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2-D Fourier Domain Algorithm for Side-Looking SAR
with Variable Velocity Based on Reversion of Series

LIU Xin, ZHANG Lin-rang, LIU Nan, LIU Gao-gao
(National Key Lab of Radar Signal Processing, Xidian University, Xi” an 710071, China)

Abstract ; Considering the platform with variable velocity, a 2-D frequency domain algorithm for SAR echo signal simulation
is presented. Because it is difficult to obtain its two-dimensional frequency spectrum by use of a curvilinear trajectory with
varying velocity, based on the geometric model of a side-looking SAR and reversion of series, the 2-D spectrum can be derived
accurately. Moreover, the range-variant problem is analyzed and effectively solved by introducing a new compensation function.
The results show that the efficiency of SAR echo signal simulation can be improved with high phase accuracy. Several simulation
and processing results are presented to demonstrate the validity of the proposed algorithm.
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Fig.1 The geometric model of side-looking SAR with

variable velocity
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Fig.2 Error of i, , ¢, with different slant range
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Fig.3 Phase error with variable velocity
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single-point raw signals generated by our 2-D FFT method
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Table 2 Point target quality measurements
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Fig.7 Range and azimuth cuts of the overall phase error
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