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Abstract: When using Inverse Synthetic Aperture Radar (ISAR) to observe the spinning targets, the range-
Doppler time-varying characteristics of spinning target echo would lead to the inefficiency of traditional
imaging methods. To solve this problem, a fast high-resolution imaging method based on distributed matching
sparse representation model is proposed for wideband spinning targets imaging. Firstly, a distributed matching
sparse representation model is constructed based on the sparsity of spinning target echo. Secondly, a Fast
Distributed Simultaneous Multiple Orthogonal Matching Pursuit (FDSMOMP) algorithm is proposed for
achieving the fast robust imaging of the spinning parts. The proposed algorithm can significantly improve the
reconstruction efficiency by reducing the iteration times and computational complexity of each iteration.
Additionally, in order to enhance the robustness of FDSMOMP, a related threshold is designed to suppress the
false reconstruction. Finally, the mechanism of the presented method is analyzed theoretically, and it is proved
that the high quality imaging result can still be obtained under the conditions of sub-Nyquist sampling and
lower (SNR Signal Noise Ratio). Simulation results show the validation of the proposed method.
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