20247
B 5 DA H435

DOI:10. 19652/j. cnki. femt. 2305887

r N
mdl

ESgapit

E F %3 YOLOvSn B9 PCB SRPE#ME % -

2= R M+ Kk R O #H F 2
(BT AFRA5dEFIAEFER &R 430068)

& AT EUA B ED R B AR (PCB) i B A I T 325 1 58 KL /N B AR 51 B B T R L ARG T 3 R A 4R )AL, 42 i YOLOv8n-
ASCDP B[ MM . 58 .76 YOLOvSn #3046 384 i I SR #E Bl & Backbone 1% 28 A5 B, 7 B 84 i/ B AR A6 2
%Ak PCB /I H bR BB I 46 36 ok , 78 Backbone W1l A A8 bR 3 25 77 (CAY BLT 58 AL 45 AE 35 SCRN A B A 8, 32 v 7 B AR i
BRI s T3 A BT B T LA L B AR L 1 d5f B R AR R T % SR T PConv XA R HEAT e 4 B AR UE T A8 20 1 i ff . KRR
Ul TSR [ RUSE 5 5 o R 2 R AR S ST A 1 ) R, SR FH R e XD Bt S 9k R S S [ UH R BREL (Focaler-SloU)D , 42 i #8
TS SO B A TR . SCER 25 SRR B, YOLOv8n-4SCDP B 1 # (A0 e B 1 - B4 39 (6 (m AP) 3K 3] 95. 8 %6 , 46 Il o7 26 35
F T 65 fps, ARME YOLOVSn X T PCB /N H 47 5 54 I Ko 28 w5 A6 I0KG J88 1% 462 Im) St

A : YOLOvV8n; PCB i [ 5 /)N F AR B b A 5 285 82 3% 42 5 7 28 ) L

FESZES: TP391.4 ERARIRED : A ERREZR S ER: 520.60

PCB defect detection algorithm based on improved YOLOv8n

Jiang Yuan Fu Bo Quan Yi Li Hao
(School of Electrical and Electronic Engineering, Hubei University of Technology, Wuhan 430068, China)

Abstract: In response to the issues of large computational load, easy omission of small target defects, and slow detection
speed in existing PCB defect detection methods, this paper proposes the YOLOv8n-4SCDP defect detection algorithm.
Firstly, upsampling is added to the neck network of YOLOv8n, integrating shallow semantic information in the
Backbone, and a small target detection head is added to reduce the omission rate of small target defects in PCBs.
Secondly, the CA attention mechanism is integrated into the Backbone to enhance the semantic and positional information
of features, thereby improving the feature fusion capability of the model. Thirdly, a dense connection mechanism was
designed to enhance the utilization of defect features in the model. Additionally, PConv was employed to compress the
model, ensuring both accuracy and significantly reducing the model’s size. Finally, to address the issue of imbalanced
difficult and easy samples, we employ a linear interval mapping method to redefine the Focaler-SIoU regression loss
function. This approach enhances both model convergence speed and regression accuracy. The experimental results
indicate that the YOLOv8n-4SCDP algorithm achieves an accuracy of 95. 8% and a frame rate of 65 fps. This effectively
addresses YOLOv8n’s issues related to high defect omission rates and low detection accuracy for small PCB targets.
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YOLOv8n network structure diagram
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Improved YOLOv8n network structure diagram
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Table 1 YOLOv8n with various attention mechanisms added separately

L G PEN IR mAP@0.5/% 3% di%(/GFLOPs SH IR /N /MB
YOLOv8n 0. 902 0. 920 89.9 8.1 3006 818 5.9
YOLOv8n-SE 0. 832 0. 930 91. 3 8.1 3008 130 6.0
YOLOv8n-CBAM 0. 842 0. 930 90. 4 8.1 3018 012 6.0
YOLOv8n-CA 0. 832 0. 940 91.5 8.1 3012 346 6.0
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Table 3 Performance comparison of algorithms after different module improvements
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