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Abstract: Inverse synthetic aperture radar (ISAR) sparse imaging methods can provide the imaging results with high
image contrast and less sidelobe interference. The premise of sparse imaging is that the scatterers distribution of the scene
or target to be imaged is sparse, which means that the final imaging quality is determined by the sparse feature of the target
or scene to be imaged. The natural sparsity of ISAR target scenes emphasize point-like features, and the sparse representa-
tions of to be imaged target scene in the transform domains can enhance general features (e.g., texture or contour features)
of the target. The well learned sparse transformation dictionaries can adapt to the to be imaged target scenes and find their
unique sparse representations. However, the image patches oriented sparse representations ignore the geometric feature of
target to be imaged. The nearest neighbor graph model is able to establish the geometric feature description operator of the
given data, which can be used for describing the geometric feature information of the given data. In this paper, we intro-
duce the nearest neighbor graph model (NNGM) into ISAR sparse imaging to express the geometric feature of the to be im-
aged target. The NNGM of the to be imaged target is then used as the regularization term and mapped to ISAR sparse imag-
ing model. We propose an ISAR sparse imaging method combined with the NNGM for the imaging of different types of re-
al ISAR data. Compared with the existing ISAR sparse imaging methods, the proposed imaging method can provide the im-
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aging result with clearer contour, and the imaging time is reduced by 10.4% on average.
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