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Angle Estimation Algorithm for MIMO Radar Using Three-Way Compressive Sensing

Wen Fangqing'®, Zhang Gong', Wang Xinhai', Zhang Yu', Ben De'

(1. College of Electronics and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, 211016,

China; 2. Electronic and Information School, Yangtz University, Jingzhou, 434023, China)

Abstract: Tensor model-based parameters estimation is a trend for radar signal processing. However, the
existing tensor-model based algorithms cannot achieve a good compromise between estimation accuracy
and computational complexity. A three-way compressive sensing (TWCS) based algorithm is developed
for angle estimation in multiple-input multiple-output radar. Exploiting the multidimensional structure
inherent in the matched filtered data, a third-order tensor signal model is formulated. To lower the stor-
age and computing complexity, the high-order singular value decomposition method is used to compres-
sive the tensor data. The kernel tensor is linked to the trilinear model thus the compressed direction ma-
trixes are obtained. Thereafter, the sparsity of the targets in the background is utilized and two overcom-
plete dictionaries are constructed for angle estimation with optimization methods. Taking advantage of
the inherent multidimensional structure of the received data, the TWCS algorithm achieves better estima-

tion accuracy than traditional subspace-based algorithms. In addition, the TWCS algorithm does not re-
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quire further pairing of the estimated angles. Furthermore, it could achieve the doppler frequencies of the
targets. Simulation results verify the effectiveness of the TWCS algorithm.
Key words: multiple-input multiple-output radar; angle estimation; three-way compressive sensing; high-

order singular value decomposition; trilinear model
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