Semi-supervised learning for crack detection in concrete surfaces with reduced labelled
datasets
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The prompt detection of surface cracks can avoid the subsequent development of major
damages and failures in existing concrete infrastructure. Machine learning can contribute to
more robust inspection. However, the lack of rich labelled datasets and the arduous nature of
manual image annotation are preventing wider applications. Indeed, a model trained on a small
dataset may fail in unprecedented conditions in which the assumption of independent and
identically distributed data can no longer hold. Contributing to overcoming this limitation, we
developed a novel semi-supervised framework within which a deep learning model can
leverage large unlabelled datasets to learn efficient representations even when the size of the
available labelled datasets is extremely small. UNet with the ResNet18 backbone was trained
with the proposed framework and using 2% of the labelled concrete datasets to achieve an
mloU score showing only a 2.6% difference with supervised training on 100% of labelled data.
Such results are promising and could enable real-world applications where the size of concrete
labelled datasets is extremely small for effectively detecting concrete surface cracks.



