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3D reconstruction model of asphalt pavement potholes and
determination method of the indexes

HUI Bing', GUO Mu', ZHOU Bowen®
(1. School of Highway, Chang’ an University, Xi’ an 710064, China;
2. Hunan Provincial Communications Planning, Survey and Design Institute, Changsha 410001, China)

Abstract; To detect the depth, area and volume of potholes automatically, three test bodies with different sizes
were scanned by 3D line laser technology. TIN plane interpolation method was employed to reconstruct the 3D laser-
point cloud data model, and a combination of contour line pick-up algorithm was used to calculate multi-dimension
indexes of potholes. The ASTM experimental criteria was adopted to verify the validity of index calculating method ,
and the error rules of depth, area and volume indexes of potholes in different sizes were analyzed. Results show that
the maximum relative errors of depth, area and volume of potholes were 4.60% , 3.87% and 10.82%, respectively,
and the relative errors of depth and area decrease with increasing of potholes sizes. Accurate detection of multi-
dimension index of potholes could be achieved with utilization of line laser technology, and this proposed method
could provide the basis for fast and accurate judgement of severity of potholes, determination of damage level and
estimation of repair materials.
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Fig.1 Principle of 3D laser measurement method
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Fig.2 3D laser measured system
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Fig.3 Depth of potholes computation
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Fig.4  Area of potholes computation
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Fig.5 Volume of potholes computation
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Fig.6 laboratorial pothole sample
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Fig.7 Laserpoints data of potholes
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Fig.8 3D model reconstruction of potholes
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Fig.9 Contour lines of potholes
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Fig.10  Multidimensional value computation of potholes
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Tab.1 Multidimensional value of potholes 1

HwE ORI/ mm HUE A em? Bkl A/ em?

WAL a b c a b ¢ a b c
1 16.08 15.38 14.28 118.71 122.53 115.69 103.898 111.229 100.310
2 15.35 15.11 15.42 113.76 116.50 120.38 110.757 108.100 101.066
3 16.16 14.33 14.46 114.45 124.70 116.42 102.130 109.987 99.673
4 16.35 15.67 13.74 123.57 120.78 113.48 99.856 102.223 104.360
5 15.06 14.45 14.96 113.97 112.73 120.29 110.711 106.013 104.692
6 15.02 15.58 14.46 114.21 123.40 117.95 109.486 107.414 97.998
7 16.05 14.62 14.86 110.51 120.48 117.05 108.195 97.715 101.111
8 15.16 15.42 15.17 119.31 119.71 125.08 103.435 97.690 97.918
9 16.41 15.63 15.35 112.66 113.17 116.96 109.482 99.625 103.049
10 15.34 14.03 15.51 119.40 119.26 121.21 110.363 98.862 98.375
11 15.57 15.16 13.85 117.01 122.77 123.57 107.493 97.383 100.165
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Tab.2 Critical value of multidimensional value

45 FRRME HUREVR B/ mm LT A em? AR em?
h 1.10 -1.13 1.05
’ k 0.84 1.01 1.00
) h -0.24 0.76 -0.12
k 1.00 1.11 1.02
‘ h -0.86 0.37 -0.94
‘ k 1.14 0.86 0.98
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Tab.3 Multidimensional value precision of potholes 1
J5 25 J5 2% A5 2 %
= YR bR ¥E
41 41 4[] 41 4[]
) 3 15.15 mm 0.577 0.207 0.577 0.784 5.0 5.8
(gt 118.23 cm? 14.229 2.114 14.229 16.344 3.2 3.4
A 103.660 cm® 16.470 15.107 16.470 31.577 3.9 5.4
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Tab.4 Multidimensional value computation results of varisized potholes

o RE/mm T/ em? K/ em?
=HYEFR bR - - - - - - -

ik 1 i 2 ik 3 it 1 bt 2 bt 3 ik 1 i 2 b 3
AT 15.88 24.4 32.98 113.82 517.69 1163.14 98.7 619.7 2671.3
OG5 15.15 23.56 32.09 118.23 534.92 1199.32 103.66 667.834 2382.21
AN iR2E 0.73 0.84 0.89 4.41 17.23 36.18 4.96 48.134 289.09
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