5 414555 3 1] e 7R 2l R Vol. 41 No. 3
202446 A Journal of East China Jiaotong University Jun., 2024

XEHS:1005-0523(2024)03-0065-09

E T YOLOvV7x By &5l X M 5% &R BE e il 77 %

ERTURN S A b W R )W

(1. B ZRASEIE R 2k T8 , TT00 B B 330013 ;2. HeZR A5 K2 AR S22 5%, 1104 /5 330013)

[ B8 |42 ka7l T Ak W 525k 14 3% AR 0 % 412 B P AL, 42 i — A L T 250k YOLOVTx #9 8 fi I) 525k 14 1R
Ak (FiE] G b L TFAAEFRIRE 69 K 3% 5] N Swin Transformer M & %3 R AT RS ER S M & R EHMEE
A B AE 80958 1, B 5] 7 SIoU(SCYLLA-IoU) 45 $k i S8 He R P 4569 51 K Fa 20, A TR ST A2 R An 7 &) B ST L), UG
1% A coordinate attention(CA) iE & /1 WLl 824330 B P o) 77 Je B 2B R W A3 358 F 3R P AL He e o By B2 7 [4 R ]
A5 B 4E R R, S BCGHE Sk 45 R A BE R A 3K B 95.9% , 48R TR YOLOVTx SLik A Ml 4R & T 4.7% , Al ik LA 5] T
52 Wi/so [ 4 Bt ik Ak T A2 o 35k TG 1R 5] ARUSAG ) 2 AR T 69 19148, 2 52 AR L P AR 5 4% 3 2 ik ) P 35 Bk T HE & TAE
EOES &

RG] - R ) T 5 ER FA A5 ; YOLOV7xX ; Swin Transformer; SIoU 4 2 & %4 ; CA

PESES U2254 XHAREE A

A AR T, A F, E4, 5. LT YOLOVTX #945 fik M 52 £ R 4 5 & [0]. 48 AR a8 K 57 524k ,2024,41(3):
65-73.

Detection Method of Catenary Hanging String Based on YOLOv7x

Wang Xiaoming', Chen Zhiyu', Dong Wentao', Yao Daojin', Huang Yifeng’

(1. School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China;
2. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: [ Objective] Aiming at the potential risk caused by overhead contact wire defects during railway opera-
tion, an improved YOLOv7x method for overhead contact wire defect identification is proposed. [ Method ] Firstly,
Swin Transformer network is introduced at the end of the backbone feature extraction layer to replace the origi-
nal extended and efficient layer aggregation network module, so as to improve the ability of the network to grasp
global information. Then the SIoU(SCYLLA-IoU) loss function is used to replace the original network loss func-
tion, and the direction penalty mechanism is added to the convergence process of the prediction frame. Finally,
CA is integrated with the extended and efficient layer aggregation network module to enhance the global recep-
tive field of the neck network module. [ Result] Experimental simulation results show that the accuracy of the
model trained with the improved algorithm reaches 95.9%, which is 4.7% higher than that of the original YO-
LOv7x algorithm, and the detection speed reaches 52 frames per second. [ Conclusion ] The improved algorithm
solves the problem of low detection efficiency in hanging strings defect identification, which may improve the ef-
ficiency of detection of hanging strings defect in practice.
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Tab.2 Comparison of experimental results
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