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A Measuring Method for 3-DOF Displacement by Using Spherical Reflector
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Abstract

A precision displacement measuring system is proposed, which can detect the 3-DOF translational
motions of precision positioning devices. The optical system, which is composed of two diode-laser sources
and two quadratic PSDs, is adapted to detect the position of the spherical reflector usually mounted on the
platform of positioning devices. Each of the laser beams from diode-laser sources is reflected at the highly
reflective surface of the sphere; hence, the 3-dimensional position of the sphere causes the directional change
of the reflected beams, which is detected by the PSDs. In this paper, we define the relationships between the
output values of the two PSDs and the 3-DOF translational motions of the sphere. Based on a deduced
measurement model, we perform measurement simulation and evaluate the performance of the proposed
measurement system: linearity, sensitivity, measuring range, and measurement error. The results show that the
proposed measuring method is very useful for the measurement of the precision displacement of 3 -DOF micro

motions.
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Spherical reflector

LD modulel LD module2

Pin hole

Pin hole

Fig. 1 Schematic drawing of 3-DOF displacement
measurement system
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Fig. 2 Definition of coordinate system and geometrical
parameters for modeling of measurement system
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Fig. 6 Measurement of 3-DOF translational movement
of spherical reflector(R=5mm, L,=30mm,
rbeamzo- lmm)
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