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Detection method for the depth of pavement broken block in cement
concrete based on 3D laser scanning technology

Cao Ting, Wang Weixing, Yang Nan, Gao Ting, Wang Fengping
(School of Information Engineering, Chang’an University, Xi’an 710064, China)

Abstract: Because the depth information of pavement could not be got directly by traditional method of
pavement detection, a detection method for the depth of broken block in pavement based on 3D laser
scanning technology was presented. The point cloud data of the broken crack can be obtained by a 3D
laser scanner. The crack data can be divided into several slices along the horizontal direction, and the
depth information for each of the slices can be estimated by the distance between the up and down
planes respectively. According to the practical engineering, a novel plane fitting iterative algorithm based
on dynamic threshold was proposed, it can not only identify and remove invalid points in the point cloud
data effectively, but also accomplish plane calculation with errors in three directions. Experiments show
that the proposed method can not only get the depth information of the whole pavement broken block,
but also reflect the change trend of the depth of the broken block along the horizontal direction.
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Fig.1 Pavement point cloud data
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Fig.2 Point cloud data of pavement broken block in different angles
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Fig.3 Schematic diagram of depth detection principle

of pavement broken block
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Fig.4 Flow chart of proposed method
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Fig.5 Result of pavement broken block depth
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Tab.1 Pavement broken block depth detection 1,5,10,14 AW IR BE 4351124 0.025m,0.030 m, 0.020 m
according to the slice F10.016m, X530 kRIS R iR 258 0.001m,

Checking points Broken block depth/m

1 0.026
2 0.024
3 0.024
4 0.024
5 0.030
6 0.026
7 0.022
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9 0.024
10 0.020
11 0.018
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14 0.015
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Fig.6 Changing trend of pavement broken block depth

along horizontal direction
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Fig.7 3D reconstruction of broken block depth
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