FI3EH 4 Bt 5 Vol. 13,No. 4
1996 4 8 A CONTROL THEORY AND APPLICATIONS Aug. ,1996

XHB TS IR AR B E (LR R 77

5 i 3
(o B R TR TR A7 + L5, 100080)

FAE . A SCEEXE TOUR S %52 B P U5 4 30 RE 132 BB o () 0 A5 (0, 4R 1 — b T R A O
T HRA ST BT S K AR AR YL BT 85 O A A b, W) A IR R LR B
. S E IR TWAEM; WA

1 81 =

fEEAESC L] it aR T LR TG IR A 4 3ot 3l 7 Y AE G B B o 60 75 () A, M BB i EIE
B 2B TAE 3 48 th B — P /D Z R0 B i B0k WT IR TR 78 AT 8 7 R (L BRBR AR . A
PR — PR T Lttt By BT s C TR ES, AR B T (1] PR S/ R
W .

SoF 380 28 2 2 Pk R BT R ) TR R I, S B AT 2 o0 AR RV — BRI ] P A S £
fEVE to TIPS VR R L R A 77 LA K 66,60 MRS 000 BT, RE R MRS RS
INT o T B /D Z FAS T 4 B [ e B 75 TR L » A SR U ) 357 300 0 R BB ) 68 ) TR B
2 NSRBI S%MEMGIT

1] AP fRETEML B PU AR B LB — D P T M AR M B A B et B i T IR A 5
FIL B A4 B — B (BB AE (2o — Ty ot + T, e JB] DK 8] P9 2 AR ST L RAE B (1 — T11at)
B [6] DR, 18] P9 AL 2 — W 10 » A BE VAT 520 IERIRLAL T H R (oot 4 T, 8] X8 P4 R
5T B AR URE V #i17.

TR o BF RISk M S AL BN EARAR R R S R AR R oy RITEACFE A, B o
5 (o — Ty o) W8] X B PO AL B0 A0 1/ — 380 o Bl 1) P R BT TR AR 2 75 YR AH P R A R Y 7
B2 f o 6D, B R ¢ B 2 P IRAH R R B3 07 1) 5 AR B8 1 (FE (20 — Ty 520 AP {ED X |8 1
AT v B ZIRIBY I . 3T 1o BYRIFIR 5 R Pl Z (BT BE BN 0059 0 P20 BT — R B 73R 7 i
A9 0o 81T 2o IYRIMLEETS 2, IH AL JG — BRI PRI G £ 0 0 + 5908 1o B 200 BT — WA 7 A
SHETEE 7 (L A TR B po 71 0,0 T 2, BH1IE —WRES U B0 A BB 38 7 oL AR 2 40 3
# po + V(sin, — sin(8, + £)) 1 6, + V(cosb, — cos (@, + B)/p, .

IIEERMAR 0, BETHFETENBE N (00.00,00.0.) AT EEHIT. 4 1,
|.m Tl <t<to H‘T»ﬁ
sinf(¢)
cosf(t)

sinf, c;sﬁo
p () ) o

)=(Po+f>(t—tn))[ J+p00.(t_to))[

cosf, — sind,

A3CF 1995 F 5 A 5 Bl



418 EHBREEM 13 %

Wop, <t <t + T B

5D ) oy 4 e = o) [Sinw" 7 B)]+ TR
PO acsy] TR0 RAVI B o eal S 3) T A4 2 sinl 4 B
Meis cos(,B‘— 1)]' 2
— sinf
ICENEN 0 @), BMRE 400, F
6 @) =60 + A0@).
plin [V8: 1% <]
sind' () sinf(t) cosf(t)
= LYIOR 3
P cosd’ (t)) g (cos@(t)) * p(t))( — sinﬁ(t)) 2 (3

(D). () RAANG) KA, HAHBNHFE. FTHERNE o), FHHE (cosd ),
— sin€ (8))° EREIWFETTI, TBET 000,000 HERBEHIRHHTR. Kt — TSI
i)
pesin (' (¢) — 65) +psin(@ @) — 0@ — to) — poéocos((i’ @) —0)0 — 1)
= p()AI(). _ (4)
Wy Lo <t + T, B

posin(6 ! (&) — 8, — B + posin(@ ) — o — B¢ — £)

