems and integration of kernel approxima-
tion error estimators.
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