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For the success of a structural integrity management, it is essential to acquire structural response data at some critical
locations with limited number of sensors, In this study, the structural response of numerical model was estimated by data
fusion approach based on the Kalman filter known as stochastic recursive filter, Firstly, transient direct analysis was
conducted to calculate the acceleration and strain of the numerical standing beam model, then the noise signals were mixed
to generate the numerical measurement signals, The acceleration measurement signal was provided to the Kalman filter as an
information on the external load, and the displacement measurement, which was transformed from the strain measurement by
using strain—displacement conversion relationship, was provided into the Kalman filter as an observation information, Finally,
the Kalman filter estimated the displacement by combining both displacements calculated from each numerically measured
signal, then the estimated results were compared with the results of the transient direct analysis,
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Table 2 External load

Direction T
Periodic acceleration sin(0.3t) +sin (0.5¢)
Time step 0.05sec
Table 3 Summary of geometry

Length 60mm

Section shape Box
Section width 5mm
Section height 5mm
Section thickness 1mm
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Table 3 Summary of case study
NO. Model SNR

Used signal

1 100 Acceleration strain

2 20 Data fusion (acc + str)
3 10—elements 100 Strain

4 20 Data fusion (acc + str)
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