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Abstract: To solve the sensitivity of sparse stepped-frequency chirp signals to target radial motion and to
achieve high-resolution imaging with low Signal to Noise Ratio (SNR), a translation compensation and high-
resolution Inverse Synthetic Aperture Radar (ISAR) imaging based on genetic algorithm and sparse Bayesian
learning is proposed. Firstly, an echo model and a sparse observation model are established for the sparse
stepped-frequency chirp signal. A parameterized dictionary is then constructed to turn ISAR imaging to the
joint estimation of target motion parameter and High-Resolution Range Profile (HRRP) synthesis. Secondly,
the Gamma-Gaussian prior is introduced to the high-resolution range profile of the target, and the scattering
center is estimated by the Variational Bayesian Inference (VBI) algorithm. On this basis, target motion
parameters and high-quality HRRP are obtained through the iteration of genetic algorithm. Hence, high-
resolution imaging of the moving targets is achieved while the motion parameters are accurately estimated. The
effectiveness of the proposed method is verified by simulation and real data processing result in various scenes.
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fEME LR, BRI ZEG T N, HEhh4
RALGAW RAEEER, =SB EGELE. 5%
VAL, Frid R E R ERLL T RG &ntE,
RIEE S R R INEEASTF IR ZEN1x10 2 m/sH
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