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Cache pool mapping based on GNSS/INS/LiDAR
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Abstract : In order to solve the problem of the insufficient information of the smart car,the drone,and the autonomous
robot aware of the external environment is insufficient. This paper presents an algorithm for autonomous 3D recon-
struction of the environment using Inertial Navigation System (INS) and Global Navigation Satellite System ( GNSS)
assisted multi — line LiIDAR sensors. The algorithm firstly uses a linear difference method based on GNSS\INS and a
parallel algorithm of quaternion interpolation to convert the LiDAR point cloud to a unique coordinate system to correct
the drift of the point cloud with time; The method performs point cloud segmentation and splicing on the surrounding
environment , and performs voxel filtering on the obtained sub — map, and finally obtains a three-dimensional recon-
struction map enriching environmental information. The robot operating system (ROS) is verified on the mobile plat-
form. The experimental results show that the method successfully performs independent 3D mapping on the external
environment, which is suitable for the perception of the intelligent carrier in the unknown environment.
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Fig. 1 Quaternion spherical interpolation
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Tab. 1 linear interpolation method and quaternion spherical interpolation method parallel algorithm pseudo code
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Fig. 2 3D mapping based on the cache pool model
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