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Spot modification in laser triangulation displacement measurement
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Abstract; The mechanism of the dissymmetric light spot shape in the laser triangulation was analyzed,
and the mass center of the spot was corrected effectively by optical system modeling. Firstly, Zemax
software was used for analog simulation of the optical system to acquire the minimum aberration ima-
ging point of diffuse reflection spot. Secondly, a virtual optical imaging system model was established
according to the coordinate data of imaging points in the built three dimensional space coordinate sys-
tem, thus the transformation formulas of pixel intensities between actual optical imaging system and
virtual optical imaging model were deduced through ray tracing for calculation of the corresponding
correction coefficient. Finally, the light spot center was obtained by centroid method after the sam-
pling data of light spot was corrected by the calculated coefficients. Experiment result indicates that
this method can decrease the repeatability error of light spot center positioning caused by the external
environment to 50% of the original one, with the overall non-linear error of ranging system reaches
4+0.125%. The proposed method can effectively decreased the error caused by external environment
change and improved stability and anti-disturbance capacity without basic change of the measuring
speed of ranging system.
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(a)Waveform diagram of close position (c)Waveform diagram of far position
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