https://doi.org/10.5659/JAIK_SC.2019.35.11.163

HHY B LAY Ves 28T FAYE ¢<€ AdE U

A Method for Detecting Concrete Cracks using Deep-Learning and Image Processing
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Abstract

Most of the current crack investigation work consists of visual inspection using simple measuring equipment such as crack scale. These

methods involve the subjection of the inspector, which may lead to differences in the inspection results prepared by the inspector, and may

lead to a large number of measurement errors. So, this study proposes an image-based crack detection method to enhance objectivity and

efficiency of concrete crack investigation. In this study, YOLOv2 was used to determine the presence of cracks in the image information to

ensure the speed and accuracy of detection for real-time analysis. In addition, we extracted shapes of cracks and calculated quantitatively,

such as width and length using various image processing techniques. The results of this study will be used as a basis for the development of

image-based facility defect diagnosis automation system.
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Conv 1: Edge+Blob Conv 3: Texture Cony 5: Objeet Parts Fe8: Objeet Classes

Figure 1. Configuration and principles of CNN [5]
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Figure 5. Crack detector using Deep learning and Image processing
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Figure 7. Deep Learning Experiment Results

Table 6. Crack Detection Performance
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Figure 8. Crack shape extraction result
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Table 7. Calculation result of crack width & length

Width (mm) Length (mm)
No. Image base visual Image base visual
inspection inspection inspection inspection

1 0.2 0.3 922 900

2 0.1 0.2 1267 1260

3 0.3 0.3 1548 1550

4 1.1 1.0 873 850

5 1.3 1.5 913 930

6 0.7 0.6 1308 1350

7 0.9 0.9 1549 1510

8 1.5 1.5 781 770

9 2.0 2.0 682 670

10 0.6 0.5 436 450

11 1.2 1.2 792 800

12 0.4 0.5 799 800

13 0.6 0.5 1128 1150

14 0.7 0.7 1019 1050

15 0.2 0.1 943 920
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