®12% F1H 2 B8 it E M5 M A
Vol.12 No.1

2022 %1 A

Intelligent Computer and Applications Jan. 2022

XEHES: 2095-2163(2022)01-0132-06 hE 4y %E . TP391

b £k AR L £ T R R 5

B, W, REE, RSP
(1 Btk R RERRARMBIQF, £iF 201106; 2 LigFERHHNEZBRBIARLF, Lig 201612)

W OE . T IAT AR T BRI 7 A AR TN RSCRAI R I IT /A5 ) B, AR SO T — U S e A 25 S A
T ZR G5, SR ol 2 1T AL (IR 805 560 ) s (TS S 4800 E ARG, 1%, U288 e R G0 T IR SEAS Hn B B i 2
T PG, Il G Y YOLOV3 190145 S a2 Bl 2 T e s A S R ARSI 3 LR ARG e 35 7E R 48 1 10 2D B iole & ke i 1%
TR TN B AL AR R AR BB , TS BB AL 25 (R TE AN S48, SO0 45 SR 32 I, 2 fl 20 8% T e o G RS 0 S 0 3 [l R 3K 3|
90.21%#1 89.64% , Kl H FE iR 5] 0.015 s/, M br LA T S /R H IR ZEHZAE+2 mm LA 3l ARG BE 2K

KBEIA : Hfldh; REEE; A RIEASEL

MR SRS A

Research on comprehensive detection system for subway contact rails
ZHAO Yue', SUN Ming', ZHANG Guofu®*, CHEN Zhenyu’

(1 Shanghai Metro maintenance and Guarantee Co., Ltd., Power Supply Branch, Shanghai 201106, China;
2 Shanghai Zan Rail Transit Technology Co. Ltd. Shanghai 201612, China)

[ Abstract] The existing contact rail detection methods on subway lines suffer from low detection efficiency and few detection
items. In response to the above problems, a comprehensive contact rail detection system is designed to automate the detection of
contact rail surface defects (scars, abrasions, etc.) and spatial form parameters. The system uses a vision module to capture images
of the contact rail surface and a modified YOLOvV3 network to detect contact rail surface defects in real time; the parameters of
contact rail spatial position are calculated from the data collected by the 2D digital laser sensors, inclination sensors and displacement
sensors installed on the system. The experimental results show that the accuracy and recall rate of contact rail surface defects
detection reaches 90.21% and 89.64% , the detection speed reaches 0.015s/f, and the pull-out value of contact rail and the lead

height indication error are within +2mm to meet the detection accuracy requirements.
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Fig. 1 Schematic diagram of the main components of the system
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Fig. 2 Synchronous trigger control program flow chart
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Fig. 3 The original YOLOv3 model structure
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Fig. 4 Feature extraction network
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Fig. 5 Feature point extraction
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Fig. 6 Principle of detection of horizontal distance value and vertical height value of contact rail



136 /ORI B NS5 NMOA E RV
UK B E TR A (5) . recall = « 100% (8)
L =L+ (L, -Ls)/2 - L, (5) TP + FN
Fefh TR S AR A (6) . Hidp | TP 378 N T bR v R BB 1) FE AS 85 1 7
L,=L, + L (6) AN PF 3R 7 SRS DR R 0 Sk ik B R

Forp ) Ly, AT e 2 B AL KB A R
B Ly RGN O 2R B B B N N S 5 L,
T 5 Hh O 2 BB 22 A I TET AR Sk L rh o
LR RCHE (RN R G5 DL e ) 5 L, AR
B L3RR AU I 5 B A s L ARSIV [ 3R R
SEATRV T2V T [36 5 vy {1 ( Pl ARG R G 4t f ke
JE ) 5Ly PN ELRFAE A AR BRI TEAS H 5 AR AR I
H i BAR% 745 L, = 1588.6 mm, L, = 81 mm,
BN, L, Ly 1L, AE I AR A SO G i %
SRR RS

5 LIEWMR

ARLEE RN RGAE iR 16 S-4EZ BT R
AR ER SA DI, A A2 0~ 15 km/h, 3T
HEN 5 kb, SZSIIERAEEEIFRZI 250 mm,

5.1 REGREK

Xof SRR B 1 42 o I 2% T LB AT O 0, i
1 5365k BRI SEge Bt 48 | Aok g b =040 5%
1AM, BEALBRIE 1 375 3V A Ui 2R Bt 4, Ho Ay
161 FRAEAIMIREE . VIZRIER G A BRI R 3] 416x
416 pixels, WIUH~= 2] FE A 0.01, batch—size 4 6,
I RIEARIAEH 300 TR, BUE I R fi 0
T AL 575 P ARG I 25 R an Pl 7 T, AT DU H AR AL X 3
T A T 256 R 1 2 ik 2 4 T e o 12 BB A 280001

(a) IR (b) FR (¢) JEIR
B7 FREXBZEMEHREERARNER
Fig. 7 Detection results of different types of contact rail surface
defects
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Tab. 1 Performance comparison of different contact rail surface

defect detection methods

WiRis Precision /% Recall /% FBIFIRE/MB  s/f

YOLOV3 88.47 89.17 117.7 0.018
Tiny-YOLOv3 72.52 68.29 16.6 0.006
AT 90.21 89.64 59.5 0.015
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