— poocos (8 (t) — 6, — Bt — to) .
= V(cos(f' (1) — B) — cos(@ 1))t — t;) + p(H)AI(). Y%
(1), (5) 3t 6, BIELAER 0 BT TR — — R R BT SRR L%*A—'Q’Mﬁﬂ‘
Bk
T E L e s RO R T e R EEE AL RTHLTN O,
(@) HIAFR R (X @), Y (#)). i
FW LAx@) — 2@, F@)Ay@) =y @,
BXF Y — T, <t <t B
p(@)sind(t) = F(2), p{)cosd() = F(2), (6)
Mg, <t <ty + T, 0
p()sind(¢) = 5(#)sinf + F(¢)cosf,
p(t)cosf(z) = F(t)cosf + F(t)sinb. €
EE%%&%%*E‘J%M*E’JEM%‘%#HT Y — T <tcto B

o[ R ) = [x" * ] ¢ — 1) + (t)( PP )Aﬁ(t) ®)
. cosf (1)) Yo Yo ’ & - sinf(2) '
Y <t <t + T, Y
(sind (1)) ] [ cosf ' sinf3)
(cosﬂ’ (t)) o tO)[ — sinﬂ) (o Jof frya? cosf3
1— 6
— V- m( , cosﬁ) + p(z)( AT 9
sinf3 — sinf ()



4 3 o 12 i 7 0 A 20 3 S R B A O 9 419 |

A
(291 Y0s%0sYo) = ((5‘(%),&(%),5 (to),z’ t)). (10

KT W FRAE o), AT B (cos' (), — sind’ (1)) I ERENFRHEL, RKEBRT 2,
YorZos Vo y‘]%'lﬁ%%‘#ﬁﬁ’i %[ tok A1 Ligto Erj‘
zqc0sl (1) — yosind' (£) + 058 () (¢ — to) — yosind (1) (t — o)
=— p(t)A0(). (11
Mg, <t <ty + T HY
z,cos (@ (&) — B) —yosin(f (¢) — B) 4+ dcos(8' @) — Bt — to) — ysin(f' (¢) — B — o)
= V(cosf (¢) — cos (@ () — Bt — ;) — p()A0(). (12)
3 BN RAHTHIREN
L= He B A S B AT /N T IR RS B S A TR R R R = 4
AR —RFI M BIE 0D G — T <t<to+T2) VER (4), (5) RARIBE 0000
ou0, By BN T BUE 60 fiTEY B, B B FRTSRE. D
T A max(T,,T).
5T BRI O 000 T M T
A @ — ) /T,

sin(d', — ) rsin(d; — 85, ;< 0,
Al WA , (13)
sin(@', — 8, — B, rsin(@; — 8, — B), >0,
— rcos(@, — 8y, {0, i <0,
ar= —T,COS(@’i_ao—ﬁ)a v Ti(cos(eli_ﬂ) — cosf ) /sinf, > 0.

AR HE X WEERAXEBNTRET 1.
SEFRW, OXTEHE N B 0, FIRE)
poa + (BoTOb + (pbsTde; = VTsinfd; + 0,40, (14)
SHH RN T por (60T FI (oo T W
VT'sinB ]l\, Za,.d,f

Py
p“‘f) = P V1s1nﬂ]—\]2bid,- ” (15)
pof) o1 .V’I‘sinﬂ % Zc,-d,- .

Rp N FREUEMN .
%Za,z I%Zaibi %Zaic.

1 1 1
P = ’N_‘zaibi “NZbiz N'Ebici ’

I%Za,c, %Ebici % ‘Ciz




420 EH LS NA 13 42

B/ ZFAl v RS B R R AR M P 2B A LI o A R M S
XE, R ITEAZERTIRNERRRERARE. i
e A VT'sinf/ p,.

=
e<<<1 (16)
B BN ZRAG TR HIVRS. BRRE VT /0, 5 sinf W& < — N/ B (16) R
e BIR/ANRRHIE T J/bh Mt ey A 2.
HF{a)s {0} {e) (d) ARG 6 B EEENRE HIBTNEN

a;=a; + da;, b =b + Ab;,

¢ =c¢+ Ay d; =d, + Ad.. , an
{arys (B} {ci} s {di) SRR BIEAR 6, %% 6/ T EMIRSY . (Ba,}, (b}, {Ac} . {Ad)) B
WiRE A0, 5IRMTS. BAGHEAD FWTLE.

a; + 6,b; + 8;¢c, = ed.. (18
A
8 & pT/pss 8,0 6,T.
& X
u A detP,
BB # B HmE S
#= o+ o a9
K

