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Fig.1Setting up of deformation monitoring system.
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Integrated GB-SAR Images and Terrain Data for Emergency Deformation
Monitoring Assisted by Point Clouds
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Abstract: Terrestrial laser scanning (TLS), ground-based interferometric synthetic aperture radar
(GB-InSAR) and unmanned aerial vehicle photography (UAV) have been applied to emergency
deformation monitoring of rockslide. The application leads to the new problem of 3D visualization
of deformation data. Firstly, we introduced iterative closest point method (ICP) to complete the
registration between the TLS point cloud and UAV terrain model. And then, geometric mapping
method was applied to achieve data fusion between GB-InSAR deformation map and TLS point
cloud. The mapping deviation is difficult to be corrected by conventional methods, because the
lack of artificial control points on the rockslide. In this paper, visual interpretation and GB-SAR
images simulation method were combined to extract the control points. Then the spatial coordinate
transformation parameters were estimated base on the least square method. The transformation
model was established to correct the mismatching. The proposed method was verified by the
simulation data and the actual monitoring data of a landslide. The matching accuracy reaches the
pixel level which meet the needs of emergency monitoring.
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