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Steel Surface Defect Detection Based on Improved YOLOvVS

Liu Zhishen', Zhang Xiaoling', Liu Keyu®, Liu Xiaojun', Liu Xiaojing’
(1. School of Intelligent Manufacturing and Control Engineering, Shandong Institute of Petroleum and Chemical Technology,
Dongying 257061, China; 2. Sinopec Group Shared Services Co., Ltd. Dongying Branch, Dongying 257029, China;
3. Sinopec Jingwei Co., Ltd. Shengli Logging Company, Dongying 257096, China)

Abstract: Aiming at the problems of unsatisfactory defect detection effect and insufficient feature extraction of small
and medium targets in steel surface defect detection, a YOLOvS5s-ADW algorithm based on YOLOVS algorithm was
proposed. a mixed model of self-attention and convolution (ACmix) module is integrated into the backbone network layer
to enhance the feature sensitivity of the model. The deformable large kernel attention (D-LKA) mechanism is added to the
feature fusion layer to enhance the ability of the model to capture irregular defects in images. The original loss function
was replaced by Wise-IoU loss function to reduce the influence of low-quality examples on the model detection effect and
improve the detection ability of small target defects, and the experimental verification was carried out on NEU-DET.
Experimental results show that the mean average precision (mAP) of the YOLOv5s-ADW algorithm reaches 88.3%, which
is 14.4% higher than that of the original model. The average precision (AP) of small target defects and defects with high
missed detection rate is also greatly improved, which can better solve the above problems compared with other
mainstream algorithms.
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