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This paper is concerned with application of an inverse analysis method for identification of unknown

parameters corresponding to load and material constants of an elastic plate. The extended Kalman

filter and the boundary element method are combined to use for the inverse analysis. The extended

Kaman 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 noisy data are

available at some measuring points. The method of inverse analysisis applied to several examples

of parameter identification problems, and the numerical results obtained are discussed.
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Tablel Estimation results of load point

Initial Estimated
x|y [m x [m] y [m]
0.35 | 0.35 0.4997 0.4997
(—0.04201) | (—0.04200)
0.2 0.2 0.4992 0.4992
(=0.1515) | (—0.1515)
0.5 ] 0.35 0.5000 0.4998
(0.0007) | (—0.0206)
0.5 0.2 0.5000 0.4991
(0.0041) | (—0.1739)
0.5 ] 0.05 0.5000 0.4973
(0.0029) | (—0.5373)

0000 P(t)=100NJOOOO (05050000000
YoungOOOODOOOOOOODOODO Tebles20 0000



00(0)00000000000DO [(%O0D000000
0000000000 Fig. 100 1080000000000
000000000000000000000000000
00000 Fg 100 108000000000000000
0000000000000 00000D00O00O000O
O0D00000000000000000 ¢=0.005,0.01[g]
02000000000000000000000000
00000000000000 1600000000000
000000000000000000000000000
O000YoungOOODODOOODDO 1.0x10°000000
000000000000 000000000000000
000000000000000000 % 0000000
00000 (E,p) = (200 [GPd,7.8 x 10° [kgm®*]) 0 00 OO
00000000000000000000000

Table2 Estimation results of material constants

100 v f\,\(\x

60
z
o

40

20 o Estimated

— Exact N
0 ! ‘

0 001 002 003 004 005
time[s

Fig.4 Estimation results of load and load point

Table3 Estimation results of load point

Initia Estimated
zm |y [m x m y [
0.3 0.3 0.4999 0.4999
(—0.001145) | (—0.001145)

Initial Estimated

EPd | plkgm?] E[Pd | plkgm?]
1.8 x 1011 | 7.02 x 10® | 2.002 x 10" | 7.797 x 10°
(0.140) (—0.035)

2.2 x 101 | 858 x 10% | 2.003 x 10! | 7.797 x 10?
(0.1539) | (—0.0263)

1.4 x 101 | 546 x 103 | 1.999 x 10! | 7.782 x 103
(—0.032) (—0.229)

2.6 x 101 | 10.14 x 10% | 2.002 x 10! | 7.796 x 103
(0.138) (—0.040)

1.0 x 101! 3.9 x 10% | 2.062 x 10! | 7.242 x 103
(3.102) (—7.153)

3.0 x 101 | 11.7 x 10% | 2.001 x 10* | 7.790 x 103
(0.044) (—0.120)
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Table4 Estimation results of material constants and

load
Initial
OFE[Pd | Oplkgm3] | 00 P[N]
1.8 x 10t | 7.02 x 103 50.0
Estimated
E[Pd | plkgm?] P |N|
1.802 x 10'! 7.013 89.890
(—9.898) | (—10.078) | (—10.109)

00000 (B, p) = (200 [GP4,7.8 x 10® [kg/m*]) 00 00
P(t)=100NJOO O OO (0.5,05) 0000

Table5 Estimation results of material constants and
load and load point

Initia
OFEP | O00pkgm?] | Oxzm|0y[m | OPIN]
1.8 x 101 7.02 x 103 0.4 0.4 50
Estimated
EPd | plkgm?] | x[m]| y[m] PN|
1.706 x 10 | 6.595 x 10% | 0.5019 | 0.5019 84.682
(—14.686) | (—15.437) | (0.383) | (0.383) | (—15.317)
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