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Poles/residues optimization for frequency-limited H2
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Approximation of medium-scale linear dynamical systems over a bounded frequency
range is considered as an optimization problem in terms of the frequency-limited H2-
norm, denoted H2w-norm. This formulation enables to address the frequency-limited
approximation problem without involving any filter, which alleviates this tedious choice
and is appealing from an engineer point of view.

The H2w-norm can be expressed with the poles and associated residues of the system
in a very similar way to the H2 norm, thus representing a natural generalization. As
grounded on this norm’s formulation, the frequency-limited approximation problem then
consists in finding the reduced poles and residues that minimizes the H2w norm of the
error. To this aim, the H2w-norm of the approximation error is expressed and the first-
order optimality conditions, derived. These optimality conditions are then exploited in a
complex-domain descent algorithm.

The proposed approach requires to solve one single large-scale eigenvalue problem and
is thus dedicated to medium-scale models but if offers some interesting properties. Indeed,
(i) the error is guaranteed to decrease, (ii) by increasing the order of the reduced-order
model until the error falls under a specified value, the algorithm enables to work with
a fixed H2w error instead of a fixed order and (iii) with only few additional costs, an a
posteriori bound on the Hinf-norm of the error can be computed as well.

The proposed approach is illustrated through several standard numerical examples
and is used in the industrial aerodynamical domain.
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