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Rapid Removal Algorithm of Road Surface Point Cloud Based on
LP-RANSAC Algorithm

Zuo Yong , Ren Yang™, Du Zhihua, Qiu Jifang, Li Yan, Guo Hongxiang,
Hong Xiaobin, Wu Jian

College of Electronic Engineering, Beijing University of Posts and Telecommunications, Beijing 100876, China

Abstract A fast removal algorithm for road ground point clouds is proposed to solve the problems of poor removal effect
and long running time caused by too few ground point clouds and different plane parameters of multiple roads. This
algorithm improves the traditional random sampling consistency (RANSAC) algorithm by iteratively calculating the lowest
point of elevation and extracting a specific range of point clouds based on this point, thereby increasing the proportion of
ground point clouds and significantly shortening the time for obtaining ground parameters. The improved algorithm can
quickly remove multiple road ground point clouds while retaining nonground points. The experimental results show that
the proposed algorithm can achieve a good ground removal effect for different scenes of highway ground. For the single
road scene, the improved algorithm takes 8 ms, which is 118 ms less than the RANSAC algorithm. For multiroad scenes,
the improved algorithm takes 57 ms, 180 ms less than the RANSAC algorithm.
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Fig. 2 Adaptive extraction of bottom point cloud. (a) Calculation of maximum and minimum values; (b) bottom point cloud extraction
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Fig.4 Some points in inclined ground failed to be collected
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Fig. 5 Original point cloud of single highway scene and ground

segmentation results of different algorithms. (a) Original
point cloud; (b) LP-RANSAC algorithm; (¢) RANSAC
algorithm; (d) morphological algorithm; (e) LMedS

algorithm
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Fig. 6 Original point cloud of multi highway scene and ground

segmentation results of different algorithms. (a) Original
point cloud; (b) LP-RANSAC algorithm; (¢) RANSAC
algorithm; (d) morphological algorithm; (e) LMedS

algorithm
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Fig. 7 Original point cloud of KITTI and ground segmentation
results of different algorithms. (a) Original point cloud;
(b) LP-RANSAC algorithm; (¢) RANSAC algorithm;
(d) morphological algorithm; (e) LMedS algorithm
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Table 1 Quantitative evaluation results of different algorithms in different scenarios
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Fig. 8 Ground segmentation results of LP-RANSAC algorithm (top) and CNN algorithm (bottom)
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