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Abstract

Aiming at the problems of strong subjectivity, high missing detection rate and weak generalization
ability of traditional PCB defect detection methods, this paper designs and implements an auto-
mated PCB defect detection system based on YOLOv12. The system adopts a three-level architecture
consisting of data layer, business layer and presentation layer. Based on the DeepPCB dataset for
training, it realizes accurate identification and localization of 6 types of typical PCB defects such as
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open circuit, short circuit and rat-bite through the attention mechanism and efficient feature aggre-
gation network of YOLOv12. A visual interactive interface is built based on PyQt5, which integrates
core functions including defect detection, account management and data export. The detection time
of a single image is <20 ms, which meets the real-time detection requirements in industrial scenar-
ios, and provides technical support for the intelligent upgrading of quality inspection in the elec-
tronic manufacturing industry.
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Figure 1. Training process
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Figure 2. Software architecture
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Figure 3. Interaction flow chart of each software module
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