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Abstract

Compared with the two-dimensional inverse synthetic aperture radar (ISAR) image, the high-
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resolution three-dimensional image not only reflects the geometric structure distribution of the
target, but also is insensitive to the change of the target attitude, which can provide more compre-
hensive and stable information of the target shape and structure for the target recognition. How-
ever, in near-field conditions, the invalidation of the plane wave hypothesis will cause distortion
and defocusing of traditional imaging algorithms, resulting in poor quality of 3D ISAR images. To
solve this problem, an interferometric inverse synthetic aperture radar (In-ISAR) imaging method
is proposed under near-field and single baseline conditions. First, the po-lar coordinate format al-
gorithm (PFA) is used to obtain the initial two-dimensional image, and then the wavefront curva-
ture error is corrected to obtain the accurate vertical and horizontal coordinates of the scatterer.
Finally, the altitude coordinates of the target can be obtained by interference processing. Simula-
tion results show that the proposed method can achieve high-resolution 3D imaging of space objects
in near-field conditions with simple system structure.
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Figure 1. Single antenna interferometric ISAR imaging geometric model
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Figure 2. Circular SAR equivalent of near-field ISAR
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Figure 3. PFA algorithm two-dimensional interpolation process
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Figure 4. Principle of geometric distortion correction
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