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Abstract The issue of Direction-Of-Arrival (DOA) estimation in multiple subarrays is addressed. It is assumed that an

array is composed of several uniform linear arrays (ULASs) of arbitrary known geometry, but there are mutual coupling
between sensors of each subarray. By using the banded, symmetric Toeplitz character of the ULAs and the block diagonal
character of the multiple subarrays, a new decoupling DOA estimation and self-calibration algorithm is proposed. The new

algorithm can provides accurate DOA estimation without the knowledge of mutual coupling. In addition, the mutual
coupling coefficients for array self-calibration can be achieved simultaneously. Instead of multidimensional nonlinear
search or iterative computation, the algorithm just uses a one-dimensional search and can reduce the computation burden.
DOA identifiability issue for such arrays is discussed, and the corresponding Cramer-Rao Bound (CRB) is derived also.

Monte-Carlo simulations illustrate that the proposed algorithm possesses the better performance of low computational
complexity, high resolution and better accuracy of self-calibration.
Key words Multiple subarrays, DOA estimation, Mutual coupling, Self-calibration
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Tablel Estimated mutual coupling coefficients versus SNR(the third subarray)

f& M Lt (dB) 10 12 14 20 30 40

N SEHR I 0.3562 0.3604 0.3619 0.3636 0.3627 0.3628
Sk S2#8 RMSE 2.8391E-2 2.2405E-2 1.8226E-2 8.5155E-3 2.6413E-3 8.4239E-4

2)3;21: MEFBEIME 0.2901 0.2835 0.2826 0.2819 0.2818 0.2815
R RMSE 4.0372E-2 3.0577E-2 2.4541E-2 1.0796E-2 3.1063E-3 1.1462E-3

N SR 0. 2383 0.2321 0. 2320 0. 2325 0. 2326 0.2331
HLK 548 RMSE 3.4961E-2 2.4567E-2 2.2099E-2 8.5028E-3 3.0057E-3 1.0258E-3

(2)21221: MEHEIE 0. 1606 0.1539 0.1531 0. 1530 0. 1526 0.1520
R RMSE 3.5279E-2 2.8025E-2 2.2143E-2 9.8832E-3 3.1048E-3 9.2887E-4
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