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Direction of Arrival Estimation under Dispersive Signal Models:1. Signal Source Modeling

Yong Up Lee*, Kwang Soon Kim*, lickho Song*. Hyung Myung Kim* Regular Members

® ¥

Az (direction of arrival) FAA, A58 F4AF (point source) &z 7P 3ted, o 73L&
Azgoe] Wi@FA7IdA 83 P2 Foix Un, HA YA & dele wFatct. zu dzde] HA geod,
HAZ 7M3o ugg B ATERNE 323 dHe Aol Uad $x itk o sRdMe Axde] HA A& A,
0 ANsY 2P vgE F ALY 2 P dig Yz, 24 (parametric) 233 ¥ESF (non-
parametric) 23& A<ttt

ABSTRACT

In direction of arrival estimation, the signal sources are usually assumed to be point sources, which is quite a reasonable
assumption if the signal sources are located far enough from the array and not dispersive. If the signal sources are dispersive, how-
ever, direction of arrival estimation methods based on the point source assumption may result in poor performance. In this paper,
based on a dispersive signal source modeling, we consider direction of arrival estimation methods when the signal sources are dis-
persive, and a parametric and a nonparametric models are proposed.
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WA EAE FoloA Azzidey 33 Wy @
BERE g4 2EAsSRE d& FEY gdq
ZEAE o4t HAE deelvil4]. F
4 989 n4T7Z S4& o] 43R ¥& BEIYE
7hede FEY 3389 HU+=3F ¥Y (maximum
likelihood estimation method) ° At}{(8].

F 4R NEEYY 4 PPeEe tF AE

& el slaf2], o3z iR e BA%A 5
AEL AnFH[5-7]0 BA=HAL. EF o e
23 WYF RIFTEHU[L, 4]9 Atse] lenf,
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rotational invariance) #glo} u&Z F o] Hn
B9[3]o s}, o] YPEL ZF WEAE 299
FEA g n{FRo uiRE £ Folg, ¥4,
e =3y Py vy F AZEAYY 323 Pl
ded, d7Me EAYA IYE ol g8 di=ALy
& A&, AE Z7)d dF e g TR
Wyol gk, vy ZAF (conditional) Wyeln
tt2 shte 828R (unconditional) Wgelct[8].

olfl RE WHHEL Aseo] HAzFe sH ol
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T ubgko] fojw, Yool 2L eol g F+eo] Wikl
£ AEgoe] glojof @t ol Az el WdFAT]
28y 288 Wa gz, A3 HA A ged,
Zg 71 olr}. ol @ shgeldA, A3 = Wik
HE P49 2EYEE o] §3ld AI=UYE F3Y
F k. a3y, Azde] HA gled, & A3 vt
Aol @z o 1 AW &€ elzn BAY 4
gk,

o] mRANe HA AzY 233 BAE AAd =,
71E9 nfRTFE vgE e 2F v, o8
WA A5 =3UYg FHed € 4 dde AL
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ol EF& gt go] P Ut WA 1RdMe
F2 o] m&oM A e F ¥ Axd 24
W3 FAT. oloid, 258 E HA A3d ZYA A
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—Ll

I. 52 A= 2\

M Az gl 33 FaiglolM HAzdoRn 44
gAY, e 442 Aol UzYY 9, L
A7 2 ol FoR wjEFAr] 8L 3 2o,

M
}: 2:(t) + n(t). (1)

2 (1)ollA, X(t)ECL”. x;(t) & i HAs9E ¢
B, a@)eCs 23U, e 4 FUEH
o Nazageln n(t)eCY'e W7l o8
A et o714 CM'e Lx] Bady F3t
€ uvedc. oo, A=[a(e;) a(e;), -, alwy)],
x(t)=[x,(t), x(t), ., xp(t)]™olHFRA, w2
y(t)E 953 2.

y{t)=Ax(t) +n(t) (2)

oA, HAZHo] ofd wHo whitd Mz B
w2 A3y 928 s 0)e da, 237 FedE
n(t)7t FRHog Waeln, Hgo] Oojn, FEA §
o] gloln, AEH UE s(f, t)9 FEBAI stz
g, asd, Wd 28 oen 2o & £ 3l

w0 = 5= [ a0 400
= z(t) +n().

ol z(t)& -/ Za(®)s(0, t)df olck. H3 Az Y
= s, t)7t

M
s(0,t) =27 Za';(t)é(o - W), (4)
=1

old (3)M (1)& 4 + v},
Bstg Rojgta & 4 Aok

a8, Az Ux s(0,t)E o2 2ol g5 A7)
2 vehd ¢ sidka 7Pg e,

Z 32 Me e

s(0,1) = 3 em(t)e™™. (5)
m=0
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