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Wideband DOA Estimation Based on Spatial Sparseness

LIU Yin', WU Shunjun * , WU Mingyu', LI Chunmao', ZHANG Huaigen®

1. National Laboratory of Radar Signal Processing, Xidian University, Xi’an 710071, China
2. Nanjing Institute of Electronic Technology s Nanjing 210039, China

Abstract: With the utilization of spatial sparseness of wideband sources, a wideband direction of arrival (DOA) estimation
problem can be translated into a sparse reconstruction problem, based on which a novel wideband DOA estimation algorithm
is presented. It decomposes a wideband signal into multiple sub-band signals, a\r’n{‘ut'ilizes jointly the common spatial sparse
pattern of these sub-band signals. The proposed algorithm can be viewed as gﬂ)e&tension of the original sparse Bayesian
learning method to the case of multiple redundant dictionaries. Addition%ﬂ(\ by Ihe singular value decomposition (SVD) per-
formed on the multiple snapshots of the array received signal, the sig’lé} sﬁ'bspace is extracted as the input of the algorithm,
which effectively reduces the computational complexity and sérqu&%n\eously improves the robustness to noises. Compared
with classical wideband DOA estimation methods, thi§ aIgQ}it'r{m' performs better even in the cases of low signal-to-noise
ratio, limited available snapshots and high correlqtions%sources. Its performance is insensitive to a biased estimate of

£ Y
source number. Simulation results verify its perforfnal advantages over existing subspace-based wideband DOA estimation

thod 1Y
methods. X
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