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Abstract :  Maximum Likelihood Egimator (MLE) has been shown to be the beg performance in parameter estimation. Howev-
er ,the computation burden o ML E is very lagre. Inorder to reolve the quedion of computation burden ,Monte Carlo methods are com-
bined with maximum likelihood DOA edimator. A rovel Maximum Likdihood DOA Edimator based on Inportance Sapling (ISVILE)
isproposed. ISVLE ot only keeps the excelent performance of the orignd MLE ,but a9 reduces the computation grestly ,from the
computationd conplexity O(L") of origind method to O( KX H) .

Key words: DOA edimation ;maximum likelihood egtimator ;monte carlo ;importance sarpling ; computationd conplexity

(361 MC
1 ,
(Inportance Sanpling, 19
, (1SVLE) . ,
1979 Shmidt , 2
MUSIC .
K , fi,f2, ., fx,
(Rayleigh) , fo. ,
, , o? ) .M
, . , b, 0,.(k=1,2, ,K
, 1

[1.2]

, vy
) 260} 3} - mla) - Mindh)
, , , M1 HaKIH
) , (Morte Carlo, MC) 1 , , 6y

:2004-09-05; :2005-01-28
: (No. 60272076) ;



1530

2005

rm(ek)=(m-1>%“ c
X() =[x(t) %), w17, n(t) =[m(t), (1),
wm(n]", X (1), M (1) m t
CS() =[S, 5D, ST, S
k t . a (ek) =

. . T
[Le«{jmk%, ,eo[jzrfk(M-l)bs—fﬂ] 0

,A©) =[aB@y,aB), ,aby].
t (7]
X(t) = A©) s(1) + n(t) (1
K
N | N X1, X2,
XN \ (1)
_ —1 2
p(X1, X2, ,X) = ana(o |)e’“{ 2|x(t) AS(t)|}
(2
1,2,7] 9
& =agminTh_(I- A(A"A) T H)@
-argemaxT(A(A A) taH @ ©)
_1 <
R="y tZx(t) xH (1)
0 , K
K
[‘1,2,7].
Monte Carlo 8]
L(9):T:<A(A”A)'1A“¢§>, LE®) =
. 0 , L®)
IL(G)@
(Probability Densdty Function , FDF)
(pseudo- FDF) . 6=0,0;
S
ekzj’ J'Skm@,k=l|2, LK (4)
Morte
Carlo . MC L®)
6,,h=1,2, ,H, 0
L®)
8
3
Morte Carlo

[8]

| J'h(x) p(x) dx Ih(x)ﬂ&g(x)dx (5

P, 9% I
_1 o D(x)
t= th(xh) 9 (%) (6)
» Xn g(x) h . [8]
* , g(x) - g(x)
(Inmportance Function, 1P .
IS
L®)
4
)
8= argemaxT( A(A"A) " lAH@ @)
N :argermxT( MA (A"A) © 1A”@ (8
L1®) =ep(TH{ MA(A"A) " TAMR})

:w[ﬁdT{A(AHA) “taf Z X (1) XH(t)}J

- 1«
Y() =[X(), X, X(D] R=7 Z X (1)

X(1) = v() V(0¥
N

L10®) =ep Jﬁl‘lT{A(AHA) “IaM Z X(t) XH(t)}]

=ep| M1 A(A"A) 1A Y(Y v(t@J (10

(10) , (A"A) 1=/ M, I

(

M L

N T{ A[ MJ A" Y(t) Y(1) %J
-,J\I*T( AAT Y (1) Y(t)@

= e iT(AHY(t) Y(t)HA>

w5513

k x k

L.0) =ep

=ep

)

»Z Ya(n)ep(-jma sn@

(11)
Y () Y(1) m  n
_ 1<
¢ = sn(e) b= (h, b, b)), 1 (P) = er
M-1
|"ZYm(n)exp( JmZId>)| (P
G LD =LO) | satane. (1D

