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Correction method for edge deviation of line laser sensor

Zhao Hongnan', Jiang Wensong', Yang Li', Luo Zai'", Li Hongyang®

(1. College of Metrology and Measurement Engineering, China Jiliang University, Hangzhou 310018, China;
2. Science and Technology on Space Physics Laboratory, China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract: In order to correct the edge deviation of the line laser sensor in profile measurement, an edge
deviation correction method was proposed. This method established a hybrid denoising model based on
Manhattan distance and Chebyshev distance by analyzing the main error sources of edge deviation, and have
achieved the filtering of spurious noise. In addition, the error model of line laser profile measurement was
compensated by the least square. In order to verify the effectiveness of this method, the nominal size of the gauge
block was used as an evaluation index to carry out measurement and calibration experiments. The experimental
results show that the correction method has a significant effect on filtering stray noise. Among them, the
uncompensated size measurement error is 0.43 mm, and the size measurement error is compensated is as small as
0.04 mm after the correction method , which is an order of magnitude lower than the former. Therefore, this
method can effectively correct the edge deviation and improve the profile measurement accuracy of the line laser
sensor.
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Fig.l Schematic diagram of line laser sensor
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Fig.2 (a) Line laser contour scanning; (b) Edge enlargement
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Fig.4 (a) Vertical side noise; (b) Edge enlargement
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Fig.5 Filtering process of vertical side noise
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Fig.6 Illustration of interpolation compensation
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Tab.1 Parameters of equipment

Module Indicators and parameters

Limit deviation: £0.6 pm
Standard gauge block
gave Edge feature: Chamfer

Y axis accuracy: 0.045 mm
Line laser sensor
Z axis range: —60-40 mm

Resolution: 0.02°
High-precision rotary table
Positioning accuracy: 0.05°
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Fig.8 (a) Noise removal effect; (b) Edge enlargement
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