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Abstract: Aiming at the problem that the direction of arrival estimation does not fully utilize all the information of
the virtual array by using the largest continuous uniform array of extended virtual arrays, a covariance matrix reconstruc-
tion DOA estimation algorithm based on virtual array interpolation is proposed. Firstly, the algorithm expands the
coprime array to a non-uniform virtual array and introduces the idea of virtual array interpolation to construct a uniform
linear virtual array. Then a convex optimization problem is proposed to reconstruct the covariance matrix of the equiva-
lent received signal. Finally, the first element of the corresponding vector of the variance matrix is optimized and the re-
constructed covariance matrix is used for DOA estimation. The proposed algorithm makes full use of the information
contained in the virtual array, improves the degree-of-freedom (DOF) and resolution compared with the DOA estimation
using the largest continuous uniform array of the expanded virtual array.
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