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Development of Compact Absolute Displacement Sensor that is measurable Vibration Possessing Long Period and
Large Amplitude
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This paper proposes a new type of active seismometer measuring vibration possessing long period and wide dynamic range. In order

to lower the natural frequency and expand the detectable amplitude, the sensor with the low natural frequency is realized by using

feedback control. Moreover, to compensate phase-delay, third order phase-lag compensator is added to shape measured output. It has

been demonstrated that the detectable frequency range of the sensor is extended from 0.1[Hz] to 10[Hz], while the dynamic range of

that is expanded up to 40[dB], namely vibrations that possess 100times larger amplitude than the maximum stroke of the sensor.
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Figure 1. Structure of absolute displacement sensor
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Figure 2. Simulated frequency response of sensor with
phase lag compensation
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Figure 3. Measurement system of frequency response for
the sensor
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Figure 4. Comparison of result of simulation and practice
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Figure 5. Measured output signal of the sensor under the
imitated Hachinohe earthquake wave
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