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Study on Simultaneous Measurement of Displacement and Velocity by using Self-Coupling Sensor
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Abstract Recently, a demand for simultaneous measurement of displacement and velocity
in the manufacturing process is increasing. Then, we have studied on a laser sensor which can

measure displacement and velocity simultaneously by using the self-coupling effect of a

semiconductor laser. This sensor is compact and low cost as the sensor head consists of only a

semiconductor laser and a lens. The laser driver and receiver circuits are designed on the basis

of data of two type VCSEL selected. It is confirmed that the laser sensor can measure

displacement up to several tens centimeter and velocity up to 1m/s simultaneously. The error

is under 1% in displacement measurement and is about 2% in velocity measurement.
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