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Research of laser detector for railway locomotive gauge
and its field calibration technology

LI Shen-gao' LIU Changie' LIU Gang® GAO Fu-ai’
(1. State Key Laboratory of Precision Measuring Technology & Instruments Tianjin University Tianjin 300072 China; 2. Loco—
motive and Vehicle Test Station Products Quality Supervision and Test Center Ministry of Railways Beijing 100015 China)

Abstract: In order to achieve the railway locomotive gauge measurement with high efficiency and high precision a scanning
laser-based gauge detector was designed. The cross—section scanning measurement was realized by fixing ranging sensors around
the support frame. The field high-precision calibration method was focused. The system parameter was calibrated with the self-—
designed calibration card and the laser tracker. ystem parameters combined with the ranging sensor measurements were
used to calculate the 3-D coordinates of all the measured points in the rail coordinate system and then the distance between the
cross-sectional profile and the standard gauge was calculated so that the clearance was measured. Field experiments show that the

system is in high efficiency and the system measurement accuracy of + 0.5mm meets the need of bound detection.
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6 ~10 Table 2 System repeatability experiment
N e, measurement points x/mm y/mm z/mm
€,o 1 -66.13 -74.43 754.91
2 -66.13 -74.43 754.71
( 5)
3 -66.13 -74.43 754.91
4 -66.14 -74.42 754.31
1 3 o
5 -66.15 -74.41 754.41
6 ~10 6 -66.13 -74.43 754.81
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Fig.4 Calibration of system parameters 20mm 40mm(
Table 1 ~ System parameters calibration ) 3
coordinate x ¥ z 3 i
starting point -24.85mm -1553.3mm -261.81mm 3
irection 1 -0. .001 1.
direction 0.006 0.00 000 3 ( X Yo ZO)
direction 2 1.000 0.008 -0.005 3 o
light direction 0.013 -0.018 1.000 marker
ball socket 2
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Table 3 System accuracy verification experiment

x/mm
points number
system tracker error system
1 34.21 34.52 0.31 54.78
2 52.12 52.48 0.36 59.52
3 64.35 64.12 -0.23 114.03
2
1mm : 3
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