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Impact of Rough Surface Scattering Characteristics to Measurement
Accuracy of Laser Displacement Sensor Based on Position Sensitive Detector
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Tiangjin 300072, China)

Abstract The measurement of laser displacement sensor is based on the scattering effect of the surface, and the
roughness characteristics of the target surface directly affects the light intensity of the scattering measurement spot.
For the purpose of studying the impact of the roughened surface on the light intensity of the imaging spot, the
scattering geometry model of rough surface is built. By using Kirchhoff scalar scattering analytical theory and
combining shadowing function statistical model, the functional relationship between the characteristic of the rough
surface and the scattering luminous flux is calculated. According to the detection principle of the position sensitive
detector (PSD) in the sensor. the light intensity value of imaging spot on the photosensitive surface will directly
affect the measurement accuracy of the sensor. Through the analysis of the measurement data of different standard
roughness surfaces which are got from the displacement sensor based on PSD, the experimental results show that
different surface roughnesses will produce different measurement errors, and when the R, value of surface roughness
is larger, the light intensity of scattering spot becomes larger. But accompanied by significant enhancement of the
shadowing coefficient, the light intensity is gradually weakened, and the magnitude of measuring error has the same
trend of changes with that of light intensity. For the roughened surface with R, =0.8 pm the measurement error is
the minimum.
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Fig. 1 Schematic diagram of laser scattering
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Table 2 Comparison measurement results

Roughness R, /pm Light intensity L /V

Reference z,/pm

Measurement x./pm Error | Ax| /pm

0.2 0. 25 100.
0.4 0.59
0.8 1.57
1.6 1.35 100.
3.2 0.8 101.
6.3 0. 63 100.

21 94.78 5.43
9.65 97.85 1.8
.83 99. 23 0.4
34 99. 38 0.96
45 99. 37 2.08
18 102. 96 2.78
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