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Abstract

The traditional method of measuring road surface roughness is the three-meter ruler method, but
this method has low measurement efficiency, large error and large human interference factors,
which is increasingly unable to meet the needs of modern society for road quality inspection and
road maintenance. With the rapid development of laser radar, the instrument of non-contact de-
tection and acquisition of surface information of target objects such as pavement and building has
become a hot topic in current social research. Based on its non-contact, high efficiency, high preci-
sion and other characteristics, the vehicle-borne laser radar scanning system has become a new
method for rapid measurement of pavement flatness.
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Figure 1. Components of vehicle mounted laser scanning system
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Figure 2. Technology Roadmap
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Figure 3. Original image of laser point cloud on pavement
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Table 1. Categories in the Terrasolid classification algorithm
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Table 2. Relationship between roughness IRI (M/km) and pavement performance
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Figure 4. Laser point cloud of pre-treated road surface
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Figure 5. Chromatogram of slope value distribution of laser point cloud on pavement
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Figure 6. Vehicle-mounted laser non-ground point clouds
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Figure 7. Vehicle-mounted laser ground point cloud
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Figure 8. Ground laser point cloud on the experimental road section
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Table 3. Relationship between pavement evaluation standard and IRI

%= 3. BEIFNRES IRI XK
PR AR it = i w F=

IRl (m/km) 2~4 4~6 6~8 8~10 10~15.3

AP 9~11 1 IRI S5 R KB, QA s A i, 7R 1% 9206 g B T 47 B R Rl e it
HAE BRI E EE A TE 1.250~5.246 JEE N, SEA BRI AT BOR B A A BRI, B RERE A, IR A

DOI: 10.12677/iae.2022.104036 280 INE SR E S


https://doi.org/10.12677/iae.2022.104036

B R

DRAERA, BRAETEIRMESIRT 10 BLE, FoRZ Sl BT R ZE . RYEE AN (A
AARGEVEERRAED H HVEER, BRI B B BRI TR R, AP e AR SR A R, RPAR LR
THER AR, TG RQIAE T4 R I 4.

— AR bR
—— TRl B - A

16
14 A .
] - %
12 A
4
R 10 }/
F 1 =S|
B g L&
i3 ] %
6 —
4
] -
2 -
O T T T T T T T T T T T T T T T T T T T T
0 20 40 60 80 100 120 140 160 180 200
[ 2E BS /m
Figure 9. Road roughness IRI and evaluation grade at 10 m interval
9. 10 m [EIf® THYERE TR IRI FITFMEFR
—— [ - [ b e
—— [EJRE R B PP S R
10
R/
87
bx it
7 i
£ 61 ST
i %
4 —
R
2 —
T T T T T T T T T T T T T T

- — :
0 20 40 60 80 100 120 140 160 180 200
(11 o 2 5 /m,

Figure 10. Road roughness IRI and evaluation grade at 20 m interval
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Figure 11. Road roughness IRI and evaluation grade at 30 m interval
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Table 4. RQI value calculation results
4. B RQIEHTHLER
A 285 P 22 IRI(m/km) RQI(%Y)
1 1~2 0.827 1.420 95.25
2 2~3 0.811 1.410 95.18
3 3~4 0.842 1.410 95.16
4 4~5 0.809 1.420 95.21
5 5~6 0.783 1.400 95.18
6 6~7 0.815 1.420 95.20
7 7~8 0.841 1.430 95.26
8 8~9 0.797 1.400 95.17
9 9~10 0.812 1.410 95.16
10 10~11 0.811 1.410 95.18
11 11~12 0.827 1.420 95.21
12 12~13 0.831 1.420 95.22
13 13~14 0.782 1.400 95.16
14 14~15 0.852 1.430 95.23
15 15~16 0.864 1.430 95.22
16 16~17 0.778 1.400 95.21
17 17~18 0.784 1.400 95.20
18 18~19 0.793 1.400 95.21
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