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Abstract: In the case of diving highly squinted Synthetic Aperture Radar (SAR), the existence of range-
dependent squint angle, severe range-azimuth coupling, three-Dimensional (3-D) velocity and acceleration
produces two-Dimensional (2-D) spatial-variant Range Cell Migration (RCM) and Doppler phases. To
accommodate these issues, this paper constructs a 3-D equidistant sphere analytical model to precisely reveal
the range-azimuth variant property of the echo. Based on the model, an azimuth-variant residual high-order
RCM correction is proposed, and the Frequency Extended NonLinear Chirp Scaling (FENLCS) is rederived to
equalize the azimuth-variant Doppler phases. These two methods integrated with SubAperture (SA) processing
are adopted to address the aforementioned issues faced by diving highly squinted SAR. Theoretical analysis and
simulation results validate that the proposed model is capable of describing the range-azimuth spatial-variance
property of echo more precisely, and better imaging performance can be acquired by this algorithm.
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