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Abstract: There are more and more problems for the two-Dimensional (2D) direction finding with traditional
parallel arrays, such as low degree of freedom, low resolution and large estimation errors with small snapshots,
etc. In view of these problems and based on the parallel coprime virtual array, a low-complexity 2D Direction
Of Arrival (DOA) algorithm is proposed in this paper. In the proposed algorithm, a virtual array is generated
by the the expansion of two mutually parallel linear arrays. Then an extended matrix with high degrees of
freedom of the 2D angular is constructed by the autocovariance matrix and cross-covariance matrix. Finally,
the automatically matched 2D-DOA estimation is obtained by the Singular Value Decomposition (SVD) and
Estimating Signal Parameters via Rotational Invariance Techniques (ESPRIT). Compared with the traditional
two-dimensional DOA estimation methods, the proposed algorithm utilizes more information from the received
data of the array, can distinguish more incident signals with high resolution. Meanwhile, the proposed
algorithm needs no 2D linear searching or angular parameter matching and is with good performance under low
Signal-to-Noise Ratio (SNR) and small snapshot. Experimental simulation results demonstrate the correctness

and validity of the algorithm.
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