26 % 43N e TR Vol. 26 No. 3
2018 4 3 A Optics and Precision Engineering Mar. 2018

XEHS 1004-924X(2018)03-0715-08

BR=FEYEIET B MG T It # = 8] # 5 5 f#

BOELVEHR.EER
(EMhA® BEIEFK, M/ K& 130022)

FEE 51 XS TR 43 % (sparse decomposition) 285 i FEK &2 0k i [ 51 {5 5 o) Wig 403 38 8 1% T 830, AR S 6 i 40 i B )
BN DU STELES [a], 42 T — b R i BB I Ak D 1Ak T 0% DU DT 0 38 DU T B k. TG, ST R B I A Y DY e Hop
R BR 5K 5 T 2K o i B DY DT AR As ) J8 A Ry TU AR 7 B, e JR ORI E 32 DG T 38 3R R VR K 2 DR AR A7 5 A8 B B BR R AR
B SEIn g R R AR U A B ST 0 O TSR AL TR R e R B A A i e D DE AS M L 5K AR R A TR RV & 450
B TUA T JAH LUK PERESE 4 . BLARR IR  TURF IR F K R K R 8L 1/3, 1A 8L B K R &7 A7 DOA
i v i B ELIE BT 100 B P D 22 . D BCZ5 SR I E T 559k 10 A skt

X B R FREIED HHE MWL AR

hE 45 ES: TP391 ERARIAED A doi:10. 3788/OPE. 20182603, 0715

Quaternion sparse decomposition algorithm
for DOA estimation with acoustic vector sensor array

ZHAQO Yang” , LI Xin-bo, SHI Yao-wu

(School of Communication Engineering ., Jilin University, Changchun 130022, China)
% Corresponding author, E-mail; zhaoyang yes@163. com

Abstract: This work extended sparse decomposition (SD) into quaternion space in order to find a
better sparse representation for acoustic vector array (AVA). A novel sparse decomposition algorithm
based on the well-known orthogonal matching pursuit (OMP) for quaternionic signals was proposed
and it was used to solve the question of direction of arrival (DOA) estimation of AVA in small
snapshot number, coherent signal source and low signal noise ratio (SNR) case. Compare with the
complex field SD algorithm, The results illustrate that the atomic length of the over-complete
dictionary is reduced to one-third of that from the long vector model, while errors in DOA estimation
are effectively eliminated using the long vector method when the true angles of DOA estimation lie
within 1°. Simulation results verify the validity of this algorithm.
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