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Abstract : Despite its flexibility to complex geometry, three—dimensional(3D)
electromagnetic (EM) modeling schemes using finite element method (FEM) have
been faced to practical limitation due to the resulting large system of equations to
be solved. An efficient 3D FEM modeling scheme has been developed, which can
adopt either direct or iterative solver depending on the problems. The direct solver
PARDISO can reduce the computing time remarkably by incorporating parallel
computing on multi—core processor systems, which is appropriate for single
frequency multi—source configurations. When limited memory, the iterative solver
BiCGSTAB(l) can provide fast and stable convergence. Efficient 3D simulations
can be performed by choosing an optimum solver depending on the computing
environment and the problems to be solved. This modeling includes various types
of controlled—sources and can be exploited as an efficient engine for 3D inversion.
Keywords : 3D EM modeling, FEM, parallel computing, PARDISO, BiCGSTAB (1)
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Table 1. Hardware configuration

Processor

Intel® Xeon® Processor X5550

No of cores

8 (Quad Core x 2)

CPU Speed 2.66 GHz
Bus Speed 6.4 GT/s
RAM 72 GB

Operating System

Windows XP Professional X64

Table 2. Break—up of solver execution time

Threads
Remark
1 2 4 8
Reordering &
. . 21.46 20.00 19.29 19.06
Symbolic Factorization
Factorization 2533.77| 1375.56| 912.36] 583.03
Back Substitution 7.87 7.71 7.80 7.54
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Fig. 1. Performance of the PARDISO.
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Fig. 2. Convergence behavior of iterative solvers.
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Fig. 3. Total current density vector plots per the unit—source moment in the

background and 3D reservoir models. A 0.63 Hz source is employed.

Scale is in Log;o(A/m?)
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Fig. 4. Secondary magnetic field associated with a 10 Qm block in a 100 Om

halfspace. Scale is in Logo(A/m)





