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High Resolution ISAR Imaging Method Based on Random
Chirp Frequency-stepped Signal
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Abstract: In order to make full use of the joint sparse physical characteristics of the radar echo to improve imaging
performance. A novel super resolution Inverse SAR (ISAR) imaging method based on distributed compressed
sensing theory is proposed. Firstly, the joint sparse echo model of the random chirp frequency-stepped signal is
built and the pulse compression processing of each sub-pulse is processed. Secondly, owing to different random
patterns of each group, different measurement matrices are constructed in accordance with the random pattern of
sub-pulse signal. Then the corresponding compressed sensing model of the echo is built and the supper resolution
range profile is obtained via the distributed compressed sensing theory. Finally, the supper resolution inverse
synthetic aperture radar image can be obtained by a fast compressed sensing reconstruction algorithm, which is
used to achieve the high resolution reconstruction in azimuth direction based on the sparse features. Theoretical
analysis and simulation results show that the proposed method has the characteristics of high reconstruction
accuracy, low sampling rate and strong anti-noise performance.
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