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Lidar Inertial Navigation Fusion SLAM Algorithm for Forest Land Mapping

YANG Shuhang' XING Yangiu®* XU Baowei'

(1. Centerfor Research Institute of Forest Operations and Environment, Northeast Forest University, Heilongjiang Harbin 150040)

Abstract: The SLAM algorithm of lidar inertial navigation fusion can build a high-precision three-dimensional
point cloud map and provide reliable data to acquire critical forest tree parameter information. The existing LIO-
SAM is challenging to extract trunk features and filter ground points. We proposed F-LIO-SAM based on LIO-
SAM to solve the problem. The algorithm proposed in this paper includes two innovations: a trunk feature extraction
method using arc radius and a ground point filtering method using inertial navigation attitude information. The
effects of the feature extraction method and the ground point removal method of the two algorithms are compared,
and the effects of different tree densities on the mapping and positioning accuracy are analyzed. The experimental
results show that the number of trunk feature points extracted by F-LIO-SAM is 50% higher than LIO-SAM. The
average absolute error of the final single tree positioning accuracy is 25% lower than that of LIO-SAM, and the root
means the square error is 24%. The research shows that the F-LIO-SAM proposed in this paper is a SLAM algorithm
suitable for single tree location in an understory environment, which provides technical support for the acquisition
of forest parameters in forest investigation.

Key words: Lidar and IMU fusion , Simultaneous Localization and Mapping, LIO-SAM, Feature extraction,
Ground filtering
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