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Abstract  
For damage classification of a building, the soundness of the structure is evaluated based on superficial visual information 

through a field survey, which can be extremely dangerous and may require specific expertise. This study used image processing 
to detect cracks and analyze the degree of crack damage. Images of the cracks were captured using a 4K camera during the 
reinforced concrete (RC) column loading test. Image processing was used to determine the presence or absence of cracks by edge 
detection, contour detection, and color detection. The degree of damage to the cracks was analyzed using image processing. Edge 
detection accuracy varied depending on the parameters, and objects that did not crack could also be detected. The results 
obtained for contour detection depended on the brightness of the image. For color detection, cracks were detected using a method 
that splits and combines input images. In this study, the length of the straight line of cracks was calculated to analyze the degree 
of damage. However, it was difficult to evaluate the length of bent cracks. 
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Fig 1. Image data acquisition 
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(Fig.2)
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Fig 2. Extraction of experimental specimens with cracks 

 

Table.1 PC performance 

CPU Intel(R)Core(TM)i9-10900K @3.70 GHz 

RAM 32 GB 

GPU NVIDIA GeForce RTX 3090 

capacity(SSD) 500 GB 
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(A) Minimal parameters (Min=0, 70) (B) Maximal parameters (Max=200, 70)  (C) Optimal parameters (Op=70, 70) 

Fig 3. Edge detection using the Canny method 
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Fig 4. Contour detection using the Threshold method 
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Fig 5. Color Detection Procedure 
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Fig. 6 Color detection results by HSV model 

 

OpenCV Fig.7

(1) (4)

1 300px × 300px

Threshold

RGB

45.0 mm 43.8 mm

97.3% (Fig.7(C))

 

 

    (1) 

    (2) 

    (3) 

   (4) 

 

[dots] [dots] [dots]

[dots/inch] [inch] [mm/pixel] (1 

inch 25.4 mm) [mm] [pixel]

[mm]  

 

   

(A) Input image (B) Binarized image (C) Image processing 

Fig.7 Results for length of cracks 
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