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Metal Surface Defect Detection Model Based on Improved Resnet50
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Abstract; To address the issues of high cost and low efficiency in traditional metal surface defect detection, it is difficult
for modern manufacturing to meet the requirements of high precision and high efficiency. A metal defect recognition model
based on ResNet50 and improved deformable convolution is proposed. The model incorporates a residual connection structure
with deformable convolution based on ResNet50 network, enhancing its adaptability to complex defect shapes and positions.
Additionally, a convolutional attention module is introduced before the residual connection to better capture the features of
significant defects. By embedding this structure before the global average pooling layer, a new network architecture, named
ResNet50 _ DCAB, is formed. Experimental results on a metal defect dataset show that the ResNet50 _ DCAB model a-
chieves a maximum validation accuracy of 98.6% and an initial accuracy of 97.2%, outperforming commonly used deep
learning models. The results demonstrate that the ResNet50 _ DCAB model exhibits high recognition accuracy and robust-

ness in metal defect detection tasks, making it highly promising for industrial applications.
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