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Radar-Stealth Performance Evaluation of Minisatellite by In-Orbit
Inverse Synthetic Aperture Radar Imaging
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Abstract : Imaging radar is an essential part of space surveillance system. The radar-stealth performance
of a minisatellite is evaluated and verified from the perspective of radar imaging. Firstly, the principle of
inverse synthetic aperture radar (ISAR) imaging is introduced, which is widely used in space object
imaging. Then, a multi-scattering model is constructed with proper RCS obtained by practical testing in
microwave dark room for the later numerical imaging simulation. Integration time required by the imag-
ing is estimated from the simulated radar system parameters and trajectory parameters of the satellite.
Imaging simulation is performed under three scenarios with different SNR levels: (1) The satellite top
points to the earth surface, which is referred to as the stealth attitude; (2) The orientation of the satel-
lite top is the same with the satellite flying direction; (3) The satellite bottom points to the earth sur-
face. The effects of motion compensation and the reconstructed image under these scenarios are analyzed
and compared, results show that the stealth design of minisatellite is effective.
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