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This study discusses data assimilation in a finite element model to predict transient displacements using measured

acceleration responses. A particle filter is utilized as the data assimilation method. This paper proposes an improved

particle filter technique because it is difficult to estimate displacements when a finite element model takes an

unsteady load. In the improved particle filter, noises is added to samples and variance-covariance matrices of the

additional noises are computed from fitness values. For characteristic evaluation, the improved particle filter is

applied to estimation of transient displacements using cantilever beam model and beam bridge model.
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Fig. 1 Cantilever beam model(CBM)

Table 1 MAE of estimation at CBM

Method MAE
PF 2.01
MPF 18.20e-2
IPF (a =1.0x1078%) 8.20e-2
IPF (¢ =1.0%x1077) 6.79¢e-2
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(b) IPF(a = 1.0 x 107°)
Fig. 2 Estimated disp. at CBM
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Fig. 3 Beam bridge model (BBM)
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Fig. 4 Parts of load for BBM

Table 2 MAE of estimation at BBM

Method MAE
PF 129.00e-6
MPF 8.11e-6
IPF (a = 0.001) 7.86e-6
IPF (a =0.01) 24.80e-6
IPF (a=0.1 ) 58.40e-6
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(b) MPF, IPF(a =0.001)
Fig. 5 Estimated disp. at BBM



Table 3 MAE of estimation at BBM(few observation)

Method MAE
PF 104.00e-5
MPF 24.70e-5
IPF (a = 0.001) 14.60e-5
IPF (a=0.01) 9.93e-5
IPF (a=0.1 ) 9.71e-5
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Fig. 6 Estimated disp. at BBM(few observation)
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