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Train speed measurement system based on the scanning laser radar
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Abstract: Concerning the difficulties such as small measuring range and complicated operation in
traditional train speed measure device, a new speed measuring system for dynamic clearance limit
measurement of high-speed train is designed based on scanning laser radar. The scanning laser radar fixed
in the position of 10 meters from the train. According to the principle of pulsed time-of-flight laser
ranging, after the train enters the scan range the scanning laser radar scans the train point by point along
the direction of train obtains the body contours. Process measurement data of cars with least square
method to obtain the track and direction of the train. The travel distance of the train during two adjacent
measurement cycle can be measured through piecewise linear interpolation. Complete the train speed
measurement through the above work. Field experiments show that the system is easy to operate with
capacity of 600 km/h and the system measurement error is less than 1.2% meets the demand of high-
speed train velocity measurement.
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Fig.1 Structure block diagram of scanning laser radar
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Fig.2 Diagram of scanning structure
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Fig.3 Diagram of measurement
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Fig.5 Measuring error of the train head
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Fig.6 Simulation results of the train head
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Fig.7 Interpolated and simulated image of the train head
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Tab.1l Accuracy verification results of piecewise
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Tab.2 Simulation results of train speed

Simulation value/km-h- Absolute error/km-h-!

Speed

/km-h= 2 3 1 2 3
600  599.4 600.02 600.76 -0.6  0.02  0.76
500  500.07 500.4 500.04 0.07  0.40  0.04
400  400.02 400.25 400.32 0.02  0.25  0.32
300 300.28 299.92 300.12 0.28 -0.08 0.12
200  200.14 200.01 200.41 0.14  0.0L  0.41
100 99.98 100.43 99.98 -0.02  0.43  -0.02

MF 2 AT LLE I 2R S 00 I iR 25 5 ) AR
+0.8km/h Z2 47, UdBH R FH 43 B 4 4 (i 7 vk A 38 2

ST B A
B A I RS B

BN 12 i I i 4 R A AR E 1 15

3 MELR
WU, B 4TS0S T S 7 = VAR I il e
PES 4 10m ARG b, VA O B

g, TR R ARSI L T R RN ok
JE BRI o R O R A B AN RE R Bl O H
B 51 A e A T s R v AR YRR S N R A
Me, 76 = MR N I Ha ) a5 R Ak 3 i,

linear xR3ILWHER
Mea- Simulation data  Interpolation data Error Tab.3 Experimental results
surement

points ~ X/m Yim X/m Yim  X/mm  Y/mm Speed/km - h-! Measured value/km -h-! Error/%
1 10.2 -9.221 10.1997 -9.2180 -0.3 -3 100 98.8 -1.2
2 10.4 -8.926 10.4002 -8.9190 0.2 -7 100.9 0.90
3 10.6 -8.728 10.6005 -8.7210 0.5 -7 200 197.9 -1.05
4 10.8 -8.585 10.7997 -8.5790 -0.3 -6 197.7 -1.15
5 11.0 -8.487 10.9995 -8.4810 -0.5 -6 300 302.5 0.83
6 11.2 -8.423 11.1994 -8.4260 -0.6 3 298.3 -0.57
7 11.4 -8.388 11.4033 -8.3840 3.3 -4 352.4 0.69
8 11.5 -8.381 11.5047 -8.3760 4.7 -5 30 354.1 1.17
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