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Improvement of structural sensing method with accurate small vibrator and wireless
sensor network
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We have been developing a new structural sensing method with the accurate small
vibrator and wireless accelerometers. In this research, we develop an estimation method of frequency
transfer function (FTF). In the estimation method, time series data of displacement is calculated from
that of measured acceleration response. Since the sampling is accurately synchronized with the frequency
modulation of vibrator, ARX method is applicable to the data of displacement and force function. Then the
FTF is accurately estimated. A laboratory scale vibration test is conducted with a two-meter span steel
simple beam to verify the prototype system. The FTF estimated by the present system is compared with the
analytical result of finite element method. In this analysis, a finite element model, whose estimation
error of FTF is about 3.5%, is determined. We also conduct in-site vibration test using a road sign. The
temporal change of eigen frequency due to the addition of mass is accurately detected.
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