HsEHOH Z F I B K % ¥ #AKRBER Vol.5 No.6
2004 4 12 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY ( NATURAL SCIENCE EDITION) Dec. 2004

EFRABAE TN S BRER

B, RE®, FXA
(1 ZEIRAE WGH, BB % 7100512 SETRKY TEEE, K B 710038)

B EAVEAHTLLAREQMTNE - RELEATHEAREE T, BRATREM, AXRET
—HEFBERARAUKRE U HTERCERBERN T, FEN LA F BB HNRE, &
A REBEGLE, EREFEFETUAMSE TR S EAFELE,

XER: BREM;RANKE T F%

hESHES V243 X AKARINED A MERE 1009 -3516(2004)06 - 0027 -03

ETEHIIBEAKTREME BN TR FH RN AR — PO RE, EdE0+ILF
AR T &Rt X BAR7E T (5 S 44 T IBET 1 (DOA) it Ik ISR H M T T
B 1) DOA F04 1R B RS (A T RS 7 R A BT 27

SRAEFH LT R FHATH R, B REL" . REMTRESENREFEERES
HEAAXRBELAN, BN EH AR ERERIN, £XRE T —METRALRMEH T ENIREMR,
JAEE R R — BFr REUIARE RIS, A AR T SRS T S BArf B AT RIS, 281 BARlE
BT, AT ESFMTEREETREESHEARRBZMEERK,

| EARE T

Xf— M TERFE, TR BEA L, K d, BT . MHEBES RSB R AT R R A
%,(t) = E:ﬂaﬁm)sp(z—rﬁ"’)) +w23), m=1,M (1)

Sep P BFRE(P <M) ;5 of” RRE m MRETTHER; 5, () FERE p MEBHERES; 7V 5
WAESE m METTSE p A BARZ EE TR AT AT (] 0 R ESAHMERS, ME—FrrhERFES
HATEIRG N A BREEAEIFEE N & DFT GBS, WS EEFIREIR RN X (k) =H(k)S(k) +W
(k) ,k=0,N-1, Hi X(k) =[X, (k)X (k) ]"FF M AMETRBAEFREH(E) = [ (k)
KU (k) 1" R BAR S FETCZ B 3 R R (k) = [A{™ (K)o h™ (k) 1RAREE m NG BARZ(E
Bt R b (k) =a™ ™™ WERE m METT S p N BARZIA MG B REGW(E) = [ W, (k)
Wy (k)] o E MR MRS

BEKASEY v=[Q[]]. HF Q=[r]r)] FTREGHIBRE T =(S,S,]" FREBH
HEBUHME SHRRARE; S, =[S SV RS P BIRNESNES NIRET, K N MR A0
WiESRE X(k) YhaHEs], B2 NM ERFRAE X =D(WP) +¢ . WXTBAMLEMNBREEHES R
RIMAREIHIRLE R U TR : maxl @ = m‘}nzf;; 1X(k) - H(E)S(R) ||* o %4 FXEHTA HIsR%E A &
FEAE R S(R) = || X(k) —H(E)S(k) || B/ BARALE 2 FUT BARESTHES  SEdkgae o
95" (k) =0, W LASH T RIRAL B AL B S B0 il A -

YrFS B HE 2004 - 05 - 19
E£0H BRI ESEREES I E (51473040103]B3201 )
EEB M HEIR(1972 =), B, FEHE AP, L, TENEFES S5ERAEBIR .



28 SEIRAFER( ARBEFER) 2004 4

S(k) =H* (E)X(k) (2)
Rep H (k) = (H"(k)H(k)) ' H* (k) FRERERE H(E) g9t Bk, BAF 0RO MR LN
maxU(v,02) = min ¥, | J(k,0, @ X(k) | o Ferb J(k,0,Q) =H(RH* (k) o
— B B B, T B AR E S B A R H AT i R (2) 188, T8 B AR, AR
U(R) = 301 h(k,@)X(k) 17 (3)

AP h(k,02) =H' (k) /) X100 3 BARALE SRR T IREE B AR M Bmax U (2) K9KARE, BRI R
(Dhe Qo] PLRERBFRBUQ) BRE, TR RESN Powell IRERAHEEURB LR
BB R BISERT A TR B A

Xt % BARESL, BRA G A RIE R B4, W LSS Bin e A B RAGh 2 15 B4R 89075 1
AR o AT n A BARRAEHEER LRI TAE 8 o - 1 BRI ERERC R, MEFT
&, EEARREOH KBS BERR A 1L,

2 LWER

A5 FRCR MR A T B BAR A 2 AR BT T BfFE L. LT -

1) BYasE YNNI B « =50 em,z =40 cm SBHHES s(t) =4(t/7)° - (t/7) e, 7 = VAxf, , FOHFER 1,
=1 GHz , TICHAI /K EHUE , AR AAT 2 =0 om, ETTEIEE 10 em, BINE A R N(0,0.001) 4375,
RIRAHE S R Bt IR R TR W TE 4 51 T 1 (a) A1 1(b) , HARe& % U(Q2) W H(3) K45, 0
B 1(c), HBEHRMABEMMEIHERIE, B (2) ATRAREN{FES AT, IWE 1(d),

HARPLBAEITHEN &, =50. 1 em;z, =39. 7 om, B [7 A AHXT IR ZE2H1 K 0. 2% 50. 75% o 3@ LA
1(a) 1 L(d) AT M W ESESHE S ELHENESES—B

