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Automatic Generation of 3D Building Models
by Both Sides Extendable Quadrilateral Partitioning and Rectification
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Summary: A GIS and CG integrated system is proposed for automatically creating 3D building model, based on building
footprints (building polygons) on digital maps. Our system partitions an approximately orthogonal building polygon into a
set of quadrilaterals (‘quads’ for short) and rectifies them, placing rectangular roofs and box-shaped building bodies on
these rectified quads (rectangles). When a branch quad partitioned, the most quad will look for neighbors through a cut end
edge, resulting in expanding its branch roof to an adjacent quad. However, not all partitioned quads look for neighbors.
Some divided quads including three or more vertices from a main polygon as ‘complete quad’ will store adjacent
information on the divided edge (a cut end edge), and can reconstruct itself by the stored adjacent information. This type of
quad will expand its branch at both sides as ‘Both Sides Extendable Quad’. For polygon shape reconstruction, the vertices
labelling of partitioned quads is used for each quad to know which quad is adjacent to and which edge of the quad is
adjacent to. In this paper, we classify all connectivity between absorbing quads and extendable quads. During rectification
process, a quad’s direction flip will occur for some connectivity between quads.
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