Fe2d: A 1H1.0134-0142 %L@@Z(fé Vol.62,No.1:0134-0142
202641 A 16 H High Voltage Apparatus Jan. 16, 2026

DOI:10.13296/j.1001-1609.hva.2026.01.017

E Tt YOLOVSs B9 28 2 FERPE A0 T /5 3%

%é’"ﬁe "H”“z'z R E, BRE
T TR AR T S5ERB RS, 7 #5  125105)

HE: %%ﬁ/\#}bm#ééﬁ W, A A g, A B AT T B TG A Ty k0 R, 1R 538 3] BAR A AR R B O R T
KAFIEE S S P AT, 8% T 5 R4 R 5 AR AT E RS . w328 T — AP T 8E YOLOVSs 89 4.4 T
Bl ik, Gk, TR ERER, RBEHCAEZEN NS S Lhaes L EZ TFTRERNEES
AU L5 20 2R W 450 45 A8 B BEAT y){}"‘ﬁ%ﬁﬁpﬁ LAPH B R IR T 09 T AL, FIE SRR ARFR I Lok, 2
7T 8] 2 FF AL 45 A (SPPF) $E 4T 2 ik, 7 R 2 B9, i, P AR A s R 49 09 A R 42 B 42 %, ¥ Transformer 5
C3BE oy 5% £ 4 #’J(Bottleneck)#ﬁ]%é\,i‘“’&?}‘%iX@'é@éﬁ%éklfaﬁ%/fiﬁﬁbﬁ'] t ;5,18 8 K-means 527
S ERITRESN, AT A RESWMIER T, EHIEE LATIHIE, B E 0 7 k- T E LR
97.4%, B W 534 5| 94.8% , 39T 45 4 97.6%, % F ik A 3R T AL IRF T W% T seratomlat /), it
— Wi R T BT B A A A E R

KHIF: YOLOvSs; %-F; & AMUh); sefaem; SPPF

Detection Method for Insulator Defect Based on Improved YOLOvVSs
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Abstract: Electric power inspection based on UAV aerial photography has become presently the mainstream method
for insulator defect detection. However, in case of such issues as insufficiently distinct image features or excessive in-
terfering features, the defect identification of the insulator is difficult and the detection accuracy is not high. There-
fore, a method for insulator defect detection based on improved YOLOvS5s is proposed. First, the convolutional mod-
ule is redesigned, and then integrated with the CA attention mechanism. Furthermore, the attention mechanism is in-
corporated into the backbone network to perform multi-scale feature fusion with feature maps from the neck network.
This helps to suppress interference features in complex environments and enhance focus on defect feature extraction.
Then, the spatial pyramid pool structure (SPPF) is improved to enlarge the receptive field and reduce the useful infor-
mation filtered out by the model. After that, a Bottleneck in the C3 module is combined with Transformer to enhance
the model’ s ability to recognize insulator defect characteristics. Finally, the K-means algorithm is used to perform
cluster analysis on the data set and recalculate the most suitable anchor frame size. Verification is performed on the
data set,and the average accuracy of the improved method reaches 97.4%, the recall rate reaches 94.8%,and the aver-
age accuracy is 97.6%. This method effectively improves the ability of insulator defect detection in complex environ-
ments, and further meets the demand for defect detection accuracy of insulator .
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Table 3 Comparison of experimental results
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