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Pose Calibration and Error Analysis of Laser Measurement

Sensors for Outer Diameter of Train Wheel Tread
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(1. Department of Mechanical Engineering, Tongling Polytechnic, Tongling Anhui 244061, China;
2. College of Innovation and Entrepreneurship, Anhui University of Technology, Maanshan Anhui 243052, China)

Abstract : Using the principle of non-contact wheel tread outer diameter measurement based on laser ranging, a
method for aligning four laser lines intersecting at one point is proposed. The positions of four laser measurement
sensors, which are based on the angle 6 between laser lines in the horizontal plane and the distance from the
laser emission point to the intersection point, are calibrated using a calibration pointer, a calibration board, and a
calibration ring. Error analysis has been conducted by the inclination angle § of the laser line and the angle € in the
horizontal plane. This measurement method is capable of measuring $800~1 300 mm wheels with a measurement

error of less than £0.5 mm.
Key words : wheel outer diameter; laser gauge; pose calibration; error analysis
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