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Road defect detection using Mask R-CNN
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ABSTRACT

Road damage can impede traffic flow and potentially cause
accidents, leading to loss of life and property. With the advancement
of deep learning, it is now possible to automatically detect road
surface defects. This study proposes a road defect detection model
based on Mask R-CNN, a state-of-the-art framework for object
detection and image segmentation. The model was trained on 240
images (80% of the dataset) and validated on 30 images, with different
epoch settings and learning rates compared to determine the optimal
configuration. Performance evaluation was then conducted using a
separate test set of 30 images. Experimental results indicate that the
proposed model achieved an average precision (AP) of 23.35 at a 70%
confidence threshold, obtained with a learning rate of 0.001 and 100

training epochs.
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Figurel Framework of Mask R-CNN
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Figure 4 Example images of damaged road surfaces: (a) original image, and (b) result

(@ (b)

Figure 5 Example images of damaged road surfaces: (a) original image, and (b) result
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Figure 6 Model training error
970 Figure 6 WAAIAIAIUAANAIAYDINISENHUTNLAATIUIUTOUNITSU 1000 Epoch Tunsinnu
TumaAIANURANAINaNaIBE 19 BLLBY

Table 1 Average precision for detecting road

No. Epoch Learning Rate AP70 AP50
1. 100 0.0001 1.3270 5.611
2. 300 0.0001 12.651 27.348
3. 500 0.0001 19.689 40.312
4. 1000 0.0001 21.533 39.536
5. 100 0.0010 23.348 43.243
6. 300 0.0010 21.051 47.726
7. 500 0.0010 17.740 34.368
8. 1000 0.0010 16.243 30.469
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Figure 7 Road damage detection results
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Figure 8 Road damage detection results
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Figure 9 Road damage detection results
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