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System Modification of Active Absolute Displacement Sensor to Apply Modern Control Theory
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This study proposes a new type of active Vibrometer 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. A digital feedback controller using classical control theory in previous study had problems such as limitation of

measurement range and mismatch of the measurement signal in large amplitude vibration. In order to improve measurement

performance more, we aim to introduce the controller with modern control theory. In this report, to measure the relative displacement

of the sensor in order to realize multiple-input multiple-output (MIMO) control system based on modern control theory, a photo-

reflector is introduced and its property is examined.
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Figure 1. Structure of absolute displacement sensor
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Figure 2. Measurement system of frequency

response for the sensor
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Figure 3. Measurement frequency response of

digitally-controlled sensor
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Figure 4. Photo-reflector “LBR-127HLD”
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Figure 5. Relative displacement derived from output
voltage of photo-reflector with non-inverting amplifier

circuit
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