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A Novel Method for Automatically Measuring Wheel Geometric
Parameters by Laser Scanning
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Abstract A method for automatically measuring wheel geometric parameters by laser scanning is presented. The
==

running surface of wheel is scanned by the line structured light vision sensors, and the geometric parameters

including wheel diameter, flange thickness. tread wear and rim width are calculated after processing the point cloud.

This is different from the traditional methods which measures the geometric parameters by comparing a measured

profile to the standard profile of wheel tread. This method is not strict with the relative position between the line

structured light and the wheel. The feasibility of this method is demonstrated by experimental results.
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Fig. 1 Schematic diagram of wheel geometric parameters automatic measurement system
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Fig. 5 Result of spatial circle fitting. (a) Selected tread taping points; (b) fitted rolling circle
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Fig. 7 Data of laser stripe in the world coordinate system
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Table 1 Average value of manual measurement and uncertainty (unit: mm)
Wheel Diameter Flange thickness Tread wear Rim width
Left 801.2(=+0.2) 29.7(£0. 1D 1.4(40.2) 137.5(£0.2)
! Right 801.0(=+0.2) 29.6(£0. 1D 1.5(40.2) 137.2(£0.2)
Left 801.5(£0.2) 29.5(£0. 1D 1.3(#£0.2) 137.4(+£0.2)
L Right 801.3(£0.2) 29.8(£0. 1 1.4(+£0.2) 137.3(40.2)
Left 801.3(£0.2) 29.8(£0.1D 1.4(40.2) 137.5(£0.2)
i Right 801.2(£0.2) 29.6(£0.1D 1.5(£0.2) 137.3(+0.2)
Inside the () is the uncertainty of manual measurement
LA 2508 2l & R G058 X5 647 6 Yol &, I & i 45 R Nk 2 s
2 XU SEA S B R R 0 (B . mm)
Table 2 Average value of automatic measurement and uncertainty (unit; mm)
Wheel Diameter Flange thickness Tread wear Rim width
Left 801.0(=£0.6) 29.5(£0.3) 1.2(40.3) 137.8(+0.2)
Right 801.1(£0.6) 29.8(+£0.3) 1.2(40.3) 137.4(+0.2)
Left 801.4(=£0.6) 29.5(£0.3) 1.5(40.3) 137.2(+£0.2)
Right 801.5(£0.6) 29.7(£0.3) 1.2(4£0.3) 137.5(£0.2)
Left 801.2(=+0.6) 29.7(+£0.3) 1.5(40.3) 137.5(+0.2)
il Right 801.4(=+0.6) 29.3(£0.3) 1.4(40.3) 137.4(£0.2)

Inside the () is the uncertainty of automatic measurement
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