N et ~ah L Slag
Lsi dsm AsE|

%Za,%gm %Zw
R B BMIRE (46,) SIRMERS. FIEE 0,0, A BT 10 FFFIR BB = =51, InF| & —
5l b EARRE . =5, MBS —F L. &

>

Ho

py = €24, (20)
A
Snsd: I Slpd 4 Sg
N N &% N
vy 0l sop, 1 g
A A NZbd NZ{;Z szc

%Zm,%gm %Za
BAHKERSBER Hd 0, 5B H .
i 'fzn = poA/ . 21



4 1 Xt 42 3 AU A B B AE (O BR BT 7 421
A
lza-d-— lza.b. lzao
N GG N e N et
A= | & S0d 3% LSk
T N&TT N&T Nt
1 1 1
NZCid:‘ N;'Zbici N‘ZC,'Z
1B A5 RS
A=A + A, (22
Hrp
Lsza L1>as 1>z
N&&% N oo N L
b= L35a iS5G WLl a (23)
0 T N & N N %0 =
S d3ee hse
A FREMREE{AG) IR (19),22) LA @D RK:
Po = Po(€ 8y + €A/ (€8y + 1)
=py — Lo(py — €A/ (€4, + ). (24

HIZRTTI, 60 MMTHREEERE m,m RS HRETHERE, BEHRETEITE
BRsm ERPFE ARG ME, ER G MENBEHE o LMK X BBE(20) HE
U, I 2N o BAR LS ATEENLER. X (0T 5 (005D 43 BALRTAER REAAT » (00001
MTHREREERE w. H ) BMEITHREE, % (0T /00 y/NEET, B

. 3 o
poT = pyT (€2, + € .—,”raa/(emo )
2o

Lo

=P.0T - poT(F‘l = [l

(25)

Idal

0

Az)/(eon + ,u]).

AT ({"oT i P.oT) MAKE i, 3BKH 4.
4 FEMETTEE

T B B B AR T 2 BT SE B — T R AGR M B — B . KB IRRAT
CLEN & F

s )
)[R AZe A [ e

éo’l' — % Zla,’bi % E Ib"z % E ’bf“‘i VY‘Sint,B 1%"1 2 ’bidi : (ZG)

BobisT %Zwi%zhiﬁzb ymwizﬁa




422 EHEits MM 13%&

He Z RAETEIKRM, Z '52 SRR | RARBGELSLN, 5 N, FHRE
ﬂ]H‘J?JWJ%LNx + N, = N. 1ﬂf9‘fﬁiﬁﬁﬁ%ﬁ%m1ﬂﬁ‘tjﬂ# BB o AP

K=+ 27
He
lsis, 1xi-7 1sia-
NZa? N’Za;b,» NZa;ci
' 1%255 lezzs %Ezc = eA, (28)
1o 1< 1se
NZ a;C; T\,’ Z bici N,E Ciz
A

L5as L3 i
> @b %2'1}2 NN
- > e 2 Be | e
p' 5(20) K# o AHEL %WTE% mH(26) R
Po = Po(EA1 + €'11 )/(€2A1 + /JII). (29
o A BT A B ! N5 @) RPE o BRI 20) K5 24 LB RET
oo BT . : '
B EEEERAN IS —REEA SRR SARF A SWRENE . XHE
B FREETEE 5 — R (26) R A AR 5 AR, 4 o BORE, &M AT
s o NFE, TR/ R REEEREERE A 0 2R AR £ HBRTE
mAGFRAOXRAD, OORFTH A RER '
fa, + BL00, + (G100 = ead, + £.20, (30)

P BMEE A0, 4 B R BE RRT, P AMNIRE eAd, /), EBAHELN

X ERNRETPEEROEERE. £ EAET XFEOLATUBGE. BIR A0 £2
ST (30) REBME—T L, W THEZMB F & 47 BA S MAXH TRET R, LEMN
S A 3 1R A IR B AR (6, — 00) B (6 — 60 — ﬁ) TE —45° 5 + 45° Z [ U Ao, $

T 46,89 70% BL L4, B | Aa; I*Exfﬁé%ﬁk%%l Abl 16,14, | |eAd; | HBERIF L. I

AP AT AT TR (14) AU B K
(VI sinf3

l
==

4,

)d+(”° )b+(6’1)c=—a+—A0 3D

HLA(VTsing/e0) » (0T /00) s (6,T) it S8 XM R ZRA MR FE, X5
HEAEMME N



44 Xt 12 3l P I B R oL BB B

423

1 1 1 T
5 ]_V,Zaidi NZbid, NZcid, VIsmﬁ%Z’;‘d,-2

o |- §3n 3 43| el
{.)‘-3‘,'4" Zac Ebc 1 26, VTsinB ZC di

3B LA AR R AT I 5 BIE A ﬁﬁfﬁﬁ%\ HEHRLAD A

="+

=
H'! = €A,.

HABER, 0 IEN:

;0 = pe A / #II'
1B B AP

AN s ’10” + A]II.
Hep

Y00 hea 48
1 1 1
A = N Zbidi N Z,) b’ N zi)bici

1 1 1
]_V ZCidi N ