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Analysis and correction of the wavefront curvature error in bistatic PFA

Wang Xin, Zhu Daiyin, Mao Xinhua , Zhu Zhaoda
( College of Information Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016 China)

Abstract: The polar format algorithm (PFA) for the bistatic spotlight-mode synthetic aperture radar ( SAR) imaging is
based on the planar wavefront assumption. As the unrealistic planar wavefront assumption introduces phase error terms in
the focusing process, there will be space-variant geometry distortion and defocusing effect in the image focused via bistatic
PFA. Hence, the focused scene size when using bistatic PFA is usually restricted severely to avoid the defocusing effect.
Based on the expansion of the received signal’ s phase term in bistatic SAR, the analytical expression of the wavefront
curvature error in bistatic PFA is derived in our study. Based on the expression, the space-variant filtering and interpolation

operation are applied to compensate for the defocusing effect and correct the geometry distortion in the image, respectively,

which extends the focused scene size of bistatic PFA effectively. Point target simulation validates the algorithm.

Keywords: bistatic polar format algorithm; wavefront curvature error; space-variant filtering method
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Fig. 1 Data collection geometry in bistatic spotlight-mode SAR
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