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ACAM-YOLOVSs insulator defect detection based on channel pruning

Zhao Lijie Yuan Changbiac Huang Mingzhong Wang Guogang Zhang Yanhua

(School of Information Engineering, Shenyang University of Chemical Technology,Shenyang 110142, China)

Abstract: To address the existing deep neural network models for insulator defect detection are large in size, high in
computational resource consumption, low in detection accuracy and difficult to deploy at the edge end. In this paper,
we propose a lightweight insulator defect detection model ACAM-YOLOv5s with asymmetric convolution and attention
mechanism based on channel pruning and YOLOv5s method. The ACAM-YOLOv5s model uses the asymmetric
convolution module ACBlock to replace the standard convolution in the residual structure of the YOLOv5s backbone
network, combined with the attention CBAM of channel and spatial blending for feature fusion to enhance the
expressiveness, feature extraction and robustness of the backbone network. PloU, which is highly sensitive to the size
and position of the bounding box, was introduced as a localisation regression loss to address the problem of low defect
detection localisation accuracy due to high insulator aspect ratios. The experimental results show that the pruned
ACAM-YOLOv5s model has relative advantages over the original YOLOv5s in terms of detection accuracy,
computational volume and model size, which can meet the needs of edge device deployment and has potential value in
the field of UAV aerial insulator defect detection.
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Z 03 IE mAP TR R R — . B
B 3 (Prune-0. 7) A BUER /IN o (H RS I00KS B A 2 IR A L 38
MR B A Rt &, B T EEMNRMEEE. &L,
BT 2 B TR BE T B 4% 2 (] IRH B 0 A 2 i B A 780 K
INBAE — TR AR D, R B AR SO BT 2 (Prune-0. 6)
PE R R BB b ACAM-YOLOvSs B,

2.5 ACAM-YOLOv5s #8883 bk 53 47

H T B AE R AR = L ACAM-YOLOvSs & 3 [
A6 R A AR [ Y B 4 U S o AR SRR R A I K
#E 3. 5 SSD, CenterNet, YOLOv3, YOLOv4,YOLOvV5s,
YOLOv5n DL K& ffi Ji§ EfficientNet-lite, GhostNet,
MobileNetV3 ,PP-LCNet £l ShuffleNet ¥ & 1k 5 T & 2%
B YOLOvSs e B B AT b, Rk g5 R E 4
FoR .

x4 AEEHENEEZHRUHLR

5 HY CRNCES map/ % K 3 BE /FPS 458 8K/ /M

SSD VGG16 86.5 19 92.1

CenterNet Resnet50 94.5 83 150.0

YOLOv3 Darknet53 86.4 35 240.0

YOLOv4 CSPDarknet53 94. 6 45 244.5
YOLOV5s CSPDarknet53 96. 8 130 13.6
YOLOVS5n CSPDarknet53 96. 4 130 3.6
EfficientNetLite-YOLOv5s EfficientNetLite 95. 6 112 7.5
GhostNet-YOLOv5s GhostNet 96.1 78 10.6
MobileNetV3-YOLOvSs MobileNetV3-small 94.5 111 7.0
PP-LCNet-YOLOv5s PP-L.CNet 94. 3 141 6.6
ShuffleNetV2-YOLOv5s ShuffleNetV2 94.7 136 6.3
ACAM-YOLOv5s(Light) Improved CSPDarknet53 97.6 112 5.7

EF LA —-RONLBG LSS, 54 FERN—
BBt B AR K AL AL A L, 82 8k ACAM-YOLOv5s B Al
TERNEE FEEESWN,. mAPIER T 97.6 %, MLk T
SSD, CenterNet, YOLOv3, YOLOv4, YOLOv5s,
YOLOVEn Ar S 8 7 11.1%.3.1%.11. 2% .3. 0%,
0.8%.1.3%, 78 B B K /N J7 i, B & {t ACAM-
YOLOvSs BRI AR A 5.7 M, {ZK F YOLOvVSn,
fHJE YOLOvSn B9 £ W0KE BE 8%, o DL R L B & oK
TEK: U o B B |, & 8 fb ACAM-YOLOvSs 35 8] T
112 fps, 5 YOLOvSs #8141 o & 4 F B, B e
BB, S MEH T F 0 4 g
) YOLOvSs 8 # 1, 5% 81k ACAM-YOLOv5s 7 A5 5l
KANERE B 5 bk e i AR BRSO T L A TS
BE. 00 E T 2.0%.1.5%.3.1%.3.3%.2. 9%, &t
Bl  TELE B % R AL TY A 06 000G B2 , A58 30 K /N ARG T okt 3
J AR ACAM-YOLOVSs B8l 5 £/ —Hr Bt &
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LR A R A 3T 45 Bt YOLOvss R 5158055 A
AR RE R BIAR KR F A SRR S B R
Ak B4 1 BB T LAAE SEBR AL AT &5 T R AT 48 2% T 10 Bl REAR
T WY UL AR SO T A A R R B TR R
YOLOVSs Fliz 8L ACAM-YOLOvSs A2 71 H 78 Wi e 42
R IR I 9 iR

Bl 9(a) ~ ()RR Z WX E 4, YOLOvVSs flg =1t
ACAM-YOLOv5s B W 45 5%, 9(b) YOLOv5s
TR Gk BE 9 mAP & 0.95 F1 0.96, B 9 (o) TR &AL
ACAM-YOLOvS5s #& B B b 1 mAP 2 0. 98 F1 0. 97,
AE A AR . B 9(b) s YOLOvSs X #14 F R
WA BT A, B 9 (o) thiz E Ak ACAM-YOLOvSs £ il
T YOLOvSss BRI KA B M4 % 7. HiEfb ACAM-
YOLOvSs R0 55 iR oK 22, b T Ie i a2
B I AT 81 AR SC 4% B 4k ACAM-YOLOv5s 44 B 4 4 5 41
PRSI 35 SR
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(b) YOLOVSSKHillZ: 8

( ﬁ%ﬁ:Ac-YOLvs '
MR

B9 YOLOv5s fi# &4 ACAM-YOLOv5s 2 1 it 4 I 4% 5

3 £ it

et

B X0k 28 2 1 e I ARG IR HE IR B AR B T EE T &
WA ] R, A ST IR S I T — A iR B AL Y 26 T B
KB 8 ACAM-YOLOv5s, %8 84l ] T 6 3 fr & 1
Fith ACBlock,CBAM ¥ 1 WL A1 PloU #1 k bR 42 =
HERURG NG 1 . 3235 % ACAM-YOLOv5s 45 7 17 5 i
BYAE, TR FF B0 755 46 DU KS B2 A 155 0 T T i A AL AR R, ek 2
BRI SH BAR TR B AR T8 T A% 4.
TELK T & LW mAP K5 T 97.62, BB K B A
5.72 ML e IR T 112 fps. RAAASCIRINB R
ACAM-YOLOv5s BRI A B i i 4G I G J5E 0 3 /N B 4
TR FR JELR G I B A $R T R — 22 T R i —
A F AR AL Y s 00 L
S % Uik
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