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Abstract

Inverse synthetic aperture radar (ISAR) imaging is a powerful tool for analyzing radar cross-section
(RCS) measurements of complex targets. In particular, the ability to extract portions of an ISAR image
and reconstruct their associated RCS can provide insight into the individual scattering sources comprising
the target’s signature, as well as the ability to remove undesired contamination such as clutter and noise
from the data. Unfortunately, while analytically elegant and computationally efficient, conventional
ISAR image edit and reconstruction (IER) techniques suffer from errors in the predicted RCS due to “edge
effects” from the editing masks, particularly when the target’s scattering sources are not well-resolved
or when the contamination is smeared throughout the image. In this talk, we present the use of the
basis pursuit (BP) L1 minimization technique to overcome these and other shortcomings of conventional
ISAR IER techniques. We begin with a review of the RCS measurements and ISAR imaging, followed by a
brief discussion of L1 minimization and its ability to find “sparse” representations for measured data.
This is followed by examples of how the application of BP to ISAR measurements can provide enhanced
RCS reconstruction of individual target scattering sources and improved isolation of contamination from
undesired error sources.
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