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A Method for Weak Moving Target Focusing and Parameter Estimation
of Synthetic Aperture Radars in Severe Azimuth Ambiguity

WAN Jun, ZHOU Yu, ZHANG Linrang, CHEN Zhanye

(National Laboratory of Radar Signal Processing, Xidian University, Xi’an 710071, China)

Abstract: A method for weak moving target focusing and parameter estimation of synthetic
aperture radars is proposed to solve the problems that existing moving target focusing methods
are sensitive to Doppler ambiguity, require high signal-to-noise ratio (SNR) and cannot estimate
unambiguous parameter. Firstly, an azimuth spectrum compression function is constructed to
compress the azimuth spectrum bandwidth of a target. Secondly. the second-order Keystone
transform is applied to correct the range curvature. Then, the residual rang migration and
Doppler migration are eliminated by a proposed range walk compensation function and the Lv’s
distribution (LVD), and the moving target energy focus is finally achieved. Meanwhile, a precise
estimation criterion of unambiguous parameters in LVD domain is designed by combining rough
parameter estimation results. Simulation results show that the proposed method works well in
the presence of Doppler spectrum splitting and Doppler ambiguity in VD domain and has good
anti-noise performance. Comparisons with the Radon fractional Fourier transform method and the
nonlinear transform-based method show that the proposed method reduces the loss of SNR by 2

dB and 15 dB, respectively.
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