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Since radar signals can penetrate through the vegetation, Synthetic Aperture Radar (SAR) systems can
monitor forest parameters and processes. Using advanced imaging processing techniques like SAR
Tomography (TomoSAR), 3D imaging capabilities can be achieved [1]. With this, in the next decade,
future space SAR missions such as BIOMASS and Tandem-L, will allow to extract 3D information of the
forest, at global scale [2] [3].
Once a TomoSAR acquisition is performed, tomographic processing techniques are required to extract
the 3D reflectivity of the scene. Several methods for the reconstruction of the 3D reflectivity profiles
from TomoSAR data exist in the literature. They all show a different behaviour and performance
depending on both the characteristics of the scene and the system acquisition parameters. Besides the
linear Fourier beamforming reconstruction, processing algorithms have been proposed to optimize the
imaging step. Among them, widely used is the Capon beamforming, based on the minimization of the
variance at each height [4]. More recently, methods based on Compressive Sensing (CS) have been
proposed and tested in forest scenarios [5]. They achieve better resolution and reduce sidelobes, by
exploiting the underlying structure of the data and solving a convex optimization problem. Also, their
performance is less affected by the low number of available baselines and by their non-uniform
distribution. However, besides a high computational cost, methods based on CS may in some particular
situations introduce artefacts. Therefore, the better suitability of one method with respect to another
may not be judged regardless of the application for which it is employed and the characteristics of the
TomoSAR acquisition system.
For forest applications, the estimation of 3D reflectivity is important for mapping forest structure, in
terms of the spatial distribution of canopy layers that needs to be estimated from the reflectivity
profiles. Therefore the performance of a given reconstruction algorithm to reflect forest structure
variability has to consider its ability to detect unambiguously the presence of a forest layer while
remaining invariant to non-structural changes. This involves resolution, but also the capability to reflect
weak scatterers. These characteristics will be tested in this paper for Capon beamforming and CS
together with radiometric accuracy, stability and polarimetric accuracy.
Furthermore, these characteristics have to be considered with respect to the features of the acquisition
configuration, specifically the number and distribution of baselines, the system bandwidth and the size
of the multilook employed for the estimation of the covariance matrix. Therefore, the performance of
the TomoSAR reconstruction methods will be tested also with respect to key configuration parameters.
In order to carry out the comparison between both methods, simulated and real data will be considered.
For the simulated scenarios, FORMIND [6] and PolSARpro [7] scenes will be generated for different
TomoSAR system configurations. For the real scenarios, a fully polarimetric TomoSAR data, acquired by
DLR E- and F-SAR airborne system over different forest sites will be used. Reference data such as lidar,
optical images and in situ measurements are also available to discuss the results obtained by the Capon
beamforming and the CS approach.
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