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An Sparse Planar Array DOA Estimation Algorithm Based on Truncated Nuclear

Norm and Propagator Method
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(School of Electronics and Information Engineering, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: Compared with uniform arrays, sparse arrays can reduce the cost of antenna arrays, decrease data pro-
cessing, and provide a larger array aperture to improve the signal analysis capability, resulting in widespread applica-
tions in signal processing. However, due to the irregularity of their arrangement, sparse arrays involve significant compu-
tational complexity. There are gaps in the synthesis of the covariance matrix for two-dimensional array, which has a nega-
tive impact on the accuracy of direction-of-arrival (DOA) estimation and increase the system’ s sensitivity to noise. To
overcome these problems, a novel angle estimation method is proposed in this paper. This method adopts truncated
nuclear norm to mitigate the influence of noise, and further improves the sparse representation of signals by norm optimi-
zation. The complete array signal is subsequently recovered by using the alternating direction method of multipliers
(ADMM) algorithm to construct the sub-problems. Additionally, this method employs the subarray partitioning tech-
nique and the propagator method (PM) based on the least squares for signal recovery processing, enabling accurate esti-
mation of the azimuth and elevation angles of signal sources. The simulation results demonstrate the superiority of the
proposed DOA estimation algorithm in terms of angle accuracy and time complexity.
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