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Automatic Generation of Step-Shaped Building Models using a Polygon
Dividing Method with a Set of Divided Quadrilaterals of Varying Story
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Summary: We aim to automatically generate "Step-Shaped Building Models" by dividing the building contours (building
polygons) on digital maps into a set of divided quadrilaterals (‘quads’ for short) and assigning different story to them. In
previous research, we divided and reshaped building polygons into a set of quads and based on the floor numbers associated
with the building polygons, we extrude the entire polygon by the number of floors to automatically generate 3D building
models. In this paper, a building polygon is considered as a "tree structure™ consisting of divided quads. The assigned floor
numbers to the divided quads depend on the "layer" (tree depth) of the quad, where a quad with branches can have a child
branch, which then can have a grandchild with lower layer. Specifically, the "root" of the tree has the full number of floors,
the "leaves" have initial floor numbers, and the quads in intermediate layers are assigned intermediate floor numbers
calculated from the full floor and the initial floor number. This allows for the automatic generation of step-shaped buildings.
A step-shaped building can be a promising candidate for a "smart building” by implementing rooftop greening and installing
solar panels on balconies.
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