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Adaptive multi-point methods of model-order reduction (MOR) provide a highly efficient way of
computing the broadband frequency response of electromagnetic structures by the finite-element (FE)
method. When the considered model is many wavelengths in size, however, the dimension of the
FE system is typically so large that it must be solved by iterative methods. Since the number of
expansion points for the reduced order model (ROM) tends to grow as well, generating the ROM
becomes computationally expensive.
To alleviate this problem, the present paper proposes to employ the ROM already available at a given
adaptive step for constructing an efficient two-level preconditioner [1]. As the preconditioner is built in
an adaptive manner, we use a domain-decomposition (DD) method [2] as a one-level preconditioner. To
demonstrate the benefits of the suggested approach, we consider a linear array of 50 Vivaldi antennas
in the frequency band f ∈ [1, 4] GHz. The geometry of a single radiator is shown in Figure 1. FE
discretization results in a linear system of dimension 8 · 106. It is solved by the restarted GMRES(30)
iterative method [3], with stopping criterion δ = 10−6. As shown in Figure 2, the ROM-based two-level
approach proposed in this paper reduces iteration count up to a factor of 20, compared to a standard
DD preconditioner.
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Figure 1: Antenna geometry of a single radia-
tor. All dimensions are in mm.
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Figure 2: Iteration count versus ROM dimen-
sion for the standard one-level and the pro-
posed two-level preconditioners.
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