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Abstract; Detection method for train wheel set was proposed based on binocular and double-line
structured light for solving the problem that rim and tread of the whole wheel can not be detected due
to the limited measurement scope and shield of single-line structured light and other relevant reasons.
Two groups of line structured sensor were employed in the measurement and data aquisition. Each
group contained two laser displacement sensors. Point cloud matrix was restored with point cloud data
on section in the process of registration of point cloud produced by the sensors, then was coverted by

Fourier transform. In calculation of rotation angle, polar coordinates were conversed firstly and the
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cross-power spectrum of two matrices was solved finally to obtain rotation and translation matrices of
the point cloud. During the process, Fourier inversion transform of noise-free cross-power spectrum
was replaced by Sinc function approximation to determine that the noise in the registration of
frequency domain had no influence on determination of registration parameters. Then datum plane was
fitted with relative value comparison algorithm and Principal Component Analysis (PCA) to calibrate
the diameter directions of wheel set. The canning data was processed with calibration values to acquire
the dimension parameters of wheel set, such as diameter, radial runout of rolling circle. The result
shows that the measurement error of the binocular and double-line detection system based on point
cloud registration in frequency domain is less than £=0. 05 mm in diameter, the axial runout is less
than #0. 06 mm and radial runout of wheel is less than £=0. 04 mm. Compared with standard wheel
set detection technology, this system meets the requirements for precision of wheel set detection.

Key words: non-contact measurement; line structured light; wheel-set detection; point cloud data

registration in the frequency domain; couple 2D laser
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Tab.1 Result of standard wheel-set in repeated

measurements
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2 921.37 0.11 0.08
3 921.41 0.13 0.07
921. 37 <0.07 <0. 06
4 921.34 0.09 0.08
5 921.40 0.12 0.10
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