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Fig. 1 The authors' originally constructed U-Net type model.

Abstract

In product inspection processes, there is still an unmet need to classify products based on quantitative evaluation metrics,
such as crack length and area. To address this issue, this study applied a Fully Convolutional Network (FCN) model to
detect defects in fiber materials with complex shapes and evaluated its effectiveness. To prevent the loss of fine defect
features due to the downsizing of images, the input resolution of the FCN model was adjusted to a larger image size.
Furthermore, although U-Net improved generalization performance, it required higher computational resources and
longer training times compared to other conventional network models. To overcome this limitation, grouped convolution
was introduced within the U-Net structure to enhance computational efficiency and reduce the training time. These
approaches aim to develop a practical defect detection system that achieves high accuracy while minimizing time costs.



