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Subspace-Based Adaptive Beamforming with
Off-Diagonal Elements

Yang-Ho Choi, Jae-Hyuck Eom Regular Members

2 o

TEY BB nHF2A 72 N 4 WES FEEEV waY 27 24 X £7 °]
He 7HA3 Yt o 1\4 SI (signal plus interference) &zt W& 71X (basis)& FH&71¢8 &
PEL THEHS}E AL WRE o] 1 Aol ul$ Extelth B =RoAE xR v gz 3
&g o]fdtd BFTE FANE BT W FA4 JIHE AGIT AU By ME FTHE Folge]
g9 WE dFatod HF A& YL durh o9 Zo] FojHolE AYstd shte] FolgolE ol &
3l 799 B8] SINR (signal-to-interference-plus-noise ratio) 4% & Z7HA4 $ Ul LHE8
g% W dstes Az =, AF 5 BT eavh gled AsA sl AstHAW, ¥ gzt
WA e A&AA 2T FAZEE A&t oleg oA g E3sih

ABSTRACT

Eigenstructure-based adaptive beamfoming has advantages of fast convergence and the insentivity to
errors in the arrival angle of the desired signal. Eigen-decomposing the sample matrix to extract a
basis for the SI (signal plus interference) subspace, however, is very computationally expensive. In this
paper, we present a simple subspace based beamforming which utilizes off-diagonal elements of the
sample matrix to estimate the SI subspace. The outputs of overlapped subarrays are combined to
produce the final adaptive output, which improves SINR (signal-to-interference-plus—noise ratio)
comapred to exploiting a single subarray. The proposed adaptive beamformer, which employs an
efficient angle estimation, is very roubust to errors in both the arrival angles and the number of the

incident signals, while the eigenstructure-based beamforer suffers from severe performance degradation.

Key Words: Adaptive arrays, Subspace-based beamforming
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