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Height estimation for low-rise buildings from a single high-resolution SAR image 
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Wen Liu and Fumio Yamazaki 

Abstract : Recently, the detection of building heights as a part of inventory information draws significant attention. Owing to the 
development of satellite sensors, it is possible to obtain building heights from high-resolution satellite images. In this study, the 
heights of low-rise buildings were estimated from a single TerraSAR-X (TSX) intensity image. According to the geometric 
characteristics of SAR, a building height is proportional to the length of its layover. An automatic extraction of building layover 
was proposed for the TSX image of San Francisco, California, USA. Comparing with Lidar data, the obtained results showed a 
reasonable level of accuracy. 
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(a)                    (b) 
Fig. 1 The study area in the part of San Francisco, USA. (a); the
WorldView-2 image of the target area taken in Oct. 9, 2011 (b) 

(a)                    (b) 
Fig. 2 TerraSAR-X image of the target area taken in Oct. 13, 
2011, with the GIS data of building footprints (a); a close-up 
of the white frame in (a) after emphasizing the high 
backscattering  areas that are considered as layover (b). 
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(a)                    (b) 
Fig.3 Simulation of the template for layover searching (a), and
the definition of boundaries for two connected buildings with
different heights (b). 

(a)                    (b) 
Fig.4 Detected heights by the proposed method (a); the 
reference heights obtained from the Lidar data (b). 

(a) (b) 

Fig.5 Comparison of the detected heights from the TSX 
image and the reference one from the Lidar data (a); two 
ground photos of the buildings that have the largest errors, 
cited from Google Earth (b). 
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