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Development of vibration inspection technique for infrastructure using sensor
data fusion
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A three-dimensional (3D) visualization system was developed to investigate
the dynamic state of structural components using portable sensors located at multiple points. The
system utilizes wireless data transfer and real-time signal processing for on-site inspection. In
this study, the sensor data fusion was incorporated in the system. The noise elimination in
acceleration data measured by MEMS sensor was proposed using a complementar¥ filter technique based
on the Kalman filter. In our system, an angular velocity sensor and an accelerometer were mounted
within each sensor box, and the displacement was calculated numerically. In this time, both sensory
data were combined to enhance the accuracy of 3D motion. Furthermore, a data assimilation method was

applied into our measurement system to identify the damage. The location and size of the wall
thinning part in a structural component were estimated with accuracy by the particle filter
technique.
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