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Robust 3D Lidar Localization Based on Point Cloud
Clustering Evaluation

FANG Wei, LAI Ji-zhou, LYU Pin, ZHENG Guo-qing, WEN Ye-bei

(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Lidar localization based on priori map has been widely used in closed industrial scenes.
However, environmental changes and interference from dynamic objects such as pedestrians and
vehicles can affect the matching accuracy of Lidar and prior maps. A robust 3D lidar localization
method based on point cloud clustering evaluation in dynamic environment is proposed. The range
image of the point cloud is segmented and clustered by setting the dual thresholds of angle and dis-
tance, with the results more robust to noises compared with traditional segmentation method. Af-
ter segmentation and clustering of the raw point cloud, the matching degree of the clusters is eval-
uated under the rough matching result. The mismatched clusters are eliminated to achieve a more
accurate matching result in the second matching process. The result of clustering evaluation is
used to judge whether the corresponding point pairs are correct, and then the correctness of matc-
hing result of the whole point cloud is evaluated. Compared with the traditional judgment criterion
based only on distance threshold, the method proposed in this paper achieves higher accuracy. Fi-
nally, the effectiveness of the algorithm proposed in this paper is verified through the public data-

set and practical experiment, respectively. The experiment results show that compared with the
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traditional method, the method proposed in this paper effectively improves the localization

accuracy and the evaluation accuracy of the matching result in dynamic scenes. The localization er-

ror can be maintained within 10cm.

Key words: Dynamic environment; Lidar; Priori map; Robust matching; Fault-tolerant localiza-

tion
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Fig. 1 System overview
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Fig. 2 Comparison of ground points extraction

effects of the methods
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Fig. 3 Comparison of point cloud segmentation results
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Fig. 4 Intensity image by Ouster lidar scan in dataset
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Fig. 6 Positioning error comparison
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Tab. 1 Positioning RMSE comparison

. X Wik Y iR 22 BRE
I7 ik
RMSE/m RMSE/m RMSE/m
LOAM 0. 091 0. 066 0.113
Lio-sam 0. 068 0. 043 0. 080
AR SR 0. 058 0. 020 0. 058
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experiment scenarios

F2 RRHETEMHFTRIRE (RMSE) 3k
Tab. 2 Comparison of positioning RMSE in

experiment scenarios

ik R IR 2% Jera iR 2 SR 2
RMSE/m RMSE/m RMSE/m
LOAM 0. 026 0.076 0. 080
Lio-sam 0.022 0.045 0. 050
(b) REFMHEHR A SCT5 i 0.017 0. 020 0.026
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Fig. 9 Point cloud segmentation and processing 2.2.2 Byisfretal 4 by
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Tab.3 Average running time of each module
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Fig. 12 Matching success (1~4) and failure (5~8) situations
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