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Detection and width measurement of concrete apparent cracks

based on computer vision
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Abstract; Efficient detection of apparent cracks in reinforced concrete ( RC) structures can provide evidence for
rapid assessment of earthquake-damaged structures. Such work exhibits large and repetitive characteristics in both
earthquake sites and laboratory environments, therefore, it is suitable to adopt the computer vision technology to
make up the inefficiency and uncertainty of manual methods. Using images from consumer-grade cameras as data
sources, a convolutional neural network (CNN) model suitable for concrete apparent crack detection is constructed
by integrating U-Net and VGG-16, and the model training and testing are completed based on a multi-type RC
component crack image database. Morphological operations and Otsu threshold segmentation are used to further
optimize the crack detection results as input data for width measurement. To reduce the measurement error of crack
width caused by the non-perpendicularity of the camera axis to the crack plane, perspective error correction is
performed on the original image using specific targets. After verification, the average deviation of the crack width
measurement after perspective error correction can be reduced up to 25%.
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Fig. 1  Framework and workflow of overall methodology
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Fig.3 Composition components of basic image sources
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Fig.4 Samples composition of image database
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Fig.5 Flowchart for the generation of samples and labels
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Fig.6 Loss and mean IoU changes of model training
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Fig.8 Crack detection performance of the model
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Fig.9 Optimization flowchart of crack detection
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Fig. 10  Apparent crack detection of RC structure on the earthquake site
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Fig. 12 Original image with perspective error and its corrected image
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Fig. 13 Basic process of measuring crack width using image filtering method
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Table 2 Comparison of crack width measurement results before and after perspective correction
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Fig. 14 Comparison of the original image, crack detection and crack synthetical tester images
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