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Abstract In this paper, a reduced-rank angular parameters estimation algorithm is proposed for incoherently distributed (ID) noncircular sources based on a uniform linear array (ULA), which addresses the problems of central directionof-arrival (DOA) estimation and angular spread estimation. Firstly, the noncircularity property of the signals is utilized to establish an extended generalized array manifold ( GAM) model based on the first-order Taylor series approximation. Then, the central DOAs of source signals are obtained based on the generalized shift invariance property of the array manifold and the reduced-rank principle. Next, the angular spreads are estimated from the central moments of the angular distribution. Compared with the existing al-*Corresponding author
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X Fig. 1: A uniform linear array structure where t = 1, 2, ... , T is the sampling index, T is the total number of snapshots, Lk is the total number of rays/paths from the kth signal, 1Jk ,l E [-90° , 90° ] is the DOA of the lth ray from the kth signal, with the first antenna as the zero-phase reference point, the array manifold vector a(1Jk ,z) =[1, ej21rdsin0k, z l>., ... , eJ21r(M-l)dsinek, z !>-f, "/k ,z(t) is the complex-valued path gain, n(t) = [n1 (t), • • • , nM(t)JT is the M x 1 additive white Gaussian noisevector with zero mean and variance a�. For ID sources, "/k ,z(t) is assumed to be temporally white and independent from each other with zero-mean and covariance [21] 
a2 E{ "/k ,z(th�,,1,(t')} = z: b(k - k')b(l - l')b(t - t') (2) Angle 1Jk ,l can be represented as (3) where 0k is the central DOA of the kth noncircular signal, and r..pk ,z(t) is a small random angular deviation from the central DOA 0k , which is assumed to be real-valued zero-mean random variables with variance ak . Here, we also assume that r..pk ,z(t) is small, and the DOAs from different rays from one noncircular source are relatively close to each other. 
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