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Abstract: Addressing the issues of low DOA estimation accuracy of array signals under conditions of
small snapshots, multiple sources, and coherent sources in traditional subspace and existing sparse recon-
struction algorithms, a grid-less DOA estimation method is proposed based on deep learning and atomic
norm minimization. Firstly, under the premise of the Toeplitz matrix Vandermonde decomposition theo-
rem, the Toeplitz matrix is constructed by the correlation between pressure and velocity from the vector
hydrophone. Then, the Toeplitz matrix is reconstructed using the deep learning-based alternating direction
method of the multipliers algorithm. Finally, the Root-music algorithm is used to decompose the Toeplitz
matrix and obtain the DOA estimates. Simulation experiments show that this algorithm has a lower root
mean square error compared to other traditional algorithms and some sparse reconstruction algorithms

under the above conditions, demonstrating a clear advantage in DOA estimation performance.
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