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Abstract: Sparse inverse synthetic aperture radar (ISAR) imaging methods are capable of reconstructing target images
with high contrast and few artifacts under limited observation conditions. Incorporating sparse transform dictionaries into
sparse ISAR imaging can further enhance the reconstruction quality of target contours and scattering distributions. How-
ever, these methods still tend to produce incomplete target contours under conditions of low compression ratios. This
limitation arises because the sparse representations derived from sparse transform dictionaries primarily capture local
structural or scattering features of the target, while failing to sufficiently represent the global structural and scattering fea-

tures of the target. To strengthen the modeling of global structures within sparse representations, we introduce a self-
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attention mechanism (SAM) to guide dictionary learning (DL), enabling the sparse transform dictionary to effectively

capture global structural features of target from under-sampled measurements. The resulting DL model is referred to as

SAM-DL, and we further develop the SAM-DL based sparse ISAR imaging method for target reconstruction under low

compression ratios. Experimental results demonstrate that, compared with existing DL-based imaging approaches, the

SAM-DL method is able to reconstruct more complete target contours under low compression ratios, achieving superior

imaging performance.
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