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Abstract-In this paper we study the incorporation of wavelet-transforms into the source-
model technique (SMT) for efficient analysis of electromagnetic scattering problems. The
idea is to divide the discrete sources into groups of arrays with wavelet amplitude distribu-
tions. We refer to these array sources as fictitious wavelet a7Tay sources. They can be readily
formed by applying appropriate wavelet transformations to the original matrix equation
obtained based on a conventional SMT solution. The transformed impedance-matrix ob-
tained in this manner is then compressed and thus a substantially smaller matrix equation
has to be solved. The conventional as well as the windowed Fourier transform variant of
the wavelet transform are considered. The ease with which one can adjust the expansion
for resolution of small features and for handling small perturbations in the scatterer ge-
ometry is demonstrated. A comparison with a conventional method of moments solution
is presented to show the advantages and disadvantages of the new approach.

I. INTRODUCTION

A few works [1-5] have recently suggested that off-surface formulations can be
more effective when specially devised sources are used. In these works, the idea is
to arrive at a localized impedance matrix, which can in turn be rendered sparse
by a thresholding procedure. In [1], the matrix localization is effected by using
array of multipole sources arranged in such a manner as to produce a field focus
on the surface. In [2,3] and [4] it is achieved by dipoles and multipoles located
in complex space which generate beam-type fields. Finally, in [5], the localization
is attained by applying a discrete Fourier transformation so as to transform the
individual sources into directional arrays.

Along the line of [5] , we propose to divide the discrete set of fictitious elemen-
tary sources of the source-model technique (SMT) [6, 7] into groups of arrays with
wavelet amplitude distributions. Referred to as fictitious wavelet array sources,
these sources can be readily formed by applying appropriate wavelet transfor-
mations to the original matrix equation obtained based on a conventional SMT
solution. Wavelet expansions have already been used in solutions of frequency-
domain integral equations of electromagnetic scattering problems [8-11] .However ,
in these works the wavelet functions have been employed as the basis functions
for expanding an unknown surface quantity that is a function of a continuous
parameter ( e.g., the current induced on the conducting scatterer, which in two-
dimensional problems is a function of the continuous length-parameter along the
scatterer perimeter), whereas here the wavelets expansions are used in conjunction




