
Application of PML absorbing boundaries in the SPR method

Pedro Pinho

Instituto Superior de Engenharia de Lisboa, Portugal

E-mail: ppinho@deetc.isel.ipl.pt

Paulo J. S. G. Ferreira , José Rocha Pereira

Universidade de Aveiro, Portugal

E-mail: pjf@ieeta.pt, jrp@det.ua.pt

Sônia M. Gomes, Andrielber S. Oliveira, Anamaria Gomide

Universidade Estadual de Campinas, SP, Brazil

E-mail: soniag@ime.unicamp.br, andriel@ime.unicamp.br anamaria@ic.unicamp.br

Margarete O. Domingues

Instituto Nacional de Pesquisas Espaciais, São José dos Campos, SP, Brazil

E-mail: mo.domingues@lac.impe.br

ABSTRACT

The Finite-Di�erence Time-Domain (FDTD)
method has been widely employed for the anal-
ysis and modelling of several structures and in
the study of indoor and outdoor electromag-
netic wave propagation [1]. However, its main
advantages namely, simplicity and versatility,
are obtained at the expense of signi�cant com-
putational resources. In particular, the simula-
tion of realistic geometries may require a large
simulation time. Recently, several variants have
been proposed to improve the performance of
Yee's original FDTD method. In this direc-
tion, we consider the Sparse Point Represen-
tation (SPR) method for the discretization of
Maxwell's equations, which is a high order �nite
di�erence scheme combined with an interpolat-
ing wavelet adaptive strategy. The wavelet co-
e�cients, de�ned in terms of local interpolation
errors, can be regarded as indicators of the local
smoothness of the �elds. A thresholding proce-
dure leads to grids that are sparse and non-
uniformly spread: coarser in smooth regions
and �ner close to irregularities. This scheme
provides a dynamically adapted grid with im-
proved resolution in comparison to conventional
time-domain schemes [2].

In previous simulations, we have used the
SPR method to study the propagation of elec-

tromagnetic waves in homogeneous media. The
main purpose of the present paper is to describe
new developments concerning the inclusion of
absorbing boundary conditions of Berenger per-
fectly matched layer (PML) type [1]. Illustra-
tive numerical simulations of TE mode electro-
magnetic waves show that the solutions pro-
duced by the updated adaptive code and by the
�nite di�erence scheme in an uniform grid are
in good agreement. The adaptive grid in the
presence of the PML medium produces pertur-
bations that are proportional to the threshold
parameter.
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