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Research Advances in Vortex Radar Imaging Technology
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Abstract: Vortex electromagnetic wave carries the Orbital Angular Momentum (OAM), and thus has a spiral
wavefront structure, which contains the azimuthal information of the target in the echo signal when performing
radar imaging compared with planar waves. Hence, this kind of electromagnetic wave shows great potential for
various applications in the field of radar detection and imaging, and it is expected to become the development
direction of new-system radars. This paper describes in detail the research progress in vortex radar imaging
technology in recent years. First, the characteristics of the vortex electromagnetic wave and the principles of
imaging using a uniform circular array are introduced. Then the paper reviews the developmental history and
research status of vortex radar imaging technology, according to three research directions: vortex radar imaging
model, vortex radar gaze imaging algorithm, and vortex radar motion imaging. Finally, the prospects for the
development of vortex radar imaging have been presented, along with the key scientific issues and trends for
the future developments of vortex radar imaging.
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Fig. 1 Phase and intensity distribution of vortex electromagnetic waves with different OAM states
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Fig. 4 The development history of vortex electromagnetic wave in the field of radar imaging
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