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Abstract: Under the condition of lack of echo data and low SNR, the ISAR imaging performance is greatly
reduced by using Random Chirp Frequency-Stepped (RCFS) signal. To solve the above problems, based on
fully analyzing the echo characteristics of the random chirp frequency-stepped signal, a new method of
obtaining high quality ISAR images is proposed using the joint sparse feature of the target range dimension.
First, a joint block sparse imaging model of the target echo signal under the condition of random chirp
frequency-stepped signal is derived and the characteristics of the model are analyzed. Secondly, a Joint Block
sparse Orthogonal Matching Pursuit (JBOMP) algorithm is proposed for solving the model. The algorithm
utilizes the sparse information and the joint sparse information of the ISAR echo. Therefore, the ISAR imaging
performance is enhanced under the condition of low measurement and low SNR. The proposed algorithm also
can achieve joint processing of multidimensional signals and has a faster operation speed. Both theoretical
analysis and simulation experiments verify the effectiveness of the proposed method.
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