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Building contour extraction from LiDAR point clouds via locally
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Abstract: Extracting building contours from airborne LiDAR point clouds is critical for three-dimensional
(3D) building reconstruction. However, uneven point density and local data missing pose significant chal-
lenges for contour extraction. To address this, a method to extract building contours from LiDAR point
clouds using locally constrained Delaunay triangulation tracking was proposed. First, initial seed points of
building outer contours were identified based on point cloud coordinates. Locally constrained Delaunay tri-

angulation was built using neighboring points. This step captured topological connections between points
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precisely. Contour points were then tracked by connecting seed points with edges belonging to only one tri-
angle. The tracking employed maximum angle constraints, loop detection, and backtracking mechanisms.
Finally, grid analysis and connected component analysis identified inner courtyard seed points. Courtyard
contour points were then traced accordingly. Experiments conducted on Vaihingen and New Zealand build-
ing point clouds demonstrate that the proposed method can accurately extract ordered contour points. Its
completeness, correctness, and quality metrics are not less than 92. 5%,98.7%, and 92. 1%, respective-
ly. This performance surpasses that of four comparison methods: Concurrent Delaunay Triangular Mesh-
es (CDTM), Alpha-Shape (AS), Edge Coefficient (EC), and Topology-Aware Loop Parsing (TALP)
methods. The proposed method provides reliable contour information for 3D building reconstruction.

Key words: LLiIDAR; constrained Delaunay triangulation; building contour extraction; tracking; closed

loop detection
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Tab.1 Quantitative assessment of boundary point extraction in Vaihingen (The best values in each column are shown in

bold and underline) (%)
Methods Area 1 Area 2
CP CR Q CP CR Q
CDTM 74.0 79.8 62.3 81.3 70. 4 60.5
AS 88.8 99.6 91.8 98.9 91.1
TALP 83.3 99.9 83.3 89.4 99.6 89.1
EC 49.4 98.7 49.1 47.5 99.5 47. 4
Proposed 95.0 99.3 94.3 94.1 99.9 94.0

X2 New Zealand BE = iZEIEEEME &R (

S hRMAEMENTERTR)

Tab.2 Quantitative assessment of boundary point extraction in New Zealand (' The best values in each column are shown in

bold and underline) (%)
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