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Lightweight PCB Surface Defect Detection Algorithm Based on Improved
YOLOvS8n

ZHU Zeyu, XIAO Mansheng, XU Meng, WANG Yaoyao, YAN Jin
(College of Computer Science , Hunan University of Technology , Zhuzhou 412007, China)

Abstract: A modified YOLOv8n algorithm was proposed to address the low detection accuracy and high computational cost in PCB surface de-
fect detection. The backbone network was replaced with MobileNetV3 to reduce the number of model parameters and improve detection speed
and accuracy. A CA_C2f module was designed to replace the original C2f module, enhancing feature extraction and small object detection. The
combination of DFL and an improved Focal-EloU was introduced to optimize the bounding box regression in the loss function. Experimental re-
sults showed that the improved YOLOv8n achieved better accuracy, mAP, computational cost, and parameter count compared to the original
YOLOv8n on the PCB defect dataset, with a mAP of 96.6%.
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