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Abstract:

Several space borne polarimetric synthetic aperture radar (PolSAR) systems will be in operation in 2006 and 2007:  ALOS/ PALSAR, an L-band PolSAR, has been successfully launched in January, and X-band TerraSAR-X and C-band RADARSAT-II are scheduled to be in orbit.  The availability of spaceborne PolSAR data will provide an unprecedented opportunity for applying advanced PolSAR information processing techniques to the important tasks of environmental monitoring.  PolSAR remote sensing offers an efficient and reliable means of collecting information required to extract geophysical and biophysical parameters from earth’s surface.   This remote sensing technique has found many successful applications in crop monitoring and damage assessment, in forestry clear cut mapping, deforestation and burn mapping, in land surface structure (geology) land cover (biomass) and land use, in hydrology (soil moisture, flood delineation), in sea ice monitoring, in oceans and coastal monitoring (oil spill detection) etc.   

The aim of this tutorial is to provide a substantial and balanced introduction to the basic theory, scattering concepts, systems and advanced concepts, and applications typical to radar polarimetric remote sensing.  Wave polarization is today of fundamental importance in the information retrieval problem of microwave imaging and inverse scattering.  This tutorial touches several subjects: wave polarization theory, polarimetric scattering modeling, data representations, polarimetric target decompositions, polarization orientation effect, PolSAR speckle statistics, speckle filtering, terrain and land-use classification, man-made target analysis, etc.  The connection to polarimetric SAR interferometry will be briefly reviewed.  Some background in SAR processing techniques and microwave scattering would be an advantage and familiarity in matrix algebra is required.  This course is intended for those interested in polarimetric SAR image analysis and applications. 

