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Reflected Spot Center Offset Correction in Laser Triangulation

Measurement

Zhou Xingmin Liu Hengbiao Ge Jianmin
School of Physics Science and Engineering, Tongji University, Shanghai 200092, China

Abstract During the laser (single) triangulation measurement, the measurement error of the surface profile
height is caused by the deflection of projecting beam axis or the reflected spot center offset of projecting beam
shining on object surface with nonuniform reflectivity. A method is introduced to amend the deflection of
projecting beam axis and the reflected spot center offset of projecting beam by using dual-triangulation light
path, and a modifier formula is deduced. It is proved to be right through the profile height measurement on the
reflectivity mutation position of the object surface. According to dual- triangulation measurement of the
grayscale stripe template profile, the root mean square deviation of the profile height is less than 0.07 mm.
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Fig.1 Schematic diagram of laser dual-triangulation measurement
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Fig.2 Effect of reflected spot center offset
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Table 1 Calibration parameters of the laser dual-triangulation measuring head

Parameter [ /mm I /mm 0/(°) B /(%) zo /mm 0, /mm
Left 250.1474 79.0452 28.9256 10.3639 20.0305 2.1328
Right 249.2012 78.6959 29.0173 9.8993 16.8921 1.7371
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Fig.4 Results of height measurement on the edge of each grayscale stripe:

dotted/dashed/solid line represents the result of left/right/ dual triangulation
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Fig.5 Surface profile of grayscale stripe template
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