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Abstract

Fabric simulation filtering of SOR filtered point clouds is a key technology for large-scale automated
generation of digital elevation models (DEMs), but how to “exclude” trees, houses and other points
from point clouds, leaving only real ground points, so as to generate digital DEMs, the technical
method still needs to be improved. Based on the Python open ecosystem, this paper develops a com-
plete set of data processing systems for point cloud file boundary vector extraction, point cloud file
batch filtering, point cloud block file batch selection and copying, statistical outlier removal filter
method to delete outliers, cloth simulation filter processing and parameter determination. The sys-
tem was used to process the DEM of 50 square kilometers in a certain area of Gansu, and the eleva-
tion quality was checked by 320 inspections. The error in the elevation point was 0.087 meters, and
the accuracy of the results met the requirements of the specification, which provided reliable basic
data for the subsequent application of geographic information system.
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Figure 1. DEM production technology roadmap
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Figure 2. Point cloud file boundary generation tool
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Figure 3. Selecting a point cloud file from the location of the project area to create a file copy comparison table
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Figure 4. Copying point cloud files using the batch copy tool for point cloud files
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Figure 5. Checking the continuity of the file space distribution in the point cloud
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Figure 6. Checking the integrity, distortion, and cavity of spatial elements in the cloud tiles
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Figure 7. Tile file space location visualization tool
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Figure 8. Block folder creation and tile file copying
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Figure 10. Block point cloud after SOR filtering
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Figure 12. There are roofs that should not be retained in the CSF-treated terrain point cloud
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Figure 13. Deleting the roof point cloud
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Figure 14. Filling in the foundation of the building with a plane
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Figure 15. Reserving 0.3~0.6 m of woods to maintain terrain continuity
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Figure 16. Deletion point cloud processing of trees
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Figure 18. Examining the terrain point cloud using 3D topography
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