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Global position calibration of 2D laser profiler for on-machine measurement

Li Jinrong,Ge Guangyan,Feng Xiaobing, Du Zhengchun

(School of Mechanical Engineering, Shanghai Jiao Tong University ,Shanghai 200240, China)

Abstract ; The installation pose error of the laser probe mounted on a three-axis CNC machine tool is not easy to adjust, which may result
in measurement error. In this article, a posture calibration method of the laser probe for on-machine measurement (OMM) is proposed.
A mathematical model based on the laser line profiler for OMM is formulated, the spatial pose of the calibration reference point is
measured by the laser probe, and the linear algorithm to obtain the pose parameters of the probe installation is derived based on the hand-
eye calibration. Considering the influence of the positioning errors of the machine tool on the accuracy of the calibration, an error
analysis is implemented by using Monte Carlo simulation. Experimental results show that when measuring a circular hole with a radius of
35 mm, the measurement error of the circular hole after calibration is 0.051 6 mm, and the measurement accuracy is improved by
approximately 96% , which validate the effectiveness and feasibility of the proposed calibration method.

Keywords : on-machine measurement; 2D laser profiler; probe calibration; hand-eye calibration
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Fig. 1 Measurement principle of line laser sensor
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Fig.2 The coordinate systems of the on-machine
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Fig.3 Pose deviation definition of probe
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Fig.4 Simulation diagram of probe calibration
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Fig.5 Distribution diagram of reference points
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Fig. 6 Simulation curves of machine positioning system error
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Fig. 7 Average error of position deviations
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Table 3 The holes fitting results
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