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(Dual-Stream Semantlc Segmentation of Forest Point Clouds
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Abstract

Semantic segmentation for automatically classifying ground, wood, and leaf in forest point clouds
is a core technology for biomass estimation, carbon sequestration quantification, and forest
structure analysis. Existing studies are limited in that they use only 3D coordinates (x, y, z) as
input, failing to explicitly leverage the topological structure of trees. This study proposes a
Dual-Stream OA-CNNs architecture that designs five geometric features encoding the structural
position of trees derived from the Laplacian-Based Contraction (LBC) algorithm, processes 3D
spatial coordinates and geometric features as independent streams, and fuses them via a
GeoCrossAttn module. Experiments on the FOR-instanceV?2 dataset demonstrate that the proposed
model achieves an mloU of 90.6%, outperforming OA-CNNs by 2.1%6 and ForestFormer3D by 4.4%,
with a notable improvement of 4.5% in the wood class IoU, reaching 76.6%.
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