36k HoM HL T 5 AR 2 4R Vol.36  No.9
2022 4E 9 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION |

DOLI: 10. 13382/j. jemi. B2205220

ETHAEENTEERRNEZHAR"

R A A 3 U NS A A S - N~ L
(1. BB TRYEHER SR TR 1§ 200093;2. hEBAFEZS H F B ARESTEE  LiF  200083;
3. FIEERANIMBIN G BRA T FHE 2013144, B THREEAREBTHS¥E B 201620)

o OE AR TR IR R AR R A TR M E A N OT B R E U R LS W E R, SIS
ST B REAS AL PR YR R B A KRR 5 A I A (), AR = ok T S T, R PO G B {32 S AR IO B A8 e
i R 1CP L PR FCHE S =8, 58 UL = e s g, AR5 R B 38 R P (B U8 6 L S80I AT R4k, SR A4
P RESRFRYCTE B . SCU0 S5 R, ST 9 a7 1 B B Uk B O A B AR RS, 5 N TR By e K A iR
F40.021 mm, 5 EREE T RERIRZE R 0. 011 mm, e KERHEZE N 0. 006 mm , FF-A B HUHE AT AGF- ELREAG I B3R

SRR JRATRIIN  WOCHE B ; = 4l F A ; ICP S kplak s P ELRE 5 3G N A (E g

FESZES . TN206;U216. 3 XREFRIRAG: A E RiREF R4 ZE4CRD: 520. 6040

Research on flatness extraction algorithm based on rail type reconstruction
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Abstract: Pre-welding rail inspection is a significant step to ensure the safe operation of railway vehicles. Rail straightness is an
important index to measure rail quality. Aiming at the problems of cumbersome traditional rail flatness detection steps, limited single
measurement length and low measurement efficiency, according to the triangulation measurement principle, the overlapping of laser
profiler is used to obtain the rail contour data, and the improved ICP algorithm is used to quickly register the point cloud data to complete
the three-dimensional reconstruction of rail. Then the adaptive median filter is used to optimize the flatness parameter curve, and the
analog ruler method is used to solve the rail flatness. The experimental results show that the flatness extraction algorithm based on rail
shape reconstruction has the advantages of high speed, high precision and good stability. The maximum measurement error with manual
detection is 0.021 mm, the maximum error with high-precision electronic leveling ruler is 0.011 mm and the maximum standard
deviation is 0. 006 mm, which meet the requirements of flatness detection before rail welding.

Keywords : pre-welding; laser profiler; 3D reconstruction; ICP algorithm improvement; flatness; adaptive median filtering
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Fig. 4 Comparison of the two error measures
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Table 1 Comparison of registration algorithms
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Flatness parameter detection
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Table 2 Comparative experimental results

VB FH-BTFPER(0~1.5m) HH-ZER(0~1.5m) FEH-BFTR(0~3 m) FEH-FER(0~3 m)
B/ mm ISON( ISoN( ISON( ISoN(
o i 0.004 0. 004 0.007 2 0.020 6
ZEf 0. 006 0. 007 0. 001 0. 009
i 0.011 0.011 0. 008 0. 008
*x3 ENTEESHRENER
Table 3 Reconstructed flatness parameter test results
T HE 0~1.5m 0~3.0m
ZH/ mm TN fe/MAE PR 2= brifE2E TN fe/MAE PR 2= brif 2%
o i 0. 044 0. 037 0. 007 0.002 4 0.276 0.264 0.012 0.003 8
e 0.291 0.279 0.012 0.003 4 0. 439 0.421 0.018 0.005 5
F 0.355 0.334 0.021 0. 006 0 0.398 0.383 0.015 0.004 7
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