HD-6:  Data Models and Information Estimation in Multichannel Radar Remote Sensing Imagery 
Instructor: Carlos López-Martínez (Remote Sensing Lab, Universitat Politècnica de Catalunya)
Time Required: Half day (4 Hours) 

Abstract:

Radar, and specially Synthetic Aperture Radars (SAR), has become a well established, active, microwave technique capable of monitoring, and characterizing, the surface of the Earth. In a first period, single channel SAR systems allowed to demonstrate the capacities of this technology to provide Earth surface reflectivity with a high spatial resolution, independently of the weather conditions or the day-night cycle. Nevertheless, the availability of multichannel SAR systems which occurred in the last decade has been the fact which has really boosted the interest of the remote sensing community in these systems. Multichannel SAR systems open the possibility to increase the information which can be gathered from the scene under observation, since they permit the quantitative estimation of geophysical and biophysical parameters, resulting into a better characterization of the Earth surface. Nowadays, multichannel SAR systems are able to exploit a wide range of diversity sources: single- and multibaseline interferometry (InSAR,) differential interferometry (DinSAR) , polarimetry (PolSAR), polarimetric interferometry (PolInSAR), multitime and multifrequency observations, etc… The information estimation process in multichannel SAR imagery is fundamental for a correct exploitation of this information, especially when quantitative estimation is desired due to the presence of different corrupting factors, among which speckle is the most relevant. 
The main objective of this tutorial is to provide an in-depth analysis of the information estimation process in multichannel SAR imagery. The complexity and heterogeneity of single and multichannel SAR images makes necessary a statistical characterization of the data. Therefore, the first part of the tutorial will review the statistical models characterizing single and multichannel SAR imagery. This review will address from the simple models aiming to describe homogeneous areas to more complex descriptions trying to extract texture information. The central part of the tutorial addresses the estimation process in single and multichannel SAR data. Firstly, this part will study the different approaches for speckle filtering in single channel SAR images. This analysis will already show that the estimation process in SAR imagery is driven by a series of compromises. In a second stage, multichannel information estimation in SAR imagery, taking into account the most recent theoretical results and estimation techniques published in the literature is presented. The importance of a correct estimation of the complex correlation coefficient in multichannel SAR imagery, with special emphasis in InSAR imagery, will be highlighted. The estimation problem in PolSAR imagery will be considered in detail, paying attention to how an incorrect estimation may damage the estimation of information. The estimation of information in PolInSAR data will be also an objective of this tutorial. 
