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The Application of Deep Learning in Intelligent Inspection
and Defect Diagnosis of Steel Quality

Xunbao Quan
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Abstract

In view of the problems of low efficiency, strong subjectivity and difficulty in quantifying internal defects in traditional steel quality
inspection, this study explores the application path of deep learning in this field. Firstly, a dataset covering the entire process from
continuous casting, hot rolling to cold rolling was constructed, containing 32,000 images of 8 types of defects and 18-dimensional
time series process data, with an annotation accuracy rate of 98.5%. Secondly, design two types of core models: the lightweight
YOLOVS8 surface defect detection model (mAP 94.2%, speed 28FPS), and the 3D CNN-U-Net internal defect segmentation model
(area calculation error < 3%). The research has solved the problems of real-time performance, defect quantification and quality
prediction in steel inspection, providing technical support for the transformation of the steel industry from "experience-driven" to
"data-driven".
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