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Calculation of Building Heights from a Single
Satellite Image
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ABSTRACT : This paper represents methods to calculate heights of buildings by estimating their shadow
lengths in a single and panchromatic image of the KVR-1000 camera system. Shadows are identified from
brightness intensity of each pixel, and their lengths are measured. Two methods are implemented to
estimate heights from shadows. One method is to use a ratio of shadow’s lengths with respect to heights
of reference buildings measured on site. The other method uses sun elevation angles calculated from
various camera’s parameters at the exposure time. The estimated heights of 20 buildings are compared
with heights measured on site, and the RMS errors for each method are 1.70m and 1.75m, respectively.
When a resampling method to enhance identification of shadows is used and their lengths are accordingly
recalculated, the estimated errors for each method are significantly reduced to 1.17m and 1.16m,
respectively. Meanwhile, effects of land slope on shadows can be hardly obtained unless detailed
DTM(digital terrain model) are available, and they introduce additional errors up to 2.5m.
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