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Abstract

This paper focuses on the contact wire in the power supply system of rail transit and addresses the
core issue of improving the efficiency of contact wire defect identification. Based on the framework
of the YOLOv5s_6.0 algorithm network structure, it is improved and optimized by replacing the or-
dinary convolution in the Resunit residual module with the Ghost module and embedding the CA
(Coordinate Attention) attention module after the GCSP module. Comparative experiments were
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conducted based on the self-built contact wire defect dataset. The results show that the improved
YOLOv5s_6.0 algorithm has optimized various performance indicators compared to the original al-
gorithm: the precision rate has increased by 1.63 percentage points, the recall rate has increased
by 1.89 percentage points, the average precision mean has increased by 0.67 percentage points, the
frame rate (FPS) has increased by 13.58, and the model size has been reduced by 56MB. Further
calculation reveals that, under the premise of basically maintaining the same precision rate, recall
rate, and average precision mean, the FPS has increased by 18.44% compared to the original algo-
rithm, and the model size has been reduced by 31.46% compared to the original algorithm. The
research results confirm that the improved YOLOv5s_6.0 algorithm has a more lightweight model
size and higher recognition accuracy.
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Figure 1. Contact wire abnormal wear diagram
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Figure 2. The network structure diagram of the YOLOvSs_6.0 algorithm
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Figure 3. Ghost module schematic diagram
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Figure 4. Diagram of the GCSP1_x module
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Figure 5. Diagram of the GCSP1_x module
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Figure 6. Improved Backbone network code
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Figure 7. The network structure diagram of the improved YOLOv5s_6.0 algorithm
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Table 1. Environment configuration for network training
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CPU Intel(R) Core(TM) i7-12700F @2.10 GHz
GPU NVIDIA RTX 3080
BTN 32 GB
BERS Windows10 64 {37
IEES Python3.9
IREES SIHESE Pytorch1.71
GPU 55 CUDAI0.1

WERIEAR R H AR S A BN LS L N B HVE(SGD), RN ZR KL IR (batch size) BB 32, I
25 IR ZE 98 % (weight decay)y 0.0005, Il 2k FIH146% 2] #(learning rate) A 0.01, 1125 1 3)) & K (momen-
tum) B B 0.937, UZkFIRE (epochs)y 200 K.
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Figure 8. Improved training results of YOLOv5s_6.0
& 8. Bt ERY YOLOvSs 6.0 e R

N BB IGAE 0k /5 YOLOVSs_6.0 S92 i SERRERIE TR AR, ASCR S 1 s B3 Ah 2 57 7 R 6
FEA BB A N 2 SE AT B A ok fE A, FLBR I RN S W 9 B, HEFEN 0.91.

DOI: 10.12677/m0s.2026.154048 7 e RSE TR


https://doi.org/10.12677/mos.2026.154048

5Kl

Figure 9. Defect identification diagram
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Table 2. Comparison between the improved algorithm and the original algorithm

2. BERERSRIGE AN

U Y TR FEICIE SERARE B SAME FPS HERAFR
ot fa Bk 97.35% 97.43% 98.13% 87.21 122MB
JRUR B 95.72% 95.54% 97.46% 73.63 178MB

B17¢ 2 AN, BOdk S ) YOLOVSs 6.0 Bk SR EVEMLE, St aefabr SRS KR
Tt 163 ME A, BREZFEEA 1.89 NES A, PEREERMERT 0.67 MES AL TBRNIEEPS)IEF
13.58, BAUARARE S6MB. RN LS5 R, Budk 5 1) YOLOvSs_6.0 BiEfERGIhER . H H & K11
KRS0 = R OAR B RR L, 5IRS YOLOVSs 6.0 Bk A1, 11 FPS #BJRMAFEIEIRTT 18.44%,
B AR G 0GB A ok 31.46% . B FTIESE, MU S YOLOvSs_6.0 Bk B &R s R Ak &, [F
I ORAEAE o (1 R TR AT A
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St B O SRR A PERE, B YOLOVSs_6.0. YOLOvSs_ 6.0 + Ghost £, YOLOvSs 6.0+ CA
i (Backbone M5 A J5 —)Z) YOLOVSs 6.0 + CA 5 (Backbone M1 —)Z). YOLOvVSs 6.0 +
Ghost 5t + CA BT IHRISLES, SEIOE AL 3 fis.

Table 3. Comparison of ablation experiment results

3. IHASKIE LRI

bl et K AR CPIREEEIME FPS BUAYAR

YOLOV5s 6.0 95.72%  95.54% 97.46% 73.63 178 MB

YOLOVS5s_6.0 + Ghost #H 94.12%  94.36% 96.55% 89.84 98 MB
YOLOvVS5s_6.0 + CA f5tl(Backbone M4 ZE—Z)  98.34%  98.54% 98.81% 68.52 202 MB
YOLOVS5s_6.0 + CA f(Backbone M4 e —/Z)  98.75%  98.77% 99.42% 69.16 202 MB
YOLOv5s_6.0 + Ghost FiHt + CA Filk 97.35%  97.43% 98.13% 87.21 122 MB
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$ETt 13.58, MEABUAFRALEIE SOMB. RIZERSHA=E . 1[5 28 S SP3500 BE 3 = KA O IR il F b AR ORFE AR e
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