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A Defect Estimation in Conductive Materials by the Sampled Pattern Matching Method

Tatsuya Doi, Student Member, Hideo Saotome, Member, Seiji Hayano, Member, Yoshifuru Saito,

Member (Hosei University)

Previously, we have proposed the sampled pattern matching method in order to search for the current
distributions in biological systems from local magnetic field measurements. This method is now applied to
defect estimation problems in conducting materials. In the present paper, defects are regarded as equivalent
potential sources due to discontinuity of the conductivity at defect positions. The equivalent potentials depend
on the externally applied potential source so that this functional relationship between the equivalent and
applied potential sources leads to a modified sample pattern matching method named the projective sampled
pattern matching method. This new method provides a fairly good result even in the case of multi-defect

problems.
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Table 1. Measured electric potential values (norma ized).
Angle Measurement positions
{deg] 1 2 3 4 5 [} 8 9 10 11 12
0 0.%7 0.33 0.19 {0.03 ~0.16 -0.29 -0.36 -0.34 -0.23 ~-0.11 0.04 0.32
30 0.47 0.15 -0.10 -0.23 -0.30 ~0.36 -0.31 -0.16 -0.04 0.08 0.29 0.51
60 0.39 -0.02 -0.28 -0.35 -0.36 -0.832 ~-0.15 -0.03 0.07 0.24 0.34 0.47
90 0.05 -0.36 ~-0.40 -0.35 -0.27 -0.12 -0.03 0.10 0.23 0.32 0.41 0.42
120 ~0.24 -0.50 -0.40 -0.30 ~-0.10 0.01 0.13 0.26 0.30 0.35 0.31 0.19
150 -0.46 -0.58 -0.32 -0.12 0.01 O0.1!6 0.28 0.32 0.30 0.26 0.15 -0.05
180 -0.62 -0.47 -0.12 0.04 0.22 0.2% 0.30 0.24 0.21 0,11 -0.01 -0.22
210 -0.60 -0.20 0.08 0.20 0.32 0.27 0.24 0.21 0.12 -0.01 -0.14 -0.50
240 -0.46 0.03 0.27 0.36 0.31 0.23 0.18 0.10 -0.02 -0.13 -0.37 -0.49
270 -0.12 0.34 0.36 0.46 0.17 0.12 0.05 -0.09 -0.12 ~-0.33 -0.39 -0.45
300 0.22 0.57 0.38 0.18 0.18 0.0! -0.18 -0.19 -0.35 -0.35 -0.30 -0.18
330 0.56 0.51 0.24 0.08 -0.0! -0.19 -0.21 -0.832 -0.33 -0.23 -0.14 0.03
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Fig. 1. Model used for numerical tests.
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Fig.2. Results estimated by the projective sampled pattern matching method using a
uni-directionally applied external current.
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Fig. 3. Results estimated by the projective sampled pattern matching method using the external
currents applied in the 72 different directions.
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Fig. 4. A position estimation problem of different
medium.
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Fig. 5. Estimated bolt position by the projective
sampled pattern matching method using the exter-
nally applied Currents in the 12 different directions.
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