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Abstract

This research presents the development of a
Printed Circuit Board (PCB) surface defect inspection system
designed to enhance the performance of traditional Automated
Optical Inspection (AQI) systems. The AOI systems, relying on
image comparison between real and reference images, often
face limitations in terms of accuracy, speed, and their inability
to provide explainability for detected defects. This study applies
the YOLOV8n algorithm, a high-performance deep leaming

technique, to accurately classify common PCB defects.

*HUsziusussuia

The system was studied and tested on six prevalent defect
types including open circuit, short circuit, spurious copper,
mouse bite, pin-hole, and spur. Experimental results
demonstrate excellent performance, with the developed
system achieving a Mean Average Precision (MAP) of 96.8% at
the Intersection over Union (loU) threshold. This result is
appropriate for intelligent quality control in manufacturing lines,
and is expected to significantly improve production processes

and sustainably reduce error rates.

Keywords: PCB defect detection, Deep Learning, YOLOVS,
Explainable Al (XAl), Feature Visualization, Automatic Optical

Inspection, Smart Manufacturing
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