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Metal Surface Defect Detection and Segmentation Based on
Improved Mask R-CNN
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(1. Harbin Dongan Engine Co. , Ltd. , AECC, Harbin 150000, China;
2. College of Mechanical and Vehicle Engineering, Chongqing University, Chongqing 400044, China)
Abstract: To address metal surface defects, a surface defect detection and segmentation method based on an improved
Mask R-CNN is proposed. The method replaces ResNet-50 with advanced ConvNeXt-T to improve the backbone network for
feature extraction, add interleaved sparse self-attention modules to enhance the global modeling ability of the model in the
feature pyramid section, and strengthen the contextual information representation ability of the model through multi-level re-
gional feature fusion. Comparisons and validations are conducted on a dataset of steel surface defects. The results show that
the backbone network has the most significant improvement effect, with increases of 8.2% and 6.3% in the mAP,,, and
mAP,,.. indicators, respectively. Compared with other methods, the proposed method has the highest detection and segmen-
tation accuracy for steel surface defects, with the mAP,,., and mAP,,. indices reaching up to 0. 690 and 0. 662, respectively.
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