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A parameter measurement method for autonomous-rail

rapid tram based on four-view stereo vision
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Abstract: In order to solve the problems of autonomous-rail rapid tram parameter measurement limited by
the body length, measurement accuracy and efficiency, a parameter measurement method has been
developed through a stereo vision system based on four-view vision. A related angle’s visual measurement
model was established by defining car body plane, wheel rotation angle, articulated disc angle and its zero
degree based on space vector. High-precision algorithm of cooperative identification and optimization was
studied to realize precise angle measurement. An autonomous-rail rapid tram parameter measurement
method based on C/S was developed to realize fast measurement. In order to verify the feasibility of the
method, a three-section autonomous-rail rapid tram was taken as an example to measure the angles. The
results show that the method is fast and effective. The measurement accuracies of wheel steering angle and

hinge steering angle are better than £ 0.1°and = 0.05°, respectively. Our method provides a detection
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method with a wide view, high efficiency and high precision for the parameter measurement of autonomous-
rail rapid trams.
Keywords: stereo vision; cooperation identification; target recognition; machine vision; V3D wheel

alignment; autonomous-rail rapid tram
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Fig. 1 Schematic diagram of geometric parameters
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Fig. 2 Schematic diagram of plane target



32 TR K FFHK % 14 K

g || FRRMNE | | SR || ERCK || e
o FHER SR EER WIRHRIRG AR R

WEHA

R R
e l
KRR

W14
SHES || ceoen | 280 || o0 || wmsw
sitigem [ R vk —fiifk s

B3 ARRMALTIERER

Fig. 3 Flow chart of identification and optimization process
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Fig. 4 High-precision target identification and optimization results test chart
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Table 1 Measurement data and calculation results of wheel steering Angle
B X 5 FRUETE /() MASAE/ () AHXF R 22 / () W2ETHE/ O
3.90 3.97 0.07
MC1 % i 0.040
—0.64 —0.65 —0.01
2.24 2.28 0.04
R TP % M 0.045
—2.50 —2.55 —0.05
2.20 2.24 0.04
MC2 % JH 0.040
—2.46 —2.50 —0.04
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Table 2 Measurement data and calculation results of hinged disc steering angle

B X S FrifE(E/ WASAE /(D X IR2E /() RZEEFIE/ ()
4.51 4.53 0.02
B 128 0.030
—15.85 —15.89 —0.04
5.88 5.90 0.02
BERAE 2( /By 0.020
—12.43 —12.45 —0.02
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