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Abstract

Aiming at the defects of low detection efficiency and limited applicable scope in strip surface de-
fect detection, a steel strip surface defect detection algorithm based on improved FCOS was pro-
posed. The algorithm uses convolutional neural network with deformable convolution to extract
defect features, uses key point feature fusion to enhance the detection model input and uses the
central point sampling strategy to select training samples to optimize model training. Finally, the
proposed algorithm is trained and evaluated on public dataset NEU-DET, Northeastern University
surface defect database. On NEU-DET dataset, the mean average precision of this algorithm achieves
74% and the detection velocity is 31.4 FPS.
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Figure 1. The basic structure of improved FCOS model
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Figure 2. 3 x 3 convolution receptive field (the red part is the receptive field of conventional convolution, and the yellow
part is the receptive field of deformable convolution)
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Figure 3. Deformable convolution network
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Figure 4. Sketch map of single feature point representation and key point set representation (red rectangle is the feature point,
and yellow rectangle is the receptive field corresponding to the feature point)
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Figure 5. Generation and fusion of key point sets
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Figure 6. Center sampling (the feature points falling in the green ring are regarded as positive samples, and vice versa)
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Figure 7. Examples of defect sample in NEU-DET dataset
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Figure 8. Detection results of improved FCOS (top row is ground truth, bottom row is the results of improved FCOS)
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Table 1. Comparison of experimental results of various defect detection models
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