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[Abstract] Terrain extraction from airborne LiDAR point cloud data is a key technical step in generating Digital
Elevation Models (DEM). To address technical challenges such as the difficulty in separating ground points from
non—ground points under complex terrain conditions, the difficulty in adaptively selecting the filtering window
size, and the loss of terrain details in densely vegetated areas, this paper proposes a terrain extraction method for
airborne LiDAR point clouds based on multi—scale filtering. This method constructs an initial terrain model
using a Triangulated Irregular Network (TIN), builds a multi—scale filtering system from coarse to fine, and
dynamically adjusts scale parameters using an adaptive window strategy combined with terrain slope and
roughness. The true ground points are gradually extracted through an iterative mechanism of progressive
densification. For different terrain types, a comprehensive discrimination criterion based on geometric features
and intensity information is introduced. Experiments on the ISPRS standard test dataset and three types of
self—collected typical terrain data show that the average filtering accuracy of the proposed method reaches 92.3%,
with a Type I error of 4.3% and a Type II error of 2.9%. Compared to single—scale filtering methods, the overall
error is reduced by 38.5%. In complex mountainous scenes with vegetation coverage exceeding 60%, the
completeness rate of ground point extraction is improved by 23.7%, and the mean square error (MSE) of the
generated DEM is 0.12 m, meeting the mapping accuracy requirements for a scale of 1:1000.
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