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V = [v1,v9,,vn] , Z = Diag([z1, 22, 2m]) o D
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RFEFHIETDOA, HBERELREWERESDOA,
P P 2T SR AR ST i 3 () B B P e
175 || P&a(0:)||2 71| | Pda(de)| |2 19140, B A
RN TIRAT S o E2ERY || PLa(6o)]|3HIME
Bk, IR ST MRS 5 B i R AR
2 W E TR
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FH 325 1R R TR R A 1 8 S SR S £
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M, LAJIESS B HERE PA (A, TR A
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TR A7 B SISO RS & N
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BRI B aNR TR B it i s .
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3 (19) B 10 FERAE T R B R 0.2° . HHEE(E 5 A
FXAFPUE S B X AN, = [0y — 6°,00 + 6°]
HOjam = [—90°, 00 — 6°] U [Ap + 6°,90°]. i FLEEFHL
1 000K 5 R 5 B 13448 . Xt EL BV N CM-
RSVEH LIS MEPSH A2, PSEURH LR,
RBORPHEIERS NI 43 5l 6] Bl $e A2 Ak 15 3 B 3R
BOEEIEEA KA. FHRERE. DOAKAE
BUR I REHAT I B . P EEE R “MVDR”
I 282 RE % S I B 18 B RSINR M VDR I PR
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TETH € FA o [X O Ml Oy I, EFRIE S DOA
JBCYE B 5 P 7 R R REE T S A TR R .
O3 X AR BB 9%, SR DO A ST R i 1 el
58, A FTALIE 1) R A1 R 4G AE 25 (0] £ 52 FE 22 1
RIS IRE R IR, SRS AL TR A
PERERRAR . X TIERME 5 M X O, kS, N 24kE
e 7F i 22 RS UL T B B S S L SEDOA,
Blo f KT HHEE S TREDOAVEHE . X T THME
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Rz, WA LA O, AELE TR TIDOA R
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Bt B 5 R K B R . ISR R T BB L R R A B
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m Zm /€ m Zm/€ m Zm/€ m Zm/€
1 0 5 2.35 9 4.04 13 5.75
2 0.45 6 2.67 10 4.48 14 6.24
3 1.18 7 3.35 11 4.76 15 6.57
4 1.73 8 3.71 12 5.48 16 7.25
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M TCMRSVEMMEPS & =, 1 78 H Al 4 A
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Z ——PSEUR o

=20 RBORP '
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P 3 ANIR] 1 3 7 90 PR 32 £ Tk B
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FPSEURS LM 7 7 B R M 2 7 T 5 5 55 br
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Robust Adaptive Beamforming Algorithm Based on Dominant
Eigenvector Extraction and Orthogonal Projection
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XU Yuhua ZHENG Xuegiang

Abstract:
Objective In practical applications, the spatial anti-jamming performance of adaptive beamformers is often
degraded by mismatches in the Directions Of Arrival (DOAs) of signals. Some robust adaptive beamforming
algorithms reduce the error between the estimated signal steering vector and the actual steering vector by
solving a Quadratic Constrained Quadratic Programming (QCQP) problem. This strategy significantly
increases hardware cost. In addition, traditional adaptive beamforming algorithms often exhibit beampattern
distortion under non-ideal conditions, such as DOA mismatch. The objective of this paper is to design a robust
adaptive beamformer that effectively suppresses jamming signals under different mismatch scenarios.

Methods
output Signal-to-Jamming-plus-Noise Ratio (SJNR) in the presence of DOA mismatch is analyzed. An ideal

A robust adaptive beamforming algorithm for spatial anti-jamming is proposed. First, the actual

beamformer based on orthogonal projection is then proposed to achieve accurate beampattern control and
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maximize the practical output SJNR. To improve anti-jamming robustness in mismatch environments, the
signal steering vector is estimated through covariance matrix construction and dominant eigenvector extraction.
The beamforming weight vector is obtained by constructing an orthogonal projection matrix.

Results and Discussions The proposed adaptive beamforming algorithm effectively suppresses jamming signals
in mismatch environments. Numerical results show that the algorithm achieves good spatial anti-jamming
performance in an ideal scenario without mismatch (Fig. 3) and in a scenario with steering vector mismatch
(Fig. 4). In DOA mismatch scenarios, the proposed algorithm demonstrates superior beampattern performance
(Fig. 5, Fig. 6) and output SINR performance (Fig. 7, Fig. 8, Fig. 9). The results also indicate stronger
robustness to DOA mismatch (Fig. 10, Fig. 11). Effective jamming suppression is maintained even when the
incoming directions of the jamming signals are closely spaced (Fig. 12).

Conclusions This paper proposes a robust adaptive beamforming algorithm for suppressing power suppressive
jamming signals. An ideal beamformer is first developed to achieve precise beampattern control and maximize
the actual output SINR. A robust adaptive beamforming algorithm is then constructed through covariance
matrix construction, dominant eigenvector extraction, and orthogonal projection. Numerical results show that
the proposed algorithm provides strong spatial anti-jamming performance in ideal scenarios without mismatch
and in scenarios with DOA mismatch or steering vector mismatch.

Key words: Robust adaptive beamforming; Dominant eigenvector extraction; Steering vector estimation;

Orthogonal projection
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