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Abstract
Errors in component placement on Printed Circuit Boards (PCBs) can lead to functional
failures and increased production costs. Manual inspection for identifying and classifying
such errors remains a significant challenge in the electronic manufacturing industry.
Therefore, there is a need for an accurate and efficient automated inspection system. This
study aims to develop an automated detection system for PCB component placement errors
using the You Only Look Once (YOLO) algorithm. YOLO provides a one-stage detection
process that eliminates the need for multi-step approaches such as region proposal methods.
The development process involves dataset collection, defect labeling and annotation, data
preprocessing, model training, and performance evaluation. The proposed model is
developed to detect various types of defects, including missing components as well as
misaligned or improperly mounted parts. The system’s performance is analyzed using
accuracy, precision, confusion matrix analysis, and inference speed. Experimental results
demonstrate that the proposed YOLO-based system can automatically detect component
placement errors with high accuracy, thereby improving inspection reliability and
supporting faster and more efficient PCB production processes.
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