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Active Vibrometer using Digital Controller and Digital Shaping Filter to Expand Dynamic Range and

Measuring Band
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This paper proposes a new type of active seismometer in order to measure vibration with 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. Besides, analog feedback controller consisted of resistors, capacitors and operational amplifiers possess disturbance

dependency, while digital feedback controller consisted of computer and digital signal processor is disturbance independent. In this

report, a digital feedback controller is developed to avoid disturbance dependency. It has been demonstrated that the detectable

frequency range and the dynamic range of that is expanded.
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Figure 1. Structure of absolute displacement sensor
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Figure 2. The appearance of devices
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Figure 4. Measurement frequency response of digitally-

controlled sensor with“myRIO”
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Figure 5. Measurement frequency response of digitally-

controlled sensor with“iBIS”
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Figure 6. Measurement time history response of sensor
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