Li(® :exp[*N{ii EYm(n)%(-jmm%) |§J



8

1531

—@@[ Z{—L N vam)em-jmmmlﬂ

=@<p[kZI(¢K)J = kj_‘_|g(<ihk) (12)
L 9(h) =ep(1(4). L1 (9
h ,
- , g() =ep(1(9).
¢,
K b,
L®) ,
) ( . 6,<6,,
B < by, ) 2

2 0
82( 2 81(")

50 5 A
82 100 -100 81(")

B2 UAREIL6)(6:<6,) B3 HREBE—HER
R B3 p,=0.75

Lo(9) =ep@iL (D) /ep@max(L(4))
=ep@E(L(9) - max(L(9))) (13)
2 3,

() =epP21(9) ,

aw(d = a(d _epPl(9N) (14)

_[gl(¢>d¢ I%(Pz'(‘i’))dd’

[4 6] ,

j,% hZK—Aﬂ)—a@(jm%(w))
K
K”91(4%( )
- ARTD S m— OIS
”91(411“())
k=1,2, ,K (15
,h,h=1,2, ,H H LB (K) K
=1,2, K & K
(1) [4] T H

$,h=1,2, ,H

(2) &, (15) , &
$H . k=1,2, ,K
(3) O =acdn(2%) ,k=1,2, K,

5
) 12, 100,
+ 2. 5000, P =30,p2 =
0.009. 100 \ ISVLE
MLE MUSIC MiniNorm CRB
0= m
25**gﬂMgLnEelMLE

%68 6 42 0 248681 2 3 4 85 68 7 & 810

8() K
4 REME BS5 irRHEMHLe
s —UsIC 10 ~—MUSIC
08 ~~MiniNorm| :m‘é"ﬂm‘
W g';: tgﬁs § o —+ISMLE
$o0s g L
& 04 2 -10F
3-: I
01 T 20r
) 0 15 55 0 50 15
AL 0B AL /dB
6 HPER 7 BFiRE
4.
o .
67 , ,
,MLE ISMLE MUSIC MiniNorm
.ISVLE MLE ,
MLE , CRB,
MUSIC MiniNorm .
MLE JISMLE . MLE
K , o(L"Yy; I1ISWLE
[10]
O(KX H), H . H K
5, L =400, H=5000. 5 , MLE
ISVLE
, ISVLE
MLE
6
(ISVLE) .



1532 2005
' , [8] . , . [M].
JISVLE MLE , 2000, 400 - 428.
CRB , MU- [9] . [D].
SIC MiniNorm ; MLE o) ,1996.12 - 15.
() O(Kx H) , , [10] : [M].
,1998. 103 - 105.

[1] Pere Soica,Arye Nehorai. MUSIC ,Maximum likelihood ,and Cramer-

Reo Bound[J]. IEEE Transctions on Acoudic , eech ,and Sgnd
Processing ,1989 ,37(5) :720 - 740.

[ 2] Pere Soica,Arye Nehorai . MUSIC ,Maximum likelihood ,and Cramer-

Reo Bound :further resuts and conparions[J] . |EEE Transactions on
Acougtic ,Speech ,and 9gnd Processing ,1990 ,38(12) :2140 - 2150.

[3] SM Kay,Sypraim Saha. Dedgn of gparse linear array by Monte Carlo

importance sanpling[ A]. Proc Oceans 2000 MTY IEEE[ C]. Rhode
Idand ,USA : IEEE ,2000. 1501 - 1507.

[4] SM Kay,Spraim Saha. Mean likdlihood frequency edimetion[J].

|EEE Transactions on 9gnd Processng ,2000 ,48(7) :1937 - 1946.

[5] Supratim Saha. Optimd edimetion of rmonlinear and linear parameters

in generd linear nodds[D] . USA :Universty of Rhode Idand Ph. D.
dissrtation. 2001. 43 - 131.

[6] SM Kay,Supraiim Saha. Maximum likdlihood parameter eginmetion of

aperinmposed chimps usng Monte Carlo Inportance sanpling[J] . |EEE
Transactions on Sgna Processing ,2002 ,50(2) :224 - 230.

[7]

,,

[D]. : ,2003. 39 -
4.

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

, 1980 9

. Emall :lixiongxa @hotil . com.

1945 2

,1968

http: //mww.cnki.net



