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A New High Resolution Chirp Frequency Stepped
ISAR Imaging Algorithm by Using Two-Dimensional
Sparse Structure Information

LU Ming-jiu', LI Shao-dong”, YANG Jun',MA Xiao-yan'
(1. Air Force Early Warning Academy , Wuhan , Hubei 430019 , China ;2. The Unit 93253 of PLA, Dalian ,Liaoning 116000, China)

Abstract; In order to improve the performance of the ISAR imaging method based on compressed sensing under sub-
sampling and low SNR,a new high resolution ISAR imaging method for chirp frequency stepped signal is proposed,based
on the unique characteristics of the stepped frequency waveform,and the two-dimensional sparse structure information of the
target. The proposed method is deal with the cross range focusing first and then the range resolution. Firstly, the pulse com-
pression is performed on the sub-pulse echo,and then based on the analysis of the sparse structure of the stepped frequency
ISAR echo in cross range dimension,a distributed compressed sensing model is constructed ; Secondly ,the DCS-SOMP algo-
rithm is used to reconstruct the model, then the high cross range resolution imaging in low SNR is obtained ; Finally, an arbi-
trary sparse representation model is constructed by using the echo characteristics in range dimension. Because the proposed
method, which is cross range focusing first and then the range resolution , makes full use of the target structure, it not only a-
voids the migration through range resolution cell effect on the cross range resolution, but also has strong anti-noise perform-
ance, high reconstruction accuracy and low sampling rate. The validity of the proposed method is verified by simulation and
experimental data.
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