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Abstract: Focusing on the problem of rather large estimation error in Direction Of Arrival (DOA) estimation
caused by grid mismatch in the sparse representation model, an Off-Grid DOA estimation method based on
Covariance Matrix Reconstruction (OGCMR) is proposed. Firstly, the offset between the DOA and the grid
points is incorporated into the constructed spatial discrete sparse representation model of the received data;
After that, based on the reconstructed signal covariance matrix, a sparse representation convex optimization
problem associated with DOA estimation can be established; Subsequently, a sampling covariance matrix
estimation error convex model is constructed, and then this convex set can be explicitly included into the sparse
representation model to improve the performance of sparse signal reconstruction; Finally, an alternating
optimization method can be exploited to solve the resultant joint optimization problem to acquire the grid
offset parameters as well as the off-grid DOA estimation. Numerical simulations show that, compared with the
traditional conventional MUltiple SIgnal Classification(MUSIC), L1-SVD, Sparse and Low-Rank Decomposition
based Robust MVDR (SLRD-RMVDR) algorithms and so on, the proposed algorithm has rather better angular

resolution and higher DOA estimation accuracy.
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