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Estimation of building heights from the 3D model using SfM and aerial photographs 
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Abstract: Aerial remote sensing is effective for monitoring urban development, environmental assessment and disaster damage 
investigation. Recently, it is possible to create a highly accurate three-dimensional model by using the SfM (Structure from 
Motion) method from several photographs. In this study, we tried to construct a three-dimensional model of Chiyoda-ku Tokyo 
using five aerial photographs. The DSM was obtained by adding eight GCPs (Ground Control Points) to the built model. 
Comparing with a reference DSM, our results show a positive accuracy. 
Keywords: 3D models, structure form motion (SfM), Photoscan, digital Surface Model (DSM)      
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Fig. 1 The study area in Chiyoda-ku, Tokyo, and the shooting 

areas of five aerial photographs. 

 
Fig. 2 3D model of the study area using aerial photographs 
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Fig. 4 Difference image between the DSM obtained from the 

3D model and the reference data.�  
 

  
Fig. 5 Close up of the green framed area, where the large scale 
buildings stand (a) and the comparison of the detected heights 

from the 3D model and the reference (b). 
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Fig. 6 Close up of the purple framed area, where the small 

buildings stand (a) and the comparison of the detected heights 
from the 3D model and the reference (b). 

 
Fig. 3 DSM obtained from the 3D model after adding 8 GCPs 
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