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Electromagnetic modeling for SAR polarimetry and interferometry 

FUTURE DEVELOPMENTS: 

THEORETICAL FRAMEWORK: 

• Synthetic Aperture Radar (SAR) images are essential tools for natural resource monitoring, environmental 
hazards,  managements, control, etc. 

• SAR data contain huge information about physical and chemical properties of the illuminated surface of the 
Earth. 

• The main aim of my research activity is to model and use SAR and InSAR data, to retrieve and simulate 
ground surface information, that would be useful for many scientific disciplines. This is accomplished via my 
research archetype:  

• Usage of SAR Polarimetry: SAR Polarimetry has been successfully modeled and applied to soil moisture 
retrieval in bare surface and/or for medium vegetated surfaces.  

• Simulate SAR Polarimetry: Polarimetric SAR raw signal simulator, based on a sound physical electromagnetic 
scattering model, has been successfully modeled and applied for bare surfaces [1]. 

• Usage of SAR Interferomety: Space-borne Differential Interferometric Synthetic Aperture Radar (DInSAR) 
techniques and specifically Persistent Scatterer Interferometry (PSI) have shown their capabilities in 
monitoring of Earth surface displacements. We applied PSI methodology for monitoring of the earth surface 
changes and railways at the Campania region. 

Motivations 

Computation of reflectivity map in SARAS must be 
modified properly:  

Zero-mean random deviations of the facets’ azimuth and 
range slopes are added 

Same realization of random variable in Small Perturbation 
Method (SPM) or the Physical Optics (PO) regimes, in such 
a way to guarantee that three polarimetreic channels are 
not independent. However, the facet slopes’ randomness, 
ensures de-correlation among the three polarimetirc 
channels  

CONCLUSION References Future works  

• Look up table generation of Pol-SARAS for different 
look angles of 20-60°, and comparision with 
measured data and PTSM methodology. 

• PSI analyis for railways monitoring in Campania. • Azimuth correction simulation with Pol-SARAS. 

SAR Interferometry 

SAR Polarimetry 

CO-OPERATION: 
 

[1] Gerardo Di Martino, Antonio Iodice, Davod Poreh, Daniele Riccio , Pol-SARAS: a fully polarimetric SAR raw signal 
simulator for extended scenes, Under review for IEEE transaction papers. 

ESA-ASI: for Cosmo-SkyMed (CSK) data. 