-
L]
w

N

P = L RPN -vm‘!"h‘ e

t/ns

Amplitude
(=]
-

-0.2F \
-0.4}F
-0.6

\
-0'5 1 I‘l ’! 1 1 1 1 12 u

0 0.20.40.60.8 1 1.2 1.4
t/ns

It A g

LTI ‘. }'I‘WW;T:KWFL-—JM

A bt Ar s
g AR AN Y

P W T S S
0 0.2040608 1 1.21.4

t/ns

[»]
i
o
I3
0

() BESESHAIRE  (DEFIRZBRESE () BREHRUQ) () BEHERELHFRES
E1 HEHREMHRREIE

2)B A B AIRIE « =20 cm,z =10 em,s, (t) =4(t/7,)° = (t/75) e ™ 7o = VAxf, , PLFRE £, =1
GHz, ¥ B B « =30 om, SAERIE 2=40 om, SBEHEE S,(1) = (1 - (1= 1/f)/r) e (57 7, =
J2/2nfy RO £, =1 GHz ,+TCS R KR, YR AT 2 =0 om , RESTIEEE 10 om, BN £ W75 AR
N(0,0.01) 5377, 1§ A,B FHRSHE S R FEEFI R R EWBEIE 727 LB 2 (a) ME 2(b) , BiRAE U
(02) ATl (3)RAT, ME 2(c) . HERMUEMMEITERRG, B3 (2) BNFEE A BHESHET, L
B 2(d). BRI A BREZNJER BRRRE U(Q)' FITR B MERSHE S TIE 2(e) M 2(f) i,

HREEA BAERTTRERSRESERE, TR~ EMEIESERBERHE PR, ZE5E
RR(3)BEBREE U(Q) ' B RIE B & BAR & EL, A B Ak 1T BV o]l o F-383% B v iR B K E S 18
B, HMABBAERSESER. ANERE LRASE EERIREEERNIEY , BASR B A WL ERE
it %, =20. 1 em;z, =10. 2 em fEIHREA IR 0. 5% ,2% ;18 B 8901 BfGit x,, =28.5 cm;z,, =55.9 cm, f
THRZERHIHN 5% ,39. 7% , WEFHES/HIE 2(d) F1 2(f) Fim.

H 5 LR B 2 R T L BT B R MAR ST IR E LT UM B 2 BRI B A ES
X, 8% TR a7 EA T EETREMN TS BRMENMTHREE N TFAR MG TRESE; &
REF AL RBA,



5 6 33 WS RTRAMAGIHTHE BIFEN 29

2.5 . Signal 1
o) + Signal 2
2 r it
Z 1L5F »
LI 2 E
b = s
= 0.5 a
g L
=0.5 X; -':_' 2
-1 11 \J L1 ..\/I - %
0 02040608 1 1.21.41.61.8 2
e Cross Range/(X10cm) Range z/cm Cross Range/cn
(a) BIBSHE S HEHRETR (b) BEF RE W SRR (c) BIRER% U(Q)
0.8 ° 3.5,
3 -
e 2.51
0.4 3 2
3 » 2000 2 .5k
2 02 3 oot
b 2 1500 2 4l
g o0 = 1000 < os}
® b 2 500 0 pergy, \ .
-0.5} \‘\V‘/ \v,ﬁ’
-0.4 60 =i
_oﬁllllllllj_l _l.sllljjjllll
70 02040608 1 1.21.41.61.8 2 0 02040608 1 1.21.41.61.8 2
t/ns Range z/cm Cross Ranze/cm t/ns
(d) B HE R IR RS (e) BAREH(Q) (f) B HHERE B HIREHES

B2 ZBEREMHERIE
3 S5RiE

M &, Ead BARE K EIAE S MER BRZ AR R K S B R R A riE S B AR B R
BRI —BARAL R E X EER AL, BRI BT R BARALE AT LU
WHRELRNSE, AT THEXES XN BIR A H; XIS SERENSHETITEM L, T
B AR, MAITHEREELF, W LA R TR ARESR, #1728 BB IAmE L

S5 3Lk :

(1] & %, Bl 5% DOA SERE T ¥E(T]. HF%14%,2000,28(6) :8 - 12.

(2] & B, Rk ERATEEEFNESREE T4 RASHEMEENRSMHITTET]. B F%4K%,2000,28(12) :1 -4.

[3] Tung TL,Yao K,Reed C W,et al. Source Localization and Time Delay Estimation Using Constrained Least Squares and Best
Path Smoothing[ J]. Proc SPIE Nov,1999,38(7) :220 -233.

(4] B # BMAAFEBSHEIM]. JEEAR TR H R ,2001.
[5] Schmidt R O. Multiple Emitter Location and Signal Parameter Estimation[ J]. IEEE Trans On Antenna and Propagation,1986,34

(3):276 -281.
(% 3% : Whoitig)
Maximum - Likelihood Multiple Sources Localization Estimation
YANG Bao - giang' , ZHAO Dong - ye*, LEI Wen - tai’
(1. Training Department, Air Force Engineering University, Xi’an, Shaanxi 710051, China; 2. The Engineering
Institute, Air Force Engineering University, Xi'an, Shaanxi 710038, China)
Abstract ; In the multi - object localization, most of the existing methods are based on accuracy time — delay esti-
mation. In this paper a maximum - likelihood multiple sources localization estimation method is presented. The
ML method can be used in estimating multiple source locations, while such case is rather difficult for the time -
delay method. In the single source case, the ML estimator is shown to be equivalent to maximizing the sum of the
weighed cross — correlations between time shifted sensor data. Numerical examples using simulating data demon-
strate the effectiveness of the new method.
Key words : object localization; maximum - likelihood estimation



