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Abstract: Vortex ElectroMagnetic (EM) wave with Orbital Angular Momentum (OAM) is widely concerned in
radar applications. With vortex EM wave, not only the linear Doppler shift of the target can be observed, but
also the angular Doppler shift information can be obtained. Based on the angular Doppler effect, the vortex EM
wave radar has the ability to detect the component perpendicular to the radial motion, and can extract the
micro-motion features of the spinning target. Firstly, the parametric model of angular Doppler shift in
Cartesian coordinate system is established, and the quantitative relationship among vortex EM wave radar,
target motion parameters and angular Doppler shift is provided. Then, when the target rotational trajectory is
perpendicular to the radar Line Of Sight (LOS), the angular Doppler shift is analyzed, and the micro-motion
features of the spinning target are extracted. Finally, experimental results are given to demonstrate the

effectiveness of the proposed method and the correctness of the theoretical analyses.
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