H s 1k £ R 5 8 H

54 Techniques of Automation and Applications

2026 4F 55 45 % o5 1 1

DOI;10.20033/j. 1003-7241. (2026) 01-0054-05

ETH RN AR AL B RZRWERD T E
T, B E, & B,k R
(I 548 s AR/ DT 73 210000)

& E N T BRI R RGBT v, LN R FR SRR RN B A2 MR T R A B R Bk 38 3T R R OB AR BL
I TE ML B SRR SGIR AT MG, IR ek Y SIFT R4 VT BB 35 5 Wt 2 ik BHR & IE i — K KBl . B2 F YOLO v4 (2% 44
SRR ALY | LG 32 TP SR A I Sk FARFAIE 4 - 35 P 4%, B 20000 T A /N 8 THT B0 A L8 2= 80 A 1R R ¥ (EVA BV A s e .
RS IR, % 7 VA AE A JE R e AS U v 3 2 B0 €5, RR 52 EVA BV B 9 mAP {8 /5535 0. 993, 3iE B T 1% J5 v 1 4 aff 1
AR

KW AN T ICENE s LLANEUG SRR Rl A s SRR AF SR YO AR & B R G0 5 W40 I s A )

B4 2S . TP391.413;TP277 XEkFRERD: A XEHE: 1003-7241(2026)01-0054-05

A fault detection method of photovoltaic power generation
system based on feature extraction

QIU Xinyu, CHEN Xiao, LI Yue, ZHANG Zhen

(' State Grid Jiangsu Electric Power Co. , Ltd. , Nanjing 210000, Jiangsu, China )

Abstract: The aim of this study is to improve the detection method for damage faults in photovoltaic power generation systems, in order to
address the enormous challenges brought about by the expansion of system scale and the increase in complexity. By designing a VAV
inspection device equipped with dual light cameras, photovoltaic inspection images are collected, and an improved SIFT feature matching
stitching method is used to merge multiple images into one large image. A detection model based on YOLO v4 network, including backbone
feature extraction, detection head, and feature pyramid network, can effectively detect small surface fractures, snail lines, component
yellowing EVA detachment and other faults. The test results show that this method performs well in various types of damage fault detection,
especially the mAP value of EVA detachment fault is as high as 0. 993, proving the accuracy and effectiveness of this method.
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fault detection
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Fig. 1 Structure of the designed inspection device
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Fig.2  Structure design of the CSPDarknet53 network
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Fig. 3 Experimental scene image during inspection start
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Fig. 4 Two types of collected inspection images
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Fig.5 Stitching result of infrared images
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Fig. 6  Detection results of damaged faults
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Tab. 1  Detection results of mAP values
mAP
S g e S e —

BTk Jri 1 T2

e 0.956 0.752 0.658
LSS 0.988 0.786 0. 685
EEREDdy 0.992 0.792 0.705
EVA i % 0.993 0.795 0.758
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