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Detection Algorithm of Steel Surface Defects Based on ERI-YOLO
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Abstract: Aiming at the problem of wrong detection and missed detection of steel surface defects caused by large scale variation and scattered
distribution, an improved steel surface defect detection algorithm ERI-YOLO based on YOLOv7 is proposed.Firstly, by constructing Efficient
Inverse Residual Block (EIRB), the Efficient Layer Aggregation Networks (ELAN) is improved, so as to enhance the model’s ability to ex-
tract features from images by combining dynamic global modeling and static local information fusion. Efficient Layer Aggregation Networks
(ELAN) by constructing an Efficient Inverse Residual Block (EIRB), which takes into account the advantages of dynamic global modeling
and static local information fusion, so as to enhance the model’s ability of extracting image features. Then, the Re—Calibration Feature Pyra-
mid Network (RCFPN) is designed to improve the effect of multi—scale feature fusion while reducing the number of parameters and computa-
tion of the model. Finally, the dynamic non—monotonic focusing mechanism is introduced and the Inner—WloU loss function is proposed by us-
ing an auxiliary bounding box to calculate the loss in order to improve the accuracy of the prediction box and accelerate the convergence speed
of the model. In order to verify the effectiveness of the improved algorithm, experiments are conducted on the NEU-DET dataset and the
GC10-DET dataset. The experimental results show that compared with YOLOv7, the average detection accuracy of the improved algorithm is
improved by 5.7% and 4.5%, and the FPS reaches 94.4 frames/s and 90.2 frames/s, which effectively reduces the phenomena of misdetection
and omission.
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Table 2 Results of ablation experiment
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Fig. 8 Loss function comparison
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