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A low complexity covariance matrix reconstruction method of MIMO sonar
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Abstract Multiple-input multiple-output (MIMO) sonar will generate complex operation when it is used to
estimate the direction of targets, which will lead to the reduction of algorithm efficiency. To solve this problem,
a low complexity covariance matrix reconstruction method based on dimension reduction transformation is
proposed. This method can help to suppress noise and improve direction finding performance. Firstly, by using
the dimension reduction transformation method to form the echo signals, we can obtain a low dimensional
covariance matrix. Then, by employing Toeplitz processing of the matrix to suppress coherence, we can achieve
the noise subspace and signal subspace by characterizing new covariance matrix. MUSIC algorithm can be
used to estimate the direction of targets. In order to further reduce the computational complexity, we can
adopt the ESPRIT algorithm to estimate the direction of arrival (DOA) by utilizing the rotation invariance
satisfied by the MIMO array. Both theoretical analysis results and numerical simulation results verify that this
algorithm effectively reduces the computational complexity, and improves the direction finding performance.
In the condition of limited snapshots, compared with the traditional direction finding methods, it has the
characteristics of fast calculation speed and strong target resolution.
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