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APPLICATION OF FILTER THEORY - BOUNDARY ELEMENT METHOD
TO UNKNOWN DEFECT IDENTIFICATION

FAHAE B
Akihide UTANI and Nobuyoshi TOSAKA

Defect shape determination problems are analyzed by a new approach. This
approach is developed with the boundary element method in conjunction with
the new filter theory. The new filtet theory is developed with a filter gain based on
projection filter or parametric projection filter introduced in the image restoration
problems. Applicability and effectiveness of the proposed method are examined
with several examples of defect identification in 2-D elastic body. The results are
compared with our previous results obtained by Kalman filter-boundary element
method.

Key Words: Defect Identification Problem, Boundary Element Method, Kalman Filter,
New Filter Theory, Projection Filter, Parametric Projection Filter
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Fig.2 Convergence property by Kalman filter
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Table 1 Analytical model

Case Location of defect 14 (&
1 D3 Smm  (140.0,140.0)
2 D3, smm  (60.0,140.0)
3 D3y smm  (60.0,60.0)
4 D3, Smm  (140.0,60.0)
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Fig.5 Square plate with a circular defect (D ~ D7)

Fig.6 Process of defect determination ( Case 3 )
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Table 2 iICi3 D 3 r — X b EDLEIEHERPRICLTH 5.

Table 2 Converged values of parameters obtained by new filter based on projection filter

Defect | Parameters | Ezact(mm) | Identified | Iterations

T4 5.0000 5.0087

Df ¢ 140.00 140.05 13
140.00 140.04
T4 5.0000 5.0008

D3, & 60.000 60.005 13
140.00 139.99
T4 5.0000 5.0018

Dy, 3 60.000 60.067 11
n 60.000 60.170
T4 5.0000 5.0001

D3, ¢ 140.00 139.97 11
60.000 60.081

Fr, N5 AP Y 9y VBT A VS RESKE 74 1200 X AREERES Table 3icE &0 TH 3. oh
S, BEOMBIOBREEZET I A - 4y%2 10 L LEBAOERETH .

Table 3 Converged values of parameters obtained by new filter based on parametric projection filter

Defect | Parameters | Exact(mm) | Identified | Iterations
74 5.0000 4.9933
Di ¢ 140.00 140.08 20
140.00 139.94
T4 5.0000 4.9909
Dz, ¢ 60.000 60.056 48
140.00 139.86
T4 5.0000 5.0017
by, ¢ 60.000 60.015 31
7 60.000 60.130
) 5.0000 5.0006
D, ¢ 140.00 139.98 29
60.000 60.194
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FLCRELR 7 4 4500 LBRESIE X 2 M ERAMEE O REER %R L 2. %O, Kalman
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