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A Modified DOA Estimation Algorithm of Coherent Signals Based on

Main Feature Vectors

TANG Xiaojie, HE Minghao, HAN Jun, LI Mingwei
(Information Countermeasure Department, Air Force Early Warning Academy, Wuhan 430019, China)

Abstract: In order to further improve the DOA estimation accuracy of coherent signals, a modified algo-
rithm based on main feature vectors is proposed. First, the main eigenvectors corresponding to the signal
subspace are selected, and the inverse conjugate transformation is performed to obtain the augmented main
feature eigenvectors. Then, the linear prediction equation is constructed, and the weighted least squares
method is used to solve the polynomial coefficients in the prediction equation. Finally, the DOA of the sig-
nals is obtained by finding the root of the polynomial. The modified algorithm overcomes the weakness of
PUMA algorithm under conditions of the deteriorated severely performance and the completely cohered
signals, and is good in performance. It’s no matter whether the signals are completely coherent or partially
coherent. The maximum number of the resolvable signals are improved. The high precision can be ob-
tained when the signal-to-noise ratio is low and the number of snapshots is small. Compared with the PU-
MA algorithm, when the signal is partially coherent, the root mean square error of the proposed algorithm
is reduced by about 0. 2°; When the signal is completely coherent, the root mean square error is reduced by

about 0. 8°. The performance of the algorithm is verified by comparison with various de-coherence algo-
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A Meta-Surface Design and Application

WANG Guangming, ZOU Xiaojun, JI Wenye, CAI Tong, LI Haipeng, ZHANG Chiben,
HOU Haisheng, XIE Peng, BAI Hao, WANG Canyu
(Air and Missile Defense College, Air Force Engineering University, Xi’an 710051, China)

Abstract: Meta-surfaces regarded as the two-dimensional types of meta-materials can generate specific
phase distributions to the transmissive and the reflective electromagnetic waves at the interface enabling to
flexibly manipulate wave-fronts. Due to their low-profile and planar structures, the meta-surfaces have
wide potentials in the applications of electromagnetic manipulating, and a series of applications arise. This
paper mainly introduces the design process of the meta-surfaces and their applications in antennas, RCS re-
duction, special beams and active regions. Firstly, in the application of antennas, the meta-surfaces can re-
alize high-gain lenses and the polarization converters. Then, the meta-surfaces with different working prin-
ciples of absorption and scattering controlling are adopted to reduce RCS. And also, the application of spe-
cial beams mainly include the vortex beam transmission and the holographic imaging. Finally, the active
meta-surfaces are introduced from the aspect of loading different active components. Moreover, this paper
summaries the future directions of the meta-surface research.

Key words: meta-surfaces; antenna; RCS reduction; vortex beam transmission; holographic imaging; ac-

tive
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