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Abstract

Pothole seriously affects driving safety, so it is important to detect the pothole effectively. 3D de-
tection can solve the problem of difficulty to identify the pothole in 2D images under uneven illu-
mination or shadow conditions. In this paper, the acquisition principle and calibration of 3D de-
tection system designed by us are presented. A method based on 3D data pothole detection is
proposed. It is compared with the gray threshold method and the artificial intelligence method.
The experimental results show that the proposed method is similar to the gray threshold method
in recognition effect and takes a little longer time, but the recognition effect is better than the ar-
tificial intelligence method and the time-consuming is shorter, showing great practicability of 3D
detection method for pothole.
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Figure 1. Principle of line structured light three-dimensional imaging system
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Figure 2. Three-dimensional acquisition equipment and components installed on test vehicle
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Figure 3. The effect after black point data removed
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Figure 4. 3D road surface image before abnormal data processing
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Figure 5. 3D road surface image after abnormal data processing
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Figure 6. 3D map of height data with pothole
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Figure 7. Mathematical model of cross section of pothole
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Figure 8. The process of artificial intelligence recognition of pothole
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Figure 9. Road surface data with pothole, (i) group. (a) Height data to gray map; (b) Height data recognition result; (c) Pothole
red marked map
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Figure 10. Road surface data with pothole, (ii) group. (a) Height data to gray map; (b) Height data recognition result; (c) Pothole
red marked map
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Figure 11. Road surface data without pothole, (iii) group. (a) Height data to gray map; (b) Height data recognition result; (c)
Pothole red marked map
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Figure 12. Group (i) pothole red marked map. (a) Height data mutation method; (b) Gray threshold method; (c) Artificial in-
telligence method
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Figure 13. Group (ii) pothole red marked map. (a) Height data mutation method; (b) Gray threshold method; (c) Artificial in-
telligence method
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Figure 14. Group (iii) pothole red marked map. (a) Height data mutation method; (b) Gray threshold method; (c) Artificial in-
telligence method
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Figure 15. Group (i) recognition result binary map. (a) Height data mutation method; (b) Gray threshold method; (c) Artificial
intelligence method
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Figure 16. Group (ii) recognition result binary map. (a) Height data mutation method; (b) Gray threshold method; (c) Artifi-
cial intelligence method
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Figure 17. Group (iii) recognition result binary map. (a) Height data mutation method; (b) Gray threshold method; (c) Artifi-
cial intelligence method
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Table 1. Time consuming of different methods for identifying pothole
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