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Abstract: 
Inspection for crack features in nuclear power plant structures is important to maintain safe continued
operation. Deep learning is considered useful for automated detection of cracks in videos and images.
However, one major overhead of the deep learning route is the manual labelling cost of the training,
validation and testing datasets. Specifically, the manual preparation of datasets could require excessive
labour to label a sufficient number of images and is prone to inconsistent labelling standard. This
presentation  introduces an innovative automated labelling technique based on binary masks to overcome
these challenges. The proposed technique can automatically generate a sufficient number of labelled images
under a consistent labelling standard. As a showcase study, a convolutional neural network (CNN) for crack
feature detection in superheaters is implemented using the datasets produced by the novel automated
labelling technique. The result shows that the proposed labelling technique can significantly accelerate the
creation of datasets to train and evaluate an autonomous crack-feature detection system. Due to the black-box
nature of the CNN classification operation, the explicability of the classification results is demonstrated in
the presentation to help understand the decision-making mechanism.
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