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Inverse Problems in an Electromagnetic Field: Analysis by the SPM Method
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Y. Saito and H. Saotome*, College of Engineering, Hosei University, and *Faculty of Engineering, Chiba University

The physical and mathematical concepts of the SPM
(sampled pattern matching) method are explained, and
the method is compared with the least-squares and the
minimum-norm methods. Some applications of the
SPM method to biomagnetics, non-destructive testing,
and electromagetic device design are described.
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Fig.1 Magnetostatic field model for the analysis.
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Fig. 2 Field pattern vector evaluation.
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Fig. 3 Comparison of the SPM and minimum-
norm methods: (a) correct distribution of magnetic
field sources, (b) magnetic field source distribu-
tion obhtained by the SPM method, (¢) magnetic

field source distribution obtained by the minimum-
norm method.

(a)

Fig. 4 Magnetic field source distribution in the human heart obtained under atrial excitation: (a) normal
subject, (b) subject with pulmonary hypertension.
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Fig. 5 Magnetic field source distribution in the
brain obtained after a normal subject had heard
the sound “ah”.
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Fig. 6 Defect identification by the electric potential method: (a) defect configuration, (b) estimated result.

AAGHBS 2L Vol 19, No. 1, 1995



(a)
Fig. 7 Defect identification: (a) by measuring the magnetic field, (b) by calculating the product of Fig. 6(b)

and Fig. 7(a).
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Fig. 8 Coil configuration design: (a) specification of the magnetic field, (b) designed coil configuration, (c)

designed magnetic field.
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Fig. 9 Magnetic core shape design.
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Fig. 10 Comparison of the target fields designed
by using different objective functions.
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