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A Comparative Study on Building Height Extraction Based on the Shadow Information in High
Resolution Remote Sensing Image and Stereo Images.
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2. Pukou Meteorological Bureau of Nanjing, Nanjing 211800, China

Abstract: The accurate and quick acquisition of building height information has great significance to urban planning management
and ecological environment assessment. In this paper, Geoeye-1 remotely sensed stereo images combined with the Google Earth da-
ta are used to estimate the building heights in Nanjing’s central urban area by methods of single scene image and stereo images re-
spectively, which are further validated using the field measured building heights. Firstly, after extracting the building shadow infor-
mation by threshold segmentation and morphological optimization method, the building height can be calculated according to the
geometric relationships between the sun, the satellite and the building. Secondly, the rational function model of stereo images is es-
tablished based on the mathematical relationship between the three dimensional coordinates of the ground points and the coordi-
nates of their corresponding image points in the image plane coordinate system, which can be further optimized using the measured
ground control points data. The actual building height is then calculated by subtracting the terrain height from the height got from
the rational function model. Finally, the measured building height data is used to validate the precision of the calculated results from
two different methods. Furthermore, this paper compares the advantages and disadvantages of these two methods and analyzes their
application precisions with respect to different building types. Results show that the method based on the stereo images is more ac-
curate with a root mean square error within 2.8 m. The method of calculating building height through stereo images proves to be
more practical because it obtains the building height information more quickly and accurately. The method of extracting building
height using the shadow information from single image is suitable for tall buildings without shelter and keeping a long distance
from the nearby buildings, while the method from stereo images is not affected by the surrounding buildings and is more capable
for the condition of intensive building distribution with uniform heights.
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Fig.1 Flowchart of building height extraction
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Fig.6 The relationship between the calculated building height and the measured building height
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