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Detection of high-rise building’s heights using high-resolution InSAR images and GIS data 
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Kentaro Suzuki, Wen Liu and Fumio Yamazaki 

Abstract : The detection techniques of building heights using remote sensing data have been proposed in previous researches. In 
this study, a detection method for high-rise building heights using high-resolution InSAR images and GIS data was proposed and 
a case study was conducted. Specifically, an interferometric image was made from a pair of TerraSAR-X complex images and 
layover areas were detected by an InSAR analysis. Then, building heights were measured using the detected layover areas and 
GIS building footprints. Finally, detected heights were compared with the reference heights from Lidar data. 
Keywords : high-rise building, height detection, TerraSAR-X, InSAR analysis
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Fig.1. The study area in San Francisco, CA, U.S.A. and 
shooting areas of TerraSAR-X (TSX) and Lidar data. 
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Fig.2. Geocoded image of building heights measured 
by Lidar data (a); slant-range phase image and target 
buildings (b). 

Fig.3. A close up of the phase image within the 
yellow frame in Fig.2 (b). 
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Fig.4. Schematic image of the InSAR observation. 
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Fig.5. Phase difference image with phase wrap 
points (yellow pixel) (a); Detected layover area 
from phase difference analysis (b); Detected layover 
area from PW analysis (c); Color composite of two 
detected areas by phase difference (PD) and phase 
wrap (PW) analysis (d).
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Fig.6. Illustration of detecting layover length. 
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Table 1. Comparison table of the detected heights vs. 
the Lidar heights. 

Building ID a b c d e f 

Detected Height (m) 71.8 51.4 113.6 108.8 49.0 89.7 

Lidar Height (m) 77.0 67.0 116.0 115.0 55.0 90.0 

Error (m) -5.2 -15.6 -2.4 -6.2 -6.0 -0.3 

Building ID g h i j k l 

Detected Height (m) 102.9 88.5 143.5 102.9 65.8 74.2 

Lidar Height (m) 106.0 90.0 125.0 99.0 67.0 84.0 

Error (m) -3.1 -1.5 18.5 3.9 -1.2 -9.8 

Fig.7. Comparison of the detected heights vs. the 
Lidar heights. 
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