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Development of a tilting sensor for estimating a structural damage due to a
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The objective of this research is to develop an affordable tilting sensor
for estimating a structural damage due to a large earthquake. In this research, a prototype sensor
was developed using a commercially available MEMS accelerometer and gyroscope. Two-axial vibration
experiments were conducted for evaluating the accuracy. This experiment was able to reproduce the
tilting response of sensor in case of a large earthquake. However, the acceleration response due to
earthquake was not reproduced because of the small size of vibration table. So, the acceleration
response due to earthquake was added to the measured acceleration data as a noise. The attitude
estimation algorithm, which was developed in a research field of robotics, was applied to the 6
axial-measurement data. Because the acceleration response was relatively larger and longer than that

of usual robot motion, the algorithm was modified to decrease the effect of noise. As a result, 0.1
degree accuracy was achieved.
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