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A study on the improvement of concrete defect detection performance
through the convergence of transfer learning and k-means clustering
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Abstract Various defects occur in concrete structures due to internal and external environments. If there is a
defect, it is important to efficiently identify and maintain it because there is a problem with the structural safety
of concrete. However, recent deep learning research has focused on cracks in concrete, and studies on
exfoliation and contamination are lacking. In this study, focusing on exfoliation and contamination, which are
difficult to label, four models were developed and their performance evaluated through unlabelling method,
filtering method, the convergence of transfer learning based k-means clustering. As a result of the analysis, the
convergence model classified the defects in the most detail and could increase the efficiency compared to direct
labeling. It is hoped that the results of this study will contribute to the development of deep learning models
for various types of defects that are difficult to label in the future.
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Figure 2. Four types of images used in the analysis
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Figure 12. Defect image prediction result of FE ResNet 18
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