B AL B S fE . 2024, 32(2) il Sk N
42 - TComputgl1 f/leasurellnento«?zL éontrol ;D]\IJ Iit'_ﬁﬁﬁlzﬁ -l‘é\li-‘ﬁ|
N EHS 1671 -4598(2024)02-0042-08  DOI:10. 16526/j. cnki. 11-4762/tp. 2024. 02. 007 hESHES TP391. 41 XEERIREG:A
A A .
T8 YOLOvSs 1% B 25 2% B 50 7
™ 3 A : A O
IR 1T 9 462 0 15 7]
HEX', ¢¢u', £ 647, 5 W, 144

(1. Bt LR e N LR RIS BE . Mat 211167;
2. VLR B BB B 53 TREMES PO MRt 211167)

WE: WHIRFENLEEN TEANGBEMAH DB ECESR,; XM AaLE TBR TREMAM AR EEWITBEIRTH,
X EL B B H AR KL IS4 YOLOVSs #EAT B, H Je B 0 4 s 28 B 2 W0 25 0 42 46 AR R . 51 KR X b BE B 3 o B Jr 1l 2 45 51
2 CLAHE X Bl 5 i 47 L Z5 40 21, 3R TFIE R XF LG BE 5 S xRN H AR BE B B i [a] B, 76 YOLOvSs W &% /35 mb B R im CA &
FI R BT T AR H AR 0 LR TT s B TR 4 i e ARG 2SR AR T AR e O R YGE ] IR E F CARAFE, T 47
TR AE T W) B BT A BN S 800 s TR 7 S8 IR AR LA )2 . R A 3 TR U SR AR 1Y GSConv 45 BB AL B b o 45 FR L
Yo, WOBRSHE . R slim _ neck FRAEREA 2548 . SR B AR G RE . 3K 3 20 068 200 S B ik ) el 488 P A JO0RG B2 11 5 2R 5 52
AR B E I YOLOVSs 45, mAP 4T T 4.4%, SHORWA T 3. 4%, AEBBNER/N T 2. 7%, EWH T HIEM
AR

e HARKI; A IR YOLOvSs; CA iR J1; CARAFE; GSConv _ slimneck

Detection and Identification of Transmission Line Damage Prevention
Behavior Based on Improved YOLOVvSs

ZHENG Liangcheng', CAO Xuehong', JIAO Liangbao'?, GAO Yang', WANG Yansheng'
(1. Al Industrial Technology Research Institute, Nanjing Institute of Technology, Nanjing 211167, China;
2. Jiangsu Intelligent Perception Technology and Equipment Engineering Research Center, Nanjing 211167, China)
Abstract: It is crucial for the safety of the power system in the entire energy transmission process. Aiming at the main external
force destruction behavior of super large engineering vehicles and fireworks in the transmission line, the single-stage target detection
algorithm YOOv5s is improved. Firstly, for the working environment of the transmission line with heavy rain. fog and dust. the re-
stricted contrast limited adaptive histogram equalization (CLAHE) algorithm is introduced to defog the image. and improve the image
contrast; In response to the long distance problem of detecting targets, a coordinate attention (CA) mechanism is added to the
YOLOVSs network to enhance the model’s ability to locate targets; The nearest neighbor difference sampling method in the original
network is replaced with the lightweight universal up-sampling operator content-aware reassembly of features (CARAFE), which bet-
ter captures the feature map while introducing smaller parameter quantities; Finally, in the feature fusion layer of the network, a
ghost-shuffle convolution (GSConv) module with channel shuffling idea is used to replace the standard convolution module, reducing
the model parameters. and then Slim _ Neck feature fusion structure is utilized to enhance the target attention, reducing the model
parameters while improving the detection accuracy. The experimental results show that the mean average precision (mAP) of the im-
proved YOLOv5s network improves by 4. 4%, the number of the parameters reduces by 3. 4%, and the memory of the weight model
by 2. 7%, proving that the algorithm is effectiveness.
Keywords: target detection; external force damage; YOLOv5s; CA attention; CARAFE; GSConv _ Slimneck
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SIE/NT 12.3 MB, 6.4 MB, BXEHNTKET 14.3%, [F
FER ™8, 1% GSConv _ slimneck # ¥ 5 YOLOv5s 1
FRIEREGE )5, H S H0E A BR R 23 s T 1.7 MB,
0.9 MB, Jf H 7€ {3 iiF #5852 & 4k 1) W] i A% o B iR 42 71 7
1.4% ., HILIFB T GSConv + slimneck A DL % & Hi {5 iF
YOLOVSs Rk il 5 #4201

F 4 BRI LR

| maps| e | | P s
YOLOvVS5s 84.5 89.4 77.0 26.8 14.5
MobileNetv3 71.9 83.8 58.9 19.2 10.5
ShufflenetV2 70.2 81.1 60. 7 14.5 8.1
GSConv_slimneck 85.9 81.6 76.7 25.1 13.6
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