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DOA estimation algorithm based on complex-valued neural networks

ZHU Angi', XIANG Houhong?, QI Meibin®
(1. School of Mechanical Engineering, Hefei University of Technology, Hefei 230009, China; 2. School of Computer Science and Infor-
mation Engineering, Hefei University of Technology, Hefei 230601, China)

Abstract: The performance of traditional model-driven direction of arrival(DOA) estimation algorithm
is limited by the finite signal characteristics, number of snapshots, signal-to-noise ratio(SNR), sig-
nal-to-heterodyne ratio and other factors, and the algorithm performance is poor in the extreme cases
of low SNR and few snapshots. To overcome the above problems and improve the estimation accuracy
under extreme conditions, this paper proposes a single snapshot DOA estimation algorithm based on
complex-valued neural networks (CVNN), which constructs a deep complex network model to learn
the mapping relationship between the original noisy signal and the ideal noise-free complex signal, and
then achieves noise suppression and desired signal feature enhancement. The proposed algorithm is
used to improve the accuracy of DOA estimation. Simulation results show that after CVNN enhance-
ment, the equivalent SNR of the data is improved by about 1 dB, and the equivalent number of snap-
shots is improved by 3, the proposed algorithm has higher estimation accuracy and generalization than
the existing multiple algorithms driven by physics.
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