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Abstract: In order to solve the problems of long coherent time and weak two-dimensional resolution in traditional
synthetic bandwidth high frequency radar, a two-dimensional range-Doppler estimation method based on matrix atomic
norm for multi-cycle intra-pulse random sparse stepped frequency signal is proposed. Firstly, a series of pulse, which is
composed of sequences multiple carriers stepped sub-pulses, has been continuously transmitted in each pulse repetition time
to reduce the coherent processing period. Secondly, a continuous set of atoms in matrix form is constructed, and the two-di-
mensional range-Doppler estimation is transformed into a matrix form of atomic norm minimization problem. The above op-
timization problem is transformed into a positive semi-definite programming problem, and can be solved. The proposed
method can not only effectively reduce the amount of computation, but also achieve the high resolution under the condition
of off grid. Theoretical analysis and simulation experiments verify the effectiveness of the proposed method.
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