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A TDCM-PFA Based Large-Rotation-Angle ISAR Imaging Method for Space Targets
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Astronautics, Nanjing 211106, China)

Abstract: Space target situation awareness is a research hotspot in the field of aerospace technology. Inverse syn-
thetic aperture radar (ISAR) is an effective means of space target awareness. In order to obtain a high resolution 2-D
ISAR image which is conducive to target discrimination, it is necessary to improve the azimuth resolution by increasing
the accumulated rotation angle. However, with the increase of the rotation angle, the coupling between translation and ro-
tation increases, which makes the traditional two-step imaging method of first translation compensation and then rotation
imaging no longer applicable. In this paper, an imaging algorithm combining time domain conjugate multiplication (TD-
CM) processing with polar format algorithm (PFA) is proposed. Firstly, utilizing the two-dimensional coherence of radar
echoes, translational coarse compensation is performed through TDCM processing. Then, the motion through resolution
cell (MTRC) caused by the large rotation angle is corrected by the interpolation operation of PFA and the relative rota-
tion parameters of the target are estimated. Through iterative processing, the translational and rotational parameters are
continuously optimized to improve the motion compensation effect. Simulation results verify the effectiveness of the pro-
posed imaging algorithm. Compared with the traditional algorithm, the proposed algorithm has better imaging focus.
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