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Improved lightweight PCB defect detection algorithm for YOLOv8n
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Abstract: In view of the problem that the current PCB defect detection algorithm cannot simultaneously take into
account the number of model parameters and detection accuracy, this paper proposes an improved lightweight PCB
detection algorithm ST-YOLO based on YOLOv8n. First, the backbone network of YOLOv8n was replaced by the
lightweight backbone network StarNet to adjust the network structure. Delete the large target detection layer and add
the small target detection layer. Secondly, C2{ module is combined with Star Block and CA attention mechanism to
design C2{-Star-CA module, which can better integrate local and global context information. Finally, lightweight
detection headers are designed to reduce the number of parameters in the model by using shared convolution. The

experimental results show that compared with YOLOv8n, the number of model parameters is reduced by 45. 5% , the

calculation amount is reduced by 56.8%, and the mAP% 0.5 is increased by 0.2%. It provides new possibilities to

meet the needs of mobile deployment.
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Table 2 Ablation results
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Table 3 Comparative analysis results of different target detection algorithms

Bl B¢ B Bl Ji T i B8] mAP»%0.5 ZH¥#&E/M  FPS
Faster RCNN 68.7 70. 2 70. 6 68. 8 70.1 69. 2 69.5 108. 60 18.1
SSD 97.3 98. 2 98.8 96.9 98.1 96. 7 97.6 24. 28 58.7
YOLOv5s 96. 0 96.7 97.5 95.9 97.2 95.4 96. 4 7.00 80. 4
PCB-YOLO 96. 2 96. 4 97.1 95.4 98.1 95.7 96. 6 21. 36 55.3
RT-DETR 97.6 98. 3 98.9 97.3 98.0 96. 5 97.8 17.00 56. 2
YOLOv8n 98. 2 99.0 99.1 97.8 98.7 97.2 98. 4 3.01 95.7
ARSI 98.3 98.9 99.5 98. 1 99. 1 97.1 98. 6 1.37 124.3
*4 AEREBRPCBRIERMNEEIILIWER

Table 4 Comparative analysis results of different lightweight PCB defect detection algorithms
R BRI E AL s % IF % R mAP%0.5 Z¥&/M  FPS
YOLOv7-tiny 97.4 98.1 98.5 97.0 98. 2 96. 4 97.5 6. 20 82.5
k23] 98.0 98.2 98.7 96. 8 98.5 97.1 98.5 10. 60 42.9
YOLO-MCG 97.2 98.3 98.1 97.3 98.0 96. 1 97.2 8.13 67.8
XHk[22] 98. 4 98.5 98. 2 97.7 98. 8 97.2 98. 4 2.50 85.4
CHKkL9] 97.8 98. 2 98.5 96.9 98. 4 96. 3 97.7 1. 90 88.3
A SO M 98.3 98. 9 99.5 98. 1 99. 1 97.1 98. 6 1.37 124.3
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