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Development of a Fast Three-dimensional Electromagnetic Induction
Solver Based on the Integral Equation Method

Hiroshi MUNEKANE* and Hisashi UTADA**

Abstract

A fast solver for a three-dimensional induction problem is developed based on the integral
equation method. The algorithm used in the solver is based on that of Avdeev et al. (1997), which
utilized Iterative Dissipative Method (IDM) to ensure convergence of the resultant Neumann series.
The algorithm is modified to solve resultant large and dense linear equations by the Krylov subspace
method, instead of the Jacobi method. This modification enhances the efficiency of the solver up to

twice.

Several variants of the Krylov subspace methods are tested, and it is found that the BICGSTAB

2 method is most efficient for the benchmark model of the COMMEMI project (Zhdanov et al., 1997).
Key words : 3D induction solver, Integral equation, Iterative Dissipative Method, Krylov subspace
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Jacobi | #E Gauss-Seidel | BICGSTAB | BiCGSTAB?2 | GP-BiCG
Trial 1 1246 1589 421 386 403
Trial 2 | 1271 1817 482 413 422
Trial 3 | 1305 1826 497 434 462
Average | 1274 1744 467 411 429
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