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Synthetic Aperture Radar Image Simulation of
the Bund Building Group in Shanghai Based on
RaySAR Software

ZHAO Jingwen'*, WU Jicang* , DING Xiaoli*

(1. College of Surveying and Geo-Informatics, Tongji University,
Shanghai 200092, China; 2. Department of Land Surveying and Geo-
Informatics, Hong Kong Polytechnic University, Hong Kong, China)

Abstract: SAR (synthetic aperture radar) image simulation of
the Bund building group in Shanghai was conducted with
RaySAR software. The reflectivity maps corresponding to
different signal bounce levels and signal bounce level
distribution map were plotted. Combined with the geometric
and physical information of the targets, the relationship
between punctate/linear signatures in simulated SAR image
and building structure, different signal bounce level and
building structure were analyzed. Seen from the experiment
results, the bounce level of radar echo signal was closely
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related to the structural details of targets. The location and
distribution of the Permanent Scatterers (PS) selected by
PS InSAR on the real radar image sequences were in good
agreement with the double, especially the triple bounce
signals in the simulated SAR image. Therefore, the initial
precise positioning of PSs on the buildings are realised.

Key words: synthetic aperture radar ( SAR); image
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Fig.1 Ideal dihedral corresponding to double bounce
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Fig.2 Ideal corner reflector corresponding to

triple bounce
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Fig.3 Ghost scatterers due to multipath between

pitched roof and adjacent balcony!''*
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Fig.4 Five buildings with 3D models (Cr. Baidu map)
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Fig.5 Whole model and local enlargements of

Heping Hotel
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Tab.1 Reflection parameters of each layer in

Bank of China
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Fig.7 View of the Bund buildings from the radar sensor

perspective rendered by Pov—Ray (enlarged to the
target building section)
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Fig.8 Comparison between the averaged SAR intensity image and the simulated 2D reflectivity map by RaySAR
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Phase centers corresponding to double bounce

Fig. 10
and triple bounce on the Agricultural Bank
of China
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Fig.11 Bounce level distribution map and 3D model of
Industrial and Commercial Bank of China
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