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DOA estimation for MIMO sonar using dual-resolution ESPRIT algorithm
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Abstract: In order to improve the performance of direction of arrival (DOA) algorithm in multiple-input
multiple-output (MIMO) sonar, a dual-resolution estimation of signal parameters via rotational invariance
techniques(DR-ESPRIT) algorithm is proposed. Based on the construction of virtual array of MIMO sonar
array, a low-accuracy but unambiguous coarse estimation is obtained by ESPRIT algorithm though the rota-
tional invariance of short-baseline subarrays. Then, a series of high-accuracy but ambiguous fine estimation
can be obtained though the rotational invariance of long-baseline subarrays. Referring to the unambiguous
coarse estimation, high-accuracy and ambiguous estimation can be obtained through disambiguation method.
In order to reduce the computational burden, dual-resolution estimation is also applied to reduced-dimensional
ESPRIT algorithm and dual-resolution reduced-dimensional ESPRIT algorithm is proposed. Compared with
conventional ESPRIT algorithm, dual-resolution DOA estimation algorithm can improve the angular estima-
tion accuracy effectively. Finally, the influence of the amplitude and phase disturbance errors of transmitting
and receiving arrays on the estimation performance of different algorithms is analyzed through simulation.
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