ATR by means of Polarimetric ISAR
Images and multi-view 3D InISAR
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« Develop a non-cooperative target reco%nition algorithm that
exploits fully polarimetric 3D InlSAR results.
The use of 3D target reconstruction instead of 2D ISAR
images may overcome the problem of creating large and costly
databases as 3D reconstructed images can be compared
directly to geometrical target CAD models or simulated 3D
e.m. CAD models. Moreover, the use of machine learning will
be also investigated in this work for the implementation of
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Figure 1 shows the proposed 3D-InISAR imaging algorithm. 3 S : —
Specifically we have implemented and tested two different < F < &
approaches, the coherent optimization and the span based 5 5 I 2
methods. | = = . e B £
Figure 2 shows an example of results using simulated data, in @ A e B A e A H
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appreciated either visually as well as numerically. In fact the RMSE 2D-ISAR Image Formation P ot o g T )
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scatterer is provided to be much lower when using polarimetry.
Figure 3 shows results obtained by using multiple views (both in l ...HHE

elevation and azimuth) of the same target superimposed to the
target CAD model. The same figure also reports the estimated
target size and size ratios to show that the use of polarimetry
permits obtaining a better estimate of the target size and l
preserve the target shape more faithfully.
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Scatterers Extraction (c) 3D target reconstruction using fully polarimetric radar data of a tank [2]

(Modified Pol-Clean Implementation)
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(d) A high level block diagram of the software algorithm that we implemented.
(a) 3D-InISAR imaging algorithm The project activities will focus on the development of the multichannel/multipolarization CLEAN algorithm and on the development of a target classifier
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