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Building outer boundary extraction from ALS point clouds
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Abstract: Factors such as uneven point density and various irregular and complex shapes of buildings are
common in airborne laser scanning point clouds and cause difficulty in setting parameters and low adaptabil-
ity of existing building-outline-extraction methods. To address these problems, a novel building-outer-
boundary-extraction method using a neighbor point direction distribution is proposed in this study. First, a
specific number of neighbor points are used to analyze the neighborhood point direction distribution to ob-
tain the angles between different directions. The concept of a potential boundary point is defined, all poten-
tial boundary points are regarded as boundary points based on the characteristics of the building outlines,
and the initial building boundary points are retrieved. Because disorder boundary points are difficult to use

in actual tasks, a triangulated irregular network is constructed to obtain the edges between points, and pro-
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cesses such as deletion and addition are performed on the edges to acquire edges that link only boundary
points. After the deletion of points that cause obvious zigzag, ordered and smooth building boundaries are
finally retrieved by point tracing based on unfixed-length edge scanning. Multi-group of simulated and real-
scene building point clouds with different point density distributions and shapes are employed in the experi-
ment. The results show that the proposed method can achieve good boundary extraction when the same pa-
rameter is set in different scenes. In addition, the F1 scores are found to be higher than 90. 88%. The pro-
posed method can ensure high F1 scores of extracted boundaries while effectively overcoming the difficul-
ties in setting parameters and low adaptability. The method can provide stable and reliable building outline
information for applications such as three-dimensional building model reconstruction.

Key words: building outer boundary; neighborhood direction distribution; extraction and tracing; edge

scanning; airborne LiDAR
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Fig.1 Flow chart of building outline extraction based on

neighbor point direction distribution
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Fig. 6 Illustration of building outline edge tracing
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Table 1 Building outline extraction accuracy statistics results of different algorithms
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Fig. 13 Evaluation of two dataset building outline extraction results using PoLLiS metric
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