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Mean Teacher Learning Structure Optimization for Semantic Segmentation of

Crack Detection
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Abstract: Most infrastructure structures were completed during periods of economic growth. The number of infrastructure structures reaching their

lifespan is increasing, and the proportion of old structures is gradually increasing. The functions and performance of these structures at the time of
design may deteriorate and may even lead to safety accidents. To prevent this repercussion, accurate inspection and appropriate repair are requisite.
To this end, demand is increasing for computer vision and deep learning technology to accurately detect even minute cracks. However, deep learning
algorithms require a large number of training data. In particular, label images indicating the location of cracks in the image are required. To secure

a large number of those label images, a lot of labor and time are consumed. To reduce these costs as well as increase detection accuracy, this study proposed
a learning structure based on mean teacher method. This learning structure was trained on a dataset of 900 labeled image dataset and 3000 unlabeled

image dataset. The crack detection network model was evaluated on over 300 labeled image dataset, and the detection accuracy recorded a mean
intersection over union of 89.23% and an F1 score of 89.12%. Through this experiment, it was confirmed that detection performance was improved

compared to supervised learning. It is expected that this proposed method will be used in the future to reduce the cost required to secure label images.
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Fig. 1 Dataset: (a) crack image and (b) label image
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Fig. 2 Learning structure of mean teacher
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Fig. 3 Result Images: (a) Input images, (b) Label images, (c) Supervised, (d) Mean teacher
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