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Improved YOLOvS5-based for detection of uneven coating of
electronic powders

Dai Sixuan He Qing Tang Qiongshuang Hong Wei
(School of Electrical & Information Engineering, Changsha University of Science & Technology,Changsha 410114 ,China)

Abstract: In the process of gas discharge tube production, the uniformity of electronic powder coating on the electrode
surface is the key to the quality of gas discharge tube products, it is mainly detected by human eyes now. Aiming at the
problems of low efficiency and poor accuracy of manual detection, an uneven electronic powder coating detection
algorithm based on improved YOLOv5 is proposed. Firstly, the collected images of electron powder coating on the
electrode surface are made into data sets, and data enhancement was performed. Secondly, the STDC module is used to
optimize the backbone feature extraction network, to improve the detection accuracy of uneven surface defects of hard-
to-recognize metal electrodes, and two feature layers are generated for adapting to the dataset size. Finally, Kmeans+
—+ clustering is used to optimize the computation of adaptive anchor boxes. The experimental results show that the

mAP@50 of the improved YOLOv5 algorithm proposed reaches 99.22%, which is 6. 84% higher than that of the
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original YOLOv5 network, greatly improving the detection accuracy, and is more efficient than manual detection.
Keywords: gas discharge tube;defect detection; YOLOv5;STDC Block; K-means—+ + clustering
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S R C
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Focus 320X320 1 32
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20X 20 1 2
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KRETRMFEI R LR TRZ AL, WS R B S
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SCRR[15] 95.58
At YOLOVS Bk 99.22

4.5 SBEINIEER

& B R HA &R R AR, £ LR TS LR
() B9 G 2 e v 2 4 4 T 4 1T S0 66 RS 3000 5 SF R 0 5 496 A 45
MR TR . AR SCHME B SL , BRUE AR R WG R E
AR S M, LA R E 7 B, n) RUA WG
B YOLOvS B2 3 FlOAR [ (906 BRI 30 N B9 46 U 2 R 38
RIMFE LB HIRBIRE IS,

7 OANEDEFRT A R CR

5 & it

A SCER X H TN TR W00 R IR L, B it T
YOLOv5 Bk i 46 0 e A 28 T 19 B0 F 00 R T 39 20 1
19 o SHE O S P R o S0 S PR T R AN ) BB
M, 72 7 B A9 8 R S 5l 4 m A b AT S0k
T i hE O ) 4 AT HL A IR 4 5 1 % STDC B e B FRAE 42 B
W 4% , 73 /D TR B B AL - RE T IR BRI R
TR B P TE R B0 4 B ROST B R AR T, o £ A Y Y A [
Z, BB lek WA i K-means + + RIS GRBUE
R Bl AR A B Anchors (AL AN %k, Eid 5
HEB LTI RS 0] %] AR SR 25 R R AR U A
B R R Pk B R SE A PE .

5% Lk

(1] WWIH,R—4. 3T HLA 5 1 22 18 B e A 0 7 35 B
grHE L] AN TR 4R . 2022,43(1) : 198-219.

(2]  ZEfH. TEE X6EE. 5 ETREFSHHZMEN
B8 3 T SR R TR [ . A SR R 2B R 2022, 43(3)
240-248.

[3] ZHOU W, FEI M, ZHOU H, et al

A sparse



G B A T YOLOVS 698 T 5k B R ¥ 814 3

(4]

L5]

(6]

[7]

L8]

[9]

(10]

representation based fast detection method for surface
defect detection of bottle caps[J]. Neurocomputing,
2014, 123. 406-414.

ZHANG Y, LI T, LI Q. Defect detection for tire
laser shearography image using curvelet transform
based edge detector[J]. Optics & Laser Technology.,
2013, 47. 64-71.

LIU W, ANGUELOY D, ERHAN D, et al. SSD:
Single shot multibox detector [ C ]. European
Conference on Computer Vision. Springer, Cham,
2016. 21-37.

REDMON J, FARHADI A. YOLOv3: An
incremental improv-ement[ ] |. ArXiv Preprint, 2018,
ArXiv; 1804.02767.

BOCHKOVSKIY A, WANG C, LIAO H. YOLOv4.
Optimal speed and accuracy of object detection[]].
ArXiv Preprint, 2020, ArXiv:2004.10934.
GIRSHICK R, DONAHUE J, DARRELL T, et al
Rich feature hierarchies for accurate object detection
and seman-tic segmentation| C]. Proceedings of the
IEEE Conference on Computer Vision and Pattern
Recognition, 2014, 580-587.

GIRSHICK R. Fast R-CNN[C]. Proceedings of the
IEEE International Conlerence on Computer Vision,
2015: 1440-1448.

REN S, HE K, GIRSHICK R,et al. Faster R-CNN:

Towards realtime object detection with region proposal

networks[J]. IEEE Transactions on Pattern Analysis &
Machine Intellig-ence, 2017,39(6):1137-1149.

[11] AR BREE, RARW, 45 FTH Faster R-CNN YK
EALBIPERR Iy iR ], P R, 2021,47(7) 6-12.

[12] fABF4R, ML, BB R, 8. & F it YOLOv4 &
PCB SR I BT 5T LT, (U AR F R, 2021,42(10)
171-178.

[13] DHhsfehs AR, A&, %, Bk YOLOvS P4 1 4K
AR B AS W Ty R [T T 2 5 RS 2R ), 2022,
36(8) :150-157.

[14]  E4%, ERE, B8, %, 2 T8 YOLOVS Mg
o 2% By o 2% 1 R R R I O Bk [T 0. ot 4 R 2022,
43(8) :60-65.

[15] Bizedh, HH# %, EF YOLOvS Bt Bk i Ep b B £
e SR L) ). AL I R, 2022,45(4) 1 59-65.

[16] FAN M, LAI S, HUANG J., et al. Rethinking
bisenet for real-time semantic segmentation [ C J.
Proceedings of the IEEE/CVF Conferencee on
Computer Vision and Pattern Recognition, 2021.
9716-9725.

[17] LOSHCHILOV I, HUTTER F. Sgdr: Stochastic
gradient descent with warm restarts [ J |. ArXiv
Preprint,2016, ArXiv: 1608. 039836.

1EE =T
WRBWE. AL A, EENT R Ty AT R B AR
W&

E-mail ;2246735788(@qq. com

- 161 -



