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Method MLFMM) and Efficient Choice of /

r‘_,

OjE4 - UMY - DYH . 52

Hyunsoo Lee * Jae-Won Rim - Il-Suek Koh - Seung-Mo Seo*

[e]
91tk MoM E= MLFMM Bl A thit R ek TuAEE Aaksls JAos 2 slEmESo) AL8E
BiCGstab()< %] 745 WHEJF= Soj5A T 1t 3
M MLEMM "ol 285 BiCGstab(l) HHEH 9] [gholl w2 @& w9 gk

The method of moments(MoM) is one of the most popular integral-equation-based full-wave simulation methods, and the multi-level
fast multipole method MLFMM) algorithm can be used for its efficient calculation. When calculating the surface current on the large
scatterer in the MoM or MLFMV,, iterative methods for the final matrix inversion are used. Among them, BiCGstab(/) has been widely
adopted due to its good convergence rate. The number of iterations can be reduced when / becomes larger, but the number of operations
per iteration is increased. Herein, we analyze the computational complexity of BiCGstab(/) in the MLFMM method and propose an
optimum choice of /.
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Table 1. Required numbers per each iteration for AXPY,
DOT, MV, and storage requirement in BiCGstab (/).

Method | Kyxpy | Kpor | Ky |Memory usage

BiCGstab 6 4 2 10V
BiCGstab(2) 15 9 4 12NV
BiCGstab(3) 27 15 6 14N

BiCGstab(/) | 31(1+3)/2| 1(1+7)/2 | 2 (8+20)N
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Fig. 1. Considered scattering geometries.
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Table 2. Parameters for considered scattering problems.

Scatterer N Incident angle / Polarization
Fig. 1(a) 5,451 6 =60°¢=0°/ h-pol.
Fig. 1(b) 7,410 0=10°¢=90° / v-pol.
Fig. 1(c) 35,043 6=60°¢=0"/ h-pol.
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Fig. 2. Convergence rates of BiCGstab(/) for scattering pro-
blem in Fig. 1(a).
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Fig. 3. Iteration numbers of BiCGstab(/) for scattering pro-
blems in Fig. 1(a)~(c).
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Fig. 4. Asymptotic computational complexity for scattering
problems in Fig. 1(a)~(c). The results are norma-
lized by the complexity for /=1.
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Asymptotic computational complexity for scattering
problems in Fig. 1(a)~(c), considering MV opera-
tion only. The results are normalized by the com-
plexity for /=1.
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