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Abstract: Medium Earth orbit synthetic aperture radar (MEO SAR) can achieve medium spatial resolution with a
wide observable swath and short revisit time. The combination of MEO SAR illuminator and airborne SAR receiver could
overcome the coverage limitations of traditional low Earth orbit (LEO) airborne BiSAR systems, demonstrating broad appli-
cation prospects. However, due to the high orbital altitude, long propagation delay, and significant trajectory curvature of
the MEO platform, the imaging geometry becomes more complex, and the conventional LEO-airborne bistatic SAR imag-
ing algorithms become invalid. Although Geosynchronous Orbit (GEO) SAR systems also suffer from the phase errors in-
duced by the “stop-go” assumption and trajectory curvature, their high altitude, low speed, and minimal acceleration allow
the slant range variation to be approximated by second-order models. In contrast, MEO SAR has much higher velocity and
acceleration, which aggravates high-order nonlinear phase errors, making conventional GEO slant range models inadequate
for MEO scenarios. To address these challenges, this paper proposes an improved monostatic equivalent imaging algorithm

for MEO-airborne bistatic SAR. This method establishes an MEO-airborne bistatic geometric model based on the orbit char-
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acteristics of MEO SAR, innovatively introduces an orbital curvature compensation factor, and proposes an improved “non-
stop-go” equivalent slant range model. It overcomes the modelling limitations of traditional equivalent monostatic methods
for high-maneuverability and curved trajectories. Furthermore, this paper employs series inversion to derive two-dimension-
al spectra while considering azimuth space-variant effects in the scene, ultimately developing an imaging algorithm suitable
for MEO-airborne bistatic SAR. Experimental results demonstrate that compared with traditional methods, the proposed al-
gorithm achieves peak sidelobe ratio, integrated sidelobe ratio, and resolution close to theoretical values for point targets. In
extended target imaging of the proposed algorithm, the image entropy is reduced by 30% and contrast improved by 20%

than the traditional equivalent monostatic method, effectively suppressing defocusing caused by MEO SAR’ s complex or-
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