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LiDAR based Real—time Ground Segmentation Algorithm
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ABSTRACT

This paper presents an Ground Segmentation algorithm to eliminate unnecessary Lidar Point Cloud Data

(PCD) in an autonomous driving system. We consider Random Sample Consensus (Ransac) Algorithm to

process lidar ground data. Ransac designates inlier and outlier to erase ground point cloud and classified PCD

into two parts. Test results show removal of PCD from ground area by distinguishing inlier and outlier. The

paper validates ground rejection algorithm in real time calculating the number of objects recognized by ground

data compared to lidar raw data and ground segmented data based on the z—axis. Ground Segmentation is

simulated by Robot Operating System (ROS) and an analysis of autonomous driving data is constructed by

Matlab. The proposed algorithm can enhance performance of autonomous driving as misrecognizing circumstances

are reduced.
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Table 1 Sensor specifications for the test vehicle

Sensor Model Specifications

— 16 channels

— Measurement range: 100m

— Range accuracy: +/—3cm

— Field of view Vertical:

— 15° to +15° Horizontal: 360°
— Rotation rate: 5Hz - 20Hz

— 4 scanning layers
— Horizontal field of view:
2 layers: 110° (50° to —60°)
4 layers: 85° (35° to -50°)
— Vertical field of view: 3.2°
— Data rate: 12.5~50.0 Hz
— Accuracy: 10cm

Velodyne
PUCK

LiDAR

Ibeo LUX
LiDAR

Side Front Lidar

— -5

Side Front Lidar Comer Radar

Fig. 1 Sensor configuration for the test vehicle (FOV)
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Fig. 2 Actual autonomous driving test environment
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(a) Lidar raw data

(b) Ground Segmentation with z—axis

(c) Ground Segmentation with plane model

Fig. 3 Ground Segmentation Results for Lidar data

(a) Experimental Result in BEV (2D)

(b) Experimental Result in 3D

Fig. 4 Real time comparison for Ground Segmentation of Lidar data
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Fig. 5 Algorithm Execution Time Analysis
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Table 2 Execution time of applied algorithm

Standard Deviation
0.6683

Mean
1.9147

Plane Model
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Fig. 7 Number of LiDAR Dara in frot area

Table 3 Statistical Characteristics of Lidar data

Mean Standard Deviation
Original 7288.01 1521.20
Plane Model 4326.54 1175.93

Table 4 Statistical Characteristics of Clusters

Mean Standard Deviation
Original 47314 4.3783
Plane Model 1.7097 2.4837
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