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Abstract: For the fact that exsiting MIMO transmit beampattern design methods suffer from huge
computational burden, a novel MIMO transmit beampattern design method based on atomic norm is proposed.
According to the signal model of atomic norm, firstly a multi-rank transmit beamformer and a set of orthogonal
signals are selected. Then the transmit beampattern matching design problem is formulated into an atomic
norm minimization problem. The multi-rank transmit beamformer is achieved by Vandermonde decomposition
method of positive semidefinite Toeplitz matrix, which is attained by the solution of the atomic norm
minimization problem with Semi-Definite Programming (SDP). Finally, the transmit waveforms can be
acquired from the resulting multi-rank transmit beamformer and existing orthogonal waveforms. The
theoretical analysis and simulation results verify that the proposed method satisfies the uniform element power
constraint and low Peak to Average Power Ratio (PAPR). Simultaneously, compared with current methods,

the proposed method has lower computational burden and comparable matching performance.
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