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Automatic Generation of 3D Dynamic Building Models for Physical
Simulation including Tsunami
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Summary: Based on building footprints (building polygons) on a digital map, we have proposed a GIS and CG integrated
system which automatically generates 3D building models. The proposed integrated 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). Our contribution is the unique methodology for
partitioning and rectifying a building polygon for automatic generation by the quad vertices labelling. For polygon shape
rectification, the vertices labelling of divided quads is used for each quad to know which quad is adjacent to and which edge
of the quad is adjacent to, which will lead to the generation of ‘window and door available’ (WDA) walls and building's
interior space. In this paper, we aim to generate mechanically stable 3D dynamic building models which can interact with
massive moving elements based on Newtonian mechanics such as Tsunami. To be mechanically stable 3D building models,
3D models’ composing components do not intersect each other. If components overlap each other, then 3D building models
collapse by Hooke's law. Building components are placed so as not to be overlapped by setting proper local coordinates for

quads.
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