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High-resolution DOA estimation method based on covariance

matrix reconstruction in presence of element failure

Tan Weijie Feng Xi’ an
(School of Marine Science and Technology, Northwestern Polytechnical University,
Xi’ an Shaanxi 710072, China)

Abstract: Failed elements can cause the change of array correlation matrix. Thus,
based on the processing of array correlation matrix, the performance of subspace
methods would deteriorate greatly when array elements failure occurred. This paper
presents a method to solve this problem. Starting from covariance matching criterion,
making the Toeplitz structure of the covariance matrix as a constraint, the
covariance matrix 1is recovered based on the principle of low rank matrix
reconstruction, and then DOA estimation is conducted by the use of subspace methods.
In case of element failure, the proposed method can reconstruct the array covariance
matrix effectively, recover the freedom of the failed element, and solve the problem
of high precision DOA estimation under array elements failure. Numerical simulations
indicate that, when array element failure occurred, the method we propose have better
performance, especially in the case of multiple targets.
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