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Modeling and Analysis of Diffuse-type Optical Triangulation Displacement Sensor

S.B. Oh(Mechanical Eng., KAIST), K.C. Kim(Mechanical Eng., KAIST), S.H. Kim {(Mechanical Eng., KAIST)

ABSTRACT

Optical triangulation displacement sensors(OTDSs) are widely used for their simple structure, high resolution, and long
operating range. However, there are several factors that must be taken into account in order to obtain high accuracy and
reliability: Measurement ercors from inclinations of an object surface, probe signal fluctuations generated by speckle effects,
power variation of a light spurce, electronic noises, and so on. Previous models of OTDSs can not show reasonable behavior
as change of surface inclination and shape of light intensity distribution on the detector. In this paper, we propose a new and
reasonable modeling for diffuse-type OTDSs based on a geometrical optics. To verify propriety of new modeling, we take
basic experiments. Shape of light intensity distribution is asymmetric in both simulation result and experimental result. Both
simulation result and experimenta] resuit show same tendency of light intensity distribution movement as changing surface
inclination
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Fig. | Principle of OTDS
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Fig. 5 Relation between object point P and image point Q
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Fig. 6 Simulation Result when ¢;=3 and ¢;=-3 mm
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Fig. 7 Simulation Result {a) c;=3 {b) c2= -1 (c) ¢;=-3 mm
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Fig. 8{a) Schematic diagram of experimental setup
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Fig. 8(b) Real whole view of: exﬁerimerital setup
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