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Abstract: Sparse signal processing is usually adopted for the imaging of sparse aperture (SA) inverse synthetic
aperture radar (ISAR) with traditional compressed sensing (CS) methods to deal with the imaging problems with
missing data. However, this method suffers from the inherent problem of model mismatch, which limits the imaging
quality to some extent. In view of this, in this paper, a Hankel matrix completion (HMC) approach is proposed for ISAR
imaging with SA. The method is a typical meshless method, and can effectively enhance the imaging performance of
ISAR imaging with SA. First, the ISAR sparse aperture imaging signal model is established, and the Hankel matrices
are constructed according to the SA echo in each range cell. Second, the low-rank property of the constructed Hankel
matrices is proved and used as the prior information constraint for the azimuthal sparse imaging. Finally, the matrix
completion (MC) based on the augmented Lagrange multiplier (ALM) is solved step-by-step through iterations so as to
reconstruct the azimuth-dimensional imaging. The proposed method based on low-rank constraints can avoid the
presupposition of over complete basis, and thus can effectively overcome the off-grid effect of the CS method. The
experimental analysis based on the measured data further validates the effectiveness of the proposed algorithm.
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Fig. 1 Geometry of ISAR imaging
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