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ABSTRACT: The iterative impedance matrix compression (IMC)
method iteratively constructs and solves a reduced version of the method
of moments (MoM) impedance matrix based on analysis of the error in
fulﬁlling the original matrix equation. Hence, it is possible that some of
the selected basis functions, while dominant in the analyzed error, will
have very little weight in the solution itself. Here, we propose a backward elimination step, which is aimed at discarding these superﬂuous
basis functions. To demonstrate this idea, we use the scattering problem
of a TMz plane wave by a conducting cylinder of square cross-section.
The resultant compression ratio is in good agreement with the theoretical limit of the compression ratio obtained a posteriori, based on the
exact MoM solution. © 2004 Wiley Periodicals, Inc. Microwave Opt
Technol Lett 40: 275–280, 2004; Published online in Wiley InterScience
(www.interscience.wiley.com). DOI 10.1002/mop.11351
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Figure 1 Scattering of electromagnetic TMz plane wave by a conducting
cylinder of a square cross-section
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1. INTRODUCTION

The iterative impedance matrix compression (IMC) method for
solving time-harmonics method of moments (MoM) matrix equations was introduced in [1, 2], and was later applied to timedomain problems as well [3]. It was previously shown [4] that
when one expands the solution of such problems on a multiresolution (wavelet) basis, only a few functions are dominant. The aim
of the iterative IMC method is to extract these dominant functions,
and use them to construct an approximation of the solution. This is
done gradually; at each step of the iterative algorithm the error in
fulﬁlling the original equation is analyzed through a wavelet
ﬁlter-tree, and several additional basis functions are selected according to their weight in this analysis. However, due to the nature
of this selection criterion, it is possible that unnecessary basis
functions may be selected, especially at earlier iterations when the
exact form of the solution is as yet amorphous. Here, we introduce
a backward elimination step that removes these superﬂuous basis
functions by analyzing the resultant approximation at each iteration, and discarding the least-signiﬁcant functions. Consequently,
less basis functions are required to span an approximation of the
solution for a given error level, and the resultant compression ratio
is higher and closer to the theoretical limit of the compression ratio
obtained a posteriori, based on the exact MoM solution. To illustrate the idea, we solve the scalar problem of computing the
induced current on the perimeter of a perfectly conducting cylinder
of a square cross-section by using the E-ﬁeld integral equation
formulation.
This paper is organized as follows. The scattering problem is
speciﬁed and formulated in section 2, followed by the details of the
improved iterative IMC algorithm in section 3. Numerical results
and a comparison with the original method presented in [1] are
given in section 4. Finally, a summary and conclusion can be
found in section 5.
2. FORMULATION

To demonstrate the improved solution method, we ﬁrst formulate
the scattering problem of a TMz electromagnetic plane wave by a
perfectly conducting cylinder of a square cross-section, using the
E-ﬁeld integral equation
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where E zinc is the amplitude of the incident electrical ﬁeld, J z is the
as yet unknown induced current, H (2)
is the second-type 0-order
0
Hankel function, ᐉ is the perimeter of the square cross-section, 
is the angular frequency, and 0 is the permeability of free space.
The cylinder is parallel to the z-axis side, and the width of its side
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