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A Fast Computation Method of Far Field Interactions in CBFM
for Electromagnetic Analysis of Large Structures
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Abstract

The characteristic basis function method, or CFBM, is one of the representative electromagnetic methods widely used today. In
this paper, we propose an accelerating algorithm for the far field interaction calculation of CBFM, to efficiently analyze the
electromagnetic characteristics of arbitrarily large structures. To effectively analyze the electromagnetic characteristics of a large
structure, it is essential to shorten the computation time. In the CBFM analysis method, the complexity can be greatly reduced by using
approximations created via the multipole expansion method. The new algorithm proposed in this paper is applied to the computation
of radar cross sections of conductor spheres and fighter aircraft, and it is confirmed that calculation time is reduced by 34 % and 74
%, respectively, without loss of accuracy compared with existing CBFM.
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II. CBFM Formulation
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Fig. 1. (a) Conventional CBFM interaction calculation me-
thod, (b) Proposed interaction calculation method.
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Fig. 2. Bistatic RCS of sphere.
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Table 1. Computational times for analysis of the sphere.

CBFM Proposed
CB generation 278 s 278 s
Multipole setup - 1,002 s
Matrix filling 3,710 s 1,359 s
Solving time 15 s 15s
Total time 4,078 s 2,693 s
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Fig. 3. Monostatic RCS of aircraft.
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Table 2. Computational times for analysis of the aircraft.

CBFM | Proposed | Single excitation

CB generation 1,159 s 1,159 s -

Multipole setup - 4,480 s -
Matrix filling 68,035 s | 12,659 s -
Solving time 658 s 658 s 664 s

Total time 70,180 s | 18,549 s -

*4,000s per excitation using FEKO.
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