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China
under-segmentation and over-segmentation on sloped roads, obstacles and ground junctions. First, the point cloud is
and rear points to the lidar is used to remove abnormal noise

adjusted global and local height thresholds

China ;
We propose a ground segmentation algorithm for various urban environments to overcome the problems of

leori
and slope surfaces in different urban scenarios

linearly arranged based on the horizontal angular resolution of the lidar. Then, the ratio of the distance from front

using the distance from each point to the lidar and slope value. Finally, ground segmentation is performed using the
average time consumed is 2 ms

Key words

and the height threshold is adaptively adjusted by
Through experimental analysis of three different types of urban roads, it
is verified that the proposed algorithm can effectively distinguish the point cloud between the obstacle and ground
arios. The segmentation accuracy can reach 98% on average, and the
image processing; LIDAR; ground segmentation; point-cloud denoising; ray slope threshold method
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Fig. 1 Comparison of results before and after linearization.

(a) Before linearization; (b) after linearization
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Fig. 3 Comparison of denoising results. (a) Before denoising; (b) partial horizontal view before denoising;

(c) after denoising; (d) partial horizontal view after denoising
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Fig. 4 Flow chart of ray slope threshold method
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Fig. 7 Overall segmentation results of simple and rough pavement. (a) Method in Ref. [5];

(b) method in Ref. [9]; (c) proposed method
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Fig. 8 Comparison of partial segmentation effects of simple and rough pavement. (a) Method in Ref. [5] (A box);
(b) method in Ref. [9] (A box); (c) proposed method (A box); (d) method in Ref. [5] (B box); (e) method in
Ref. [9] (B box); () proposed method (B box)
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Fig. 9 Overall segmentation results of complex dynamic pavement. (a) Method in Ref. [5];

(b) method in Ref. [9]; (c¢) proposed method
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Fig. 11 Overall segmentation results of complex slope pavement. (a) Method in Ref. [5];
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Fig. 12 Comparison of partial segmentation results of complex slope pavement. (a)Method in Ref. [5] (A box); (b)
method in Ref. [9] (A box); (c¢) proposed method (A box); (d) method in Ref. [5] (B box); (e) method in Ref.
[91(B box); () proposed method (B box); (g) method in Ref. [5] (C box); (h) method in Ref. [9] (C box);

(1) proposed method (C box)
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Table 1 Comparison of ground segmentation results of three algorithms in different scenarios

Scene Algorithm Rw /% Repr /% Consuming time /ms
Ref. [5] 95.8 0.28 1.2
Simple rough road Ref. [9] 93.1 0.72 20
Proposed method 99.6 0.07 0.7
Ref. [5] 91.8 2.68 1.4
Complex dynamic road Ref. [9] 85.1 3.72 26
Proposed method 98.9 1.07 0.9
Ref. [5] 88.8 2.28 1.5
Complex slope road Ref. [9] 78.1 4.2 27
Proposed method 98.2 1.87 0.8
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