®10%E F£2H = B
Vol.10 No.2

it 82 M 5 & A
Intelligent Computer and Applications

2020 &£ 2 A
Feb. 2020

XEHS: 2095-2163(2020)02-0240-06 PESES: U213.2+15 MRS A

EF L ERENNENERETR

=B, SERA,
(L TR AR K W B 20 4B, LI 201620)

W OE. AWsnEise REAATATAECRALZY MR T EABFNRER T, 43k 5 4 bn ik e
#E R R —Fr T LT3PU B M FE 45 R Bfe = /4 M BB R 2R 69 Ak 2 ik XAFE M 2 A %, 7% A B i s b4 % B REE S BE#
W ERTATRR IR SHERFE TR LE, RAEwA TR DR REGIIET T AT ST E 9 4se
18,5t BN RGP RIEHHBIEIABHT B XM, KEO LB R RN, R G004 m 5 Ao il 0 M B A 5t
ik X ALIEAS M K 08421, SIB A M A 38 ) 0.3 mm, 756 B AT 69 S IBAAS AT 2 20 & Fodb Sk R 38 L3RR B AT,
KEBIE . SuIEM F; MOEMBEE AR, Rk S AAW,; Fak

Research on track gauge measurement system based on laser sensor
GAO Ang, CHAI Xiaodong, LI Liming
(School of Urban Rail Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In the operation of the subway, whether the gauge value is in a reasonable range is a key factor affecting the safe
operation of the subway. Aiming at the need of fast and continuous detection of metro gauges, the paper proposes a non-contact
gauge measurement system based on LT3PU laser ranging sensor and triangulation principle. The system collects the geometric
parameters of the gauge detection points through laser sensors. After the analog - to — digital conversion, the digital signal is
transmitted to the upper computer, and then the gauge value based on the least squares principle is used to calculate the gauge value
of the current position, and real-time data recording is realized in the upper computer system for offline analysis, therefore a large
number of experiments are performed. The results show that the detection efficiency and detection accuracy of the system are greatly
improved compared with the traditional contact gauge detection. The gauge detection accuracy reaches 0.3 mm, which is in line with

the current gauge maintenance standard, and the test results are good on the laboratory and subway lines.
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Fig. 1 Track comprehensive inspection vehicle
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Fig. 2 System principle diagram
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Tab. 1 Parameters of laser sensor
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Fig. 3 Schematic diagram of laser triangulation
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Fig. 4 Voltage regulating circuit
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Fig. 5 Analog—to—digital conversion circuit
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Fig. 6 Analog—to—digital flow chart
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Fig. 7 Data fitting function of laser sensor
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Fig. 8 Schematic diagram of gauge calculation
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Tab. 3 Data table of system measurement and manual measurement
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