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Estimation of the Directions of Arrival of Distributed
Sources in Array Processing

CHEN Hong-guang WANG Shi-xi SHEN Zhen-kang
ATR Key Lab National Univ. of Defense Technology Changsha 410073 China
Abstract Most of the existing methods of high resolution direction estimation rely on the assumption that the signals are from point
sources. Thus the application of the conventional estimation methods to the distributed sources will show grave deterioration in
performance. A new model is constructed for the distributed sources and an estimation method named DIS-MUSIC proposed. The
performance of this method is analyzed and computer simulation results show that DIS-MUSIC is of much better performance than MUSIC
algorithm.

Key words direction of arrival dlstributed-source-MUSIC distributed source

distributed source 12 DOA
DOA
DIS-MUSIC MUSIC
DIS-MUSIC DOA MUSIC
1
M uniform linear array ULA D
K A
K
thzaﬁisit+Nt 1
izl
Xt =x 1 xt xy t Nt M o*l
S; t l a 0i ULA
* 2005 -03 -10

1976—



68 2005
a 0, = 1 &% &% e M1 T 2
Cizizﬁl)cos 0; =mcos 0; 3
S; t MXM
K
R.=EX (X"t =D)Ea0 a" 0, R+ 4
i=1
Ri MxM
Ai=E a 61' aH 61' 5
i
0 0 p U v Yi p U7
0; Vi Yi= 0; o g o;
5
Ai:[ a@iaHﬁipﬁi}'idei 6
Joeo,
2 A; m n
Uy =J e " Sp f; v; Ao 7
)
0. Y. = 1 — A<@A_é,< .
p i 1 _26i GL 2 2 Gt
S p sin Poi  iue.
mn = 1-]) us - — et 8
Jy Bessel
2 DOA
DOA Yi
N
“ 1 N
R, =D X ¢ X"y 9
Nn:l
Ru;=Au;, i=12 M 10
Ai u; K M- K
G = ug, Uy
Eav0. G =E a" 0. G=a" v, G=0 11
¢y =av y GG y 12
Y,
’;’i:arg min,c Y 1=12 K 13
iy de ¥ ]
. . d v =|——
YL c YL Yl a,yl
d'Yi:d';'i"'H'}'i 5 '}’i—'}i+0 'Yi—';’iz 14

i



DOA 69

50

5;=7A’i—7’i%—H Yi ?.ld'}’; —df’z 15
dy, =0 15
e=H v 1;'d v 16
Ee =EHvy |;'dy, =H 7y I;'E dy, 17
Idr_u FH
E d v, =E$[a y GGYa vy ] ]
7=7,
-2 lima" ¥ 66" 7 1|
_a)’ N—> }':’Yl
d
:ﬁ[dHyGGHa y11,.,=0 18
i =0
vare; =E el =E H y 1;'d y, d" v, H 7 1}’
=H v 1;'QH" v 15! 19
var 0 -0, = var g 20
var &i—ai = var € o 21
Q; var g;
DOA
12
5dB DOA 0 =15° 1~4 DOA
DIS-MUSIC MUSIC 12
1 o 1° 5° 10° 2
c DOA
o MUSIC DIS-MUSIC
4 DIS-MUSIC o
3 4
56
100 15° 5°
5 6 MUSIC
DIS-MUSIC

DOA

DIS-MUSIC



70 2005 3
45 T 3s
€~ DIS-MUSIC delta=1 & DIS-MUSIC defta=]
40+ [ -@ MUSIC delta=] | @ MUSIC delte=|
—+— DIS-MUSIC delta=5 30 —— DIS-MUSIC delia=5
15 1 |-+music deliaes | | - MUSIC della=5
—— DIS-MUSIC delta=19 6~ DIS-MUSIC deisa=]
30 - MUSIC delta=10 25 - MUSIC  delig=i

spectum
[}
[=]

15}
10}
s F
o T et H bttt
0 5 10 15 20 25 30
DOA/ (")
1

Fig.1 Spectrum of an uniformly distributed source
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Fig.3  Spectrum of a Gaussian distributed source
under the assumption of uniformly distribution
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Fig.5 Spectrums of two uniformly distributed sources

spectum

4] 5 10 15 20 25 30
DOA/{")

2

Fig.2  Spectrum of a Gaussian distributed source
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Fig.4  Spectrum of an uniformly distributed source
under the assumption of Gaussian distribution
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Fig.6  Spectrums of two Gaussian distributed sources
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