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Abstract: To address the issue of low estimation accuracy in existing direction of arrival (DOA)
estimation algorithms under impulsive noise, an off-grid approximation /,-norm DOA estimation
algorithm based on phased fractional low-order moments (PFLOM) and exponential family
distribution functions is proposed. Firstly, PFLOM is employed to suppress impulsive noise and
construct a sparse DOA model. Secondly, by analyzing the smoothness and steepness of smoothing
functions, a family of functions with variable smoothness and steepness is constructed. This
function family is used to solve the initial support set. Then, a forward-looking and backward-
extending strategy is introduced to expand the initial support set, selecting a group of support sets that
minimizes the residual to determine the optimal support set for grid-based DOA estimation. Finally, to

address grid mismatch effects, the joint sparsity between DOA coarse estimates and off-grid
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deviation is used to jointly solve DOA coarse estimates and off-grid deviations through alternating

direction iterative methods to obtain off-grid DOA estimate. Simulation results show that,

compared to the orthogonal matching pursuit algorithm, the proposed algorithm improves the

DOA estimation accuracy by 66. 36% at a signal-to-noise ratio of-8dB. Furthermore, when the

impulsive noise characteristic index exceeds 0. 6, the estimation error of the target DOA by the

proposed algorithm can be controlled within 1°. These results demonstrate that the proposed

algorithm can achieve high-precision DOA estimation under impulsive noise.

Keywords: direction of arrival estimation; approximate /,-norm; impulsive noise; exponential

family distribution function; forward exploration; backward extension
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Fig. 1 Approximation effect of the smoothing function
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