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Abstract: A low pulse repletion frequency is required and an ambiguous Doppler spectrum should be
considered to obtain a high-resolution and wide-swath Synthetic Aperture Radar-Ground Moving Target
Indication (SAR-GMTI) system in the azimuth direction. In this study, we have proposed a novel clutter

suppression approach, where the Doppler spectrum of the single channel echo is ambiguous, with respect to the
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space-borne multiple channels in an azimuth high-resolution and wide-swath SAR-GMTI system. Initially, the
azimuth deramping operation is utilized to compress the ambiguous Doppler spectrum, where the signal of
clutter or the moving target is focused toward only some azimuth Doppler-frequency bins. Further, a covariance
matrix corresponding to the clutter is estimated in the azimuth deramping and range compression domain.
Subsequently, the matrix eigenvalue decomposition technique is employed to obtain an eigenvector
corresponding to the minimum eigenvalue. Herein, we intend to achieve redundant channel freedom to ensure
the suppression of clutter. The obtained eigenvector can be considered to be the orthogonality vector of the
clutter space, which denotes the orthogonality with respect to the signal space vector. Hence, we adopt the
obtained eigenvector to appropriately suppress the clutter. Simultaneously, the signal of the moving target can
be appropriately preserved. Finally, some experiments are conducted to validate the proposed clutter

suppression approach.

Key words: Space-borne multi-channel in azimuth SAR; Clutter suppression; High-Resolution and Wide-Swath

(HRWS); Azimuth Deramped operation; Orthogonality vector
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