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A Study for Fast Method of Moments Using CG-FMM

Keisuke KONNOT, Qiang CHENT, and Kunio SAWAYAT

T Electrical and Communication Engineering, Graduate School of Engineering, Tohoku University
Aramaki Aza Aoba 6-6-05, Aoba-ku, Sendai, 980-8579, Japan
E-mail: {{konno, chenq, sawaya}@ecei.tohoku.ac.jp

Abstract Method of moments (MoM) is one of the powerful techniques for numerical analysis of antennas and
scatterers. However, CPU time and computer memory, which are proportional to O(N?) and O(N?), respectively,
increase rapidly when number of segments N increases. In this report, the conjugate gradient(CG) method and the
fast multipole method(FMM) are applied to MoM analysis of these large-scale antenna models, and the CPU time
and computer memory are investigated.
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Step CPU time
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Step. 1| O(N x 2L?)
Far interaction | Step. 2 | O(M? x 2L?)
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1D dipole array antenna

Iterative steps

Constant (= 20)

Long dipole antenna N
Constant(= 500)
Constant(= 500)

2D planar antenna array

2D planar antenna




Group center

Number of

antenna elementsM
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Length of a dipole .

Array spacing T o
Radius of a dipole a
Maximum diameter

of groups Dina=D
K segments
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