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Research on PCB inspection accuracy improvement based on YOLOv5s and
data augmentation technology
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ABSTRA

This report focuses on printed circuit board
(PCB) defect detection.As PCB structures become
increasingly complex, traditional automated optical
inspection (AOIl) technologies struggle to handle
diverse defect types. Consequently, deep learning has
emerged as a key approach to improving inspection
performance. To further enhance model effectiveness,
data augmentation and hyperparameter tuning
strategies are employed to reduce overfitting and
increase accuracy. The experiments utilize the

DeepPCB dataset provided by the GitHub repository

maintained by user tangsanli5201 to detect PCB
defects. The results demonstrate that the model
achieves an average Precision of 0.9805, Recall of
0.9742, mAP@50 of 0.9898, and mMAP@50-95 of
0.7562. The Fl-score of 0.9773 indicates strong
performance under conditions of moderate data
volume and limited computational resources. Overall,
the experimental findings show that integrating deep
learning with parameter optimization can significantly
improve the accuracy and efficiency of defect
detection in intelligent manufacturing.

Keywords: YOLOvbs, PCB defect detection, data
augmentation, hyperparameter tuning
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