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Direction-of-arrival Estimation with Two-dimensional Sparse Array Based on Atomic Norm
Minimization
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Abstract Direction-of-arrival (DOA) estimation based on two-dimensional planar sparse array is increasingly important in the
application of massive MIMO arrays of 5G. The gridless sparse reconstruction technology promotes the development of DOA esti-
mation research,and the super-resolution of DOA estimation methods has been advanced with the atomic norm theory. In this pa-
per, DOA estimation is studied when spectrally-sparse signals from multiple directions are incidented on a two-dimensional sparse
array. In order to accurately identify the azimuth and elevation angles of all incident signals in pairs,a two-dimensional atomic
norm approach based on multiple measurement vectors (MMV) is proposed,and can be solved by semidefinite programming. The
proposed algorithm extends compressive sensing of two-dimensional DOA estimation from a single measurement vector to multi-
ple measurement vectors,so as to effectively use the joint sparsity of MMV, Numerical simulation results show that,as the MMV
vector grows,the number of identifiable sources increases, the proportion of physical sensors in the sparse array decreases to
30% »the DOA estimation error decreases significantly,and the proposed algorithm can achieve a good convergence effect when
the signal-to-noise ratio increases.

Keywords Atomic norm minimization, Direction-of-arrival, Joint sparsity» Multiple measurement vectors, Two-dimensional planar

sparse array
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