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Abstract: In order to automatically and accurately achieve
multi-dimensional indexes such as depth, area and volume of
the asphalt pavement pothole, the advanced three-dimensional
line laser technology was used to scan indoor potholes with

different sizes. The laser point cloud data collected was
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processed using the triangulated irregular network ( TIN)
plane interpolation method by Matlab software and was used to
reconstruct the three-dimensional pothole model. Combined
with contour extraction method, the pothole border was
identified and multi-dimensional indexes of pothole were
automatically calculated. The relative error of different
pothole multi-dimensional indexes was compared and the
effect of laser’ s longitudinal spacing on relative error was
studied. The results show that the maximum relative error of
the pothole depth, area and volume are 3. 96% , 4.58% and
4.74% , respectively. The relative error of pothole multi-
dimensional index decreases with the increases of pothole
size. When laser’s longitudinal spacing increases from 5 mm
to 20 mm, the relative error of pothole multi-dimensional
index increases by degrees. The maximum relative error of
pothole depth, area and volume are 4. 65%, 6. 32% and
7.17% , respectively, when spacing is 5 mm. The relative
error of pothole multi-dimensional indexes increases
significantly when spacing becomes larger than 5 mm.
Therefore, to insure the accuracy of multi-dimensional index
detection, it is suggested that laser’s longitudinal spacing is
less than 5 mm. The method of pothole multi-dimensional
index accurately provides foundation for the pavement
structural layers identification of damage distribution,
evaluation of distress severity and estimation of materials

rehabilitation.

Key words: road engineering; asphalt pavement; three-
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Fig.1 Indoor 3D laser detection system
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Fig.2 Depth of potholes computation
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Fig.3 Area of potholes computation
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Fig.4 Volume of potholes computation
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Fig.5 Procedure of forming potholes indoor model
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Fig.6 Manual measurement of the potholes indoor model
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Tab.2 Original data of the pothole model

X/mm
Y/mm
—296.17 —295. 62 —0,27 0.27 300. 02 300. 57
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1. 04 —8.95 —8.99 —9.95 —9.88 0.12 0. 09
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Tab.3 Results of the pothole multi-dimensional index detection
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PR 0.03 1.30 1.25 0. 05 1.35 1. 20
RSt 2.34 122,77 294, 33 3. 90 173. 77 512. 33
#xtiRE 0.10 5.53 14.17 0.15 8.33 25. 47
FEXHEE /Y 3. 96 4,31 4,59 3.62 4,58 4,74
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Fig.8 Contour lines extraction
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Fig.9 Multi-dimensional value computation
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Fig.10 3D Reconstruction of the potholes with different longitudinal spacing
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of potholes indexes detection
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