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The aim of the proposed research is to take advantage of the increasing availability of EO
SAR data in order to: i) achieve improved accuracy on already available SAR-derived
products such as terrain topography and displacement; ii) extend the analysis by one
dimension by providing three dimensional resolution capabilities.

The key for the achievement of the objectives above is the coherent combination of multiple
passes through SAR Tomography (TomoSAR) techniques, which allow to focus the signal in
the three dimensional space. Hence, the possibility arises to distinguish targets at different
elevation within the same range-azimuth resolution cell (lay-over). As a result, target
features such as height, backscatter coefficient, and motion over time can be investigated in
the three dimensional space.

This way of proceeding is expected to provide substantial improvements in cases where the
widely retained assumption of stable and point-like targets breaks down, that is in natural
scenarios, where the signal from the terrain is disturbed by vegetation, and dense urban
environments, for which lay-over phenomena are likely to occur.

The range of applications enabled this approach would include:

terrain topography mapping in presence of vegetation

estimation of soil scattering in presence of vegetation

surface elevation mapping of the vegetation cover

mapping of ice thickness and ice flow

subsurface mapping in arid zones (whenever permitted by wave penetration)
improved differential interferometric analysis in natural areas (ground subsidence)
three dimensional mapping of urban areas

differential interferometric analysis in three dimensions (deformations of buildings,
bridges, and dams)

The proposed research is expected to bring significant advancements concerning the
exploitation of SAR data stacks, resulting in improved interferometric analyses in case of
surface-like scattering as well as the definition of new products concerning volumetric
targets.

Expected results concerning final (Level-2) products can be summarized as:
DinSAR:
e Improved detection/estimation capabilities in multi-pass over
distributed/decorrelating targets
¢ Comparison of results obtained at different frequency bands (L-, S-, C-Band, X-Band)
through the exploitation of PALSAR, HJ-1C, Sentinel-1, and COSMO data.
TomoSAR:
e Terrain topography and backscatter coefficient mapping in presence of vegetation
Vegetation mapping (surface height)
mapping of ice thickness and ice flow
three dimensional mapping of urban areas
differential tomographic analysis in urban areas
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