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This paper presents an inverse analysis method for identification of unknown parameters

corresponding to defect and/or unknown boundary conditions of an elastic body in a

steady elastodynamic state. An extended Kalman filter and the boundary element method

are applied to the elastodynamic inverse analysis. The extended Kalman filter algorithm

can estimate state variables of a stochastic system. It is expected that the algorithm is

also applicable to analysis of other identification problems for which only the noisy data

are available at some measuring points. The effectiveness of the proposed inverse analysis

method is demonstrated through numerical simulation for several example problems.
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Table 1 Converged values of parameters in case
of simultaneous identification of defect

and displacement distribution

Parameter Exact Estimated
X3 —70.000 —69.854
Xs —20.000 —20.495
R 5.000 5.009
Ci —3.32 x 1072 | —3.32069 x 102
Ca1 —3.23 x 1072 | —3.22789 x 102
Csy —4.22 x 1072 | —4.22095 x 1072
Ci2 —1.24875 x 1072 | —1.24844 x 1072
Cas —0.28125 x 1072 | —0.28150 x 1072
Csa 1.45125 x 1072 1.45124 x 1072
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