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Multi-scale Sparse Polarization Sensitive Array and the DOA Estimation Algorithm

DING Jin', YANG Minglei', LI Shuguang®
(1. National Laboratory of Radar Signal Processing, Xidian University, Xi’an 710071, Shaanxi, China;
2. Shanghai Aerospace Electronic Technology Institute, Shanghai 201109, China)

Abstract: Combined with spatially-spread electromagnetic-vector-sensor (SS-EMVS) and sparse array, a new
multi-scale sparse polarization sensitive array configuration composed of SSSEMVS is proposed in this paper. This
array is placed along the y-axis, and the unit is a unique SS-EMVS, The whole array is composed of two subarrays
with two different inter-element spacings which can be larger than a half-wavelength of the incident source, thus to
form a multi-scale sparse polarization sensitive array to obtain the high accuracy estimations of direction of arrival
(DOA). The proposed array combines the advantages of SSSEMVS that can reduce the mutual coupling of array
elements and the advantages of sparse array that can expand the aperture of array. So that the estimation accuracy of
target DOA is improved, the mutual coupling of array elements is reduced, and the robustness to noise is better. As
for the algorithm, firstly, we perform the vector-cross-product algorithm to the SS-EMVS to obtain the low-
accuracy but unambiguous direction cosine estimations. Secondly, we impose the spatial rotational invariance of the
two subarrays to get the high-accuracy but cyclically ambiguous direction cosine estimations. Following this, a
multiscale disambiguation algorithm is developed to obtain the high accuracy and unambiguous estimations of

direction cosines, thus the elevation angles, azimuth angles of multiple sources. Simulation results verify the
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effectiveness of the proposed array and algorithm. This array can be used in some space-constrained applications,

such as the sensor array installed on the aircraft, so as to give play to the characteristic of the electromagnetic vector

sensor, which single antenna has multiple components. And it can also be combined with MIMO radar to improve

the detection performance of radar system and the estimation accuracy of target 2-dimensional DOA with the

addition of polarization information.

Keywords: spatially-spread electromagnetic-vector-sensor; direction-of-arrival (DOA) estimation; ESPRIT;

vector-cross product algorithm
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