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Point Cloud Ground Filtering Based on Multi—elevation Multi—density Transformer

LU Chuangjun', WEI Bo', HAO Jiaojiao', WANG Lili*, LI Haiyan', ZHENG Chao'
(1. Gansu Water Resources and Hydropower Survey Design and Research Institute Co., Ltd., Lanzhou 730000, China;
2. College of Physics and Electronic Engineering, Northwest Normal University, Lanzhou 730070, China)

Abstract: Ground filtering is one of the foundation steps for processing ALS point cloud data. The Transformer mechanism provides a solution
for point cloud data processing, but most of the existing methods improve the ground filtering accuracy by stacking Transformers, without ever
establishing the long-distance point cloud feature dependency. For this reason, we proposed a multi-layer Point Transformer model and applied it
to large range ALS point cloud ground filtering, which combining the multifaceted advantages of Transformer, inverted residual MLP, and convo-
lution, and realizing the capture of multilayered positional information of point cloud scene and lightweight computing. Firstly, we proposed a
multi-elevation and multi-density Transformer fusing multi-layer position information, which could layer the point cloud scene based on eleva-
tion and density respectively, choose the neighboring information of elevation and density layers to constitute multi-layer features, and calculate
the attention in layers to realize the fusion of elevation and density features of point cloud. Secondly, we proposed a point cloud context location
coding algorithm to accurately describe the point cloud context dependencies. Finally, we placed a Transformer block in the input-output layer
with smaller feature dimensions to reduce the memory occupation and achieve model lightweighting. Experiments used large-scale ALS point
cloud dataset OpenGF to fully validate the comprehensive performance of multilayer Point Transformer. The results show that the multilayer
Point Transformer can meet the demand of ground filtering for large-scale ALS point clouds, and achieve a more advanced ground filtering accu-
racy and reduce the model complexity compared to the existing methods.
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