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Extraction of 3D Building Information using Shadow Analysis from Single
High Resolution Satellite Images
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Abstract
Extraction of man-made objects from high resolution satellite images has been studied by many researchers. In order
to reconstruct accurate 3D building structures most of previous approaches assumed 3D information obtained by stereo
analysis. For this, they need the process of sensor modeling, etc. We argue that a single image itself contains many
clues of 3D information. The algorithm we propose projects virtual shadow on the image. When the shadow matches
against the actual shadow, the height of a building can be determined. If the height of a building is determined,
the algorithm draws vertical lines of sides of the building onto the building in the image. Then the roof boundary
moves along vertical lines and the footprint of the building is extracted. The algorithm proposed can use the shadow
cast onto the ground surface and onto facades of another building. This study compared the building heights determined

by the algorithm proposed and those calculated by stereo analysis. As the results of verification, root mean square
errors of building heights were about 1.5m.

Keywords : Single satellite image, building extraction, building footprint, building height, shadow
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