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Improved Lidar Obstacle Detection Method Based on
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Abstract During lidar detection of obstacles, owing to the characteristics of near dense and far sparse point clouds,
the movement with variable speeds of vehicles results in point cloud drifting in the object segmentation. Moreover,
objects close to each other are difficult to be segmented, resulting in omissions or incorrect detections. To address
these problems, this study proposes an improved Euclidean clustering algorithm based on the point cloud shot-line
angle constraint to make obstacle detection more rapid and accurate. The proposed algorithm effectively solves the
problem of low success rate in detecting obstacles owing to the uneven point cloud density. Simultaneously,
experiments are performed on the proposed algorithm. The experimental results show that the proposed algorithm

can quickly and accurately segment and cluster obstacles within a certain range compared with the traditional
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Euclidean clustering algorithm.
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Fig. 1 Diagram of lidar scanning angle
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Fig. 3 Point cloud of road surface
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Fig. 5 Location between pedestrians and vehicles. (a) Ray diagram; (b) top view
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Fig. 8 Experimental platform. (a) Electric control car; (b) electric control equipment
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Fig. 10 Ground removal. (a) Least square method; (b) RANSAC algorithm
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Table 1 Comparison of ground segmentation

Algorithm Positive detection /times False detection /times Missed detection /times
Least square method 3 3 1
RANSAC algorithm 6 1 0
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Fig. 11 Local cluster comparison. (a) Point cloud map; (b) traditional Euclidean clustering algorithm;

(c) improved Euclidean clustering algorithm
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Fig. 12 Global cluster comparison. (a) Original point cloud; (b) traditional Euclidean clustering algorithm;

(c¢) improved Euclidean clustering algorithm
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Table 2 Vehicles parked on roadside(165 vehicles)

Algorithm Positive detection /times False detection /times Positive detection rate /%
Traditional Euclidean clustering 103 62 62.42
Improved Euclidean clustering 147 18 89.09
#3 fTAAI3MD
Table 3 Pedestrian (113 pedestrians)
Positive False Missed Positive detection
Algorithm
detection /times detection /times detection /times rate /%
Traditional Euclidean clustering 103 62 19 66. 37
Improved Euclidean clustering 147 18 22 76.10
# 4 B EWAREIEILS 4 (33 D
Table 4 Mobile vehicles including non-motorized vehicles (33 vehicles)
Algorithm Positive detection /times False detection /times Positive detection rate /%
Traditional Euclidean clustering 26 7 78.78
Improved Euclidean clustering 30 3 90. 90
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