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Fig.1 Structure and principle diagram of rail gauge and wear

for portable rail inspection trolley
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Fig.2 The schematic diagram of laser vision inspection model

and system calibration
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Fig.4 The flow chart of IICP algorithm
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Tab.1 Measurement parameters
) ZH gl
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2 (A.,B...C.) (—0.008 61, 0.000 92, 0.001 96)
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3 R, 0.0014 1.6472 0.007 9
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Fig.6 The measured data curve of test line gauge
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Tab.2 The status of test line gauge and wear

EA s Hfl/m e KA 2 /mm
e U A 22.9 0.847
FAECINER A 19.8 —0.429
KB RE 35.9 (0.264, 0.066, 0.297)
HERE 97.9 (0.189, 0.180, 0.279)
5 ZRiE

T AR E L RGO R T — R
T HLAS L5 K TICP 53 32 19 7 08 5 XU /N 42 0
B % B FEASIN 7 vk A R G AT TSR
Bk SRR %05k AT DL SR LR K A A
B FERE , e RKIE f 22 /0T 0.1 mme %074 fE
J e HH B 2 % ) BEOIR 0, O £ B B H R LR B %
TR IF S AR SR At A7 IR R 22 (Y i2 8 2 4



55 3 3] KRR, 25 < T (60 44 QUG /N A 1 U R s e A L Oy v 605
b * 3L o [9] ZHANG Y, LIUM Y, CHEN Y N, et al. Real-time
vision-based system of fault[J]. IEEE Transactions on

(1] FBRIME, 220k 5, 2550 B, 46 HLAS HL 38 5 10 v A5 5 il Instrumentation and Measurement, 2020, 69(7) :5274-
A HIE L8 R [T]. k3 Ik 52 Wr L, 2018, 5284.

38(2): 394-426. [10] REWEEL, TR, B A, 4 . 3 F LA 0036 10 4 B
ZHENG Shubin, PENG Lele, LI Liming, et al. Multi- FER I & G RF 90 [T, A0 B 45 R 5 1558 . 2017(9)
sensors fusion of machine vision and inertial measure- 59-87.

ment[J]. Journal of Vibration, Measurement &. Diagno- TANG Xiaomin, WANG Peijun, LV Dongxu, et al.
sis, 2018, 38(2):394-426. (in Chinese) Research on rail wear measurement system based on

(2] BhaE, 2R 0 . BN%I S e v 20 T AL AU BT 58 [T ). Ak 2 machine vision [J]. Instrument Technique and Sensor,
2, 2017, 39(8):1-9. 2017(9): 59-87. (in Chinese)

SUN Yu, ZHAI Wanming. A prediction model for rail [11] XIONG Z M, L1 Q Q, MAO Q Z, et al. A 3D laser
wear evolution[J]. Journal of the China Railway Soci- profiling system for rail surface defect detection [J].
ety, 2017, 39(8):1-9. (in Chinese) Sensors, 2017, 17:1791-1804.

[3] ZHOU L, WANG W J, HU Y, et al. Study on the [12] starty, vF W] ARAHMR . 2 T o/ ok th 2 80 & 19 B
wear and damage behaviors of hypereutectoid rail steel PRS00 1 75 1 [ T). BRIE 2= 4, 2019,41(12) :82-88.
in low temperature environment[J]. Wear, 2020, 456: SHI Hongmei, XU Ming, XU Zujun. Rail track gauge
203365-203378. measurement method based on least-square curve fitting

(4] s, 03k, HImEAE, 2 3k w0 s v ik B s o theory[J]. Journal of the China Railway Society, 2019,
J6 TR A b B0 A T G E A P [ 7] v ) Ak Rl 2% 2020, 41(12) :82-88. (in Chinese)

41(7): 99-107. [13] X4 MG = 4 2 20 . AW 008 TR BB AR A6 I 3R 406 1 B
HOU Maorui, LIU Fengshou, HU Xiaoyi, et al. Typi- FOIF K LT]. BRI R, 2002, 23(6) :65769.

cal wheel-rail profile change and matching characteris- LIU Lingping, DU Heting, YANG Aihong. Develop-
tics of high-speed railway in China[J]. China Railway ment of rail corrugation inspection system [J]. China
Science, 2020, 41(7):99-107. (in Chinese) Railway Science, 2002, 23(6):65-69. (in Chinese)

[5] URDA P, MUNOZS, ACEITUNO I F, etal. Wheel- [ 141 30U R, 5, 55 . 50T 11 4 5 6 12 AG O
rail contact force measurement using strain gauges and PLBE SN ATk [T ). P4 g S8 K i, 2018,16:1°8.
distance lasers on a scaled railway vehicle [J]. LI Wentao, WANG Peijun, WANG Meng, et al. La-
Mechanical Systems and Signal Processing, 2020, ser visual dynamic measurement of rail wear on com-
138: 10655-10658. plete profile[ J]. Journal of Southwest Jiaotong Universi-

(6] FBRHH, SEBEA  BNE, 6T 302 BAR 10 55 . 2018, 16:1°8. (in Chinese)

CE A B2 0. o B B B 2013, 34 (2) . L15) AR, Tk, MR, 4 BULEG o WO (R
7-12. & bR E ikt gE 1] gl 4R, 2016, 38(8) :87-95.
ZHENG Shubin, CHAI Xiaodong, AN Xiaoxue, et al. ZHAN Dong, YU Long, XIAO Jian, et al. Study on
Rail wear measuring method based on dynamic template global calibration approach of multiple vision sensors for
[J]. China Railway Science, 2013, 34 (2) : 7-12. (in railway track profile measurement [J]. Journal of the
Chinese) China Railway Society, 2016, 38(8):87-95. (in Chinese)

(7] M4 BRHEG. KIFSE . A VUM BB 4 A [16] TG/GW 102—2019 #kis BB L HAE HMN[S].
GBI 1], R CE AL . 2005, 26(5) : 140-143. [17] PENG L L, ZHENG S B, CHAI X D, et al. A novel
CHAT Dongming, WEI Shibin, LIU Lingping, et al tangent error maximum power point tracking algorithm

. ) for photovoltaic system under fast multi-changing solar
Development of the inspection system for Shenzhen
) ] _ ) ] irradiances[ J]. Applied Energy, 2018, 210:303-316.
metro track inspection car[J]. China Railway Science,
2005, 26(5): 140-143. (in Chinese) e BRI E 197948 A

[8] Wobr, ARULVE ARBEME, 5 T 90K 4 IR 3 n) A1 1 9 A A HEE . BRI T s 2

PURCER VT M 7 i e [T). R 8l 5 b5, 2017,36(3) - 5 e R T B AL 8 FE (ML

65-69.

JU Biao, ZHU Hongtao, XU Juping, et al. Rail con-
tour matching method based on random vibrations of a
rail inspection vehicle [J]. Journal of Vibration and

Shock, 2017, 36(3): 65-69. (in Chinese)

e 5 R AR B R A BT 28 KD
(CHR3h D 512 Wi ) 2018 446 38 B4 2
) S8 3

E-mail:shubin.zheng@sues.edu.cn



