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Abstract

As the most common primitives, line segments play an essential role in the vectorized reconstruc-
tion of artificial scenes. In this paper, a method is proposed to extract line segments from large-scale
point clouds. This method firstly extracts the 3D projection plane through region growing and re-
gion merging, then projects it to 2D to form an image, and finally back-projects the 2D line seg-
ment extracted from the projected image to 3D to obtain a 3D line segment. Experiments on point
clouds datasets of large-scale outdoor scenes show that the proposed method can accurately ex-
tract the linear feature line segments representing the scene, filter out major nosie, and extract
more complete line segments. The Completeness and Correctness of the line segments extraction
results reach 83% on average compared with manual labeled ground truth (d, /d, : 0.5, 0.5), at an

average processing speed of 27,000 points per second.
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Figure 1. Pipeline of the proposed method
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Figure 2. Extraction of 3D projection plane (a) Original point clouds; (b) Results of region
growth; (c) Results of region merging
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Figure 3. Schematic diagram of 3D-2D projection
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Figure 4. Pipeline and results of 3D line segments extraction based on the projection image (a) Projection image; (b) Fused
edge-map; (c) 2D line segments; (d) 3D line segments
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Figure 5. Edge-maps of the projection image
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Table 1. Experiment data and results description
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StSulpice 5,389,330 442.84 0 9305 207.86
Semantic 3D Bildsteinl 2,519,735 4723.82 1903 2708 87.51
Bildstein3 122,861 1220.98 0 259 213

! http://www.semantic3d.net.
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Figure 6. Experimental data
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Figure 9. (a) Bildsteinl (b) Line segments by methods of Lu et al. [20] (c) Line segments by methods in the proposed me-
thod (d) Line segments manually extracted
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