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Rapid Spatial Mesh Construction by Rotational Scanning with Single-Line

LiDAR Contour and Azimuth Information
CHEN Wenbo, ZHANG Daicong, LI Qian, YU Jilong, ZHONG Shilong
(School of Mechanical and Electrical Engineering, Xi’an Polytechnic University, Xi’an 710048, China)

Abstract: Traditional point cloud construction algorithms such as Poisson algorithm, Delaunay triangulation algo-
rithm, Graph Cut (GC) algorithm, etc., have strong universality and are suitable for processing point clouds obtained
from various instruments. However, they all need to preprocess the point cloud, such as denoising, downsampling, nor-
mal vector extraction, etc. The algorithms have high complexity and slow speed. In response to the above problems, in
the case of laser radar rotation scanning, the initial information collected by the laser radar, such as scanning contour
and azimuth, can be fully utilized to directly construct the network. Therefore, a fast spatial construction method based
on the initial information of point cloud for single-line laser radar rotation scanning is proposed. This method uses the
contour information formed by the laser radar rotation scanning and the azimuth information of each point in the contour,
and directly constructs the network according to the azimuth order of the point cloud on the two adjacent contours. When
a certain azimuth point is missing, the two contours skip this point at the same time, and then all the contours are con-
structed in the order of resolution and the broken surface caused by the missing point is repaired. Experimental results
show that the proposed method can show good three-dimensional reconstruction effects in cartons, rooms and corridors.
The average error standard deviation (SD) index is better than traditional methods, the average error is increased by
more than 50%, and the network construction speed and robustness are also significantly increased.
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