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Extraction and Modeling of Curved Building Boundaries from
Airbome Lidar Data
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Abstract

Although many studies have been conducted to extract buildings from airborne lidar data, most of them assume that
all the boundaries of a building are straight line segments. This makes it difficult to model building boundaries
containing curved segments correctly. This paper aims to model buildings containing curved segments as
combination of straight lines and arcs. First, two sets of boundary points are extracted by adaptive convex hull
algorithm and local convex hull algorithm with a larger radius. Then, arc segments are determined by average
spacing of boundary points and intersection ratio of perpendicular lines. Finally, building boundary is modeled
through regularization of least squares line or circle fitting. The experimental results showed that the proposed
method can model the curved building boundaries as arc segments correctly by completeness of 69% and correctness
of 100%. The approach will be utilized effectively to create automatically digital map that meets the conditions of
the Korean digital mapping.
Keywords : Building extraction, Building boundaries, Curved boundaries, Arc detection, Airborne lidar
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Figure 1, Flowchart of boundary extraction
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Table 1. Sizes of the buildings and the number of
straight line and arc segments of each building
Size Segments (unit)
# (m) Modelled Aerial photos
Width Height Line Arc Line  Arc
1 98 93 8 1 7 1
2 45 72 11 1 11 1
3 34 24 4 1 4 1
4 34 30 6 1 4 1
5 38 19 6 1 8 1
6 29 36 4 2 4 2
7 29 19 5 1 5 1
8 29 35 8 1 5 1
9 30 19 5 0 4 2
10 26 18 5 0 6 1
11 26 20 5 0 8 1
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