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Measurement System for Dynamic Envelope Curve of High-Speed Train
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Abstract Dynamic envelope curve is one of the key factors to be considered when defining the dynamic gauge. To
accurately obtain the dynamic envelope curve is one big step in design vehicle and also an insurance against dangers in
driving. Since the major way to obtain dynamic envelope curve now is by enormous calculation, a measurement
system is designed for measuring dynamic envelope curve of high-speed train. Based on binocular vision, the system
produces the feature using high power pulse laser, and obtains the dynamic envelope curve of the high-speed train by
high-speed acquisition, process and calculation of information that reflects the excursion of train. One field calibration
method is proposed to build quickly and efficiently both the position relationship between the two cameras and the
transformation between center coordinate system of railway and coordinate system of measurement system. It is
proved by experimental results that the measurement precision of the system can reach up to 0.5 mm, and that the
measurement of the dynamic envelope curve of high-speed train is accomplished with high reliability, which can
provide useful statistics for the definition of dynamic gauge of high-speed train.
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Fig. 1 Schematic diagram of stereo vision measurement
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Table 1 Results of experiment

Experimental Maximum
No. result /mm deviation /mm
1 199.75 0.25
2 199. 88 0.12
3 200. 09 —0.09
4 199. 67 0.33
5 200. 43 —0.43
6 199. 81 0.19
7 199.73 0. 27
8 200. 17 —0.17
9 199.78 0.22
10 199. 81 0.19
11 200. 31 —0.31
12 199. 96 0. 04
13 199. 79 0.21
14 199. 56 0. 44
15 199.61 0. 39
16 200. 28 —0.28
17 200. 14 —0.14
18 199. 89 0.11
19 199. 80 0. 20
20 200. 25 —0.25
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