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Geometrical model-based three-dimensional building extraction
in high-resolution SAR imagery
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Abstract: The traditional methods for 3D building extraction from high resolution monoscopic SAR imagery extract the
footprint from bright lines caused by double bounce between ground and wall, then estimate height from features such as
layover, shadow etc. However, it is very common that bright lines of buildings with large aspect angles are unrecogniz-
able in SAR imagery, which makes these traditional methods useless. A new method was proposed for 3D extraction of
these kinds of buildings from a single high resolution amplitude SAR image. This method relies on the constraint of geo-
metrical model, assuming a parallelepipedic 3D building model. The performance of this new method were validated on
test SAR data over two urban area.
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Fig.1 (a) optical image of a building from Google
Earth, (b) spotlight mode of TerraSAR-X image in ground
range geometry, (c) photo of the main wall facet, (d)
photo of the side wall facet
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Fig.2 3D model of the building (left) and its corre-

sponding simulated image ( right)
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Fig.3 Geometric structure of the scattering features
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Fig.4 The flow chart for geometrical model-based three-
dimensional building extraction
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Fig. 7 (a) The method to extract the length of double
bounce line. (b) The obatined optimal parallelogram and
double bounce line for the building
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Fig. 8 Optical and SAR images for the test area 1, (a)
optical image from Google earth, and (b) TSX image in
ground geometry ( descending with viewing direction from
the right)
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Fig. 9 Optical and SAR images for the test area2,(a) op-
tical image from Google earth, and (b) TSX image in
ground geometry ( descending with viewing direction from
the right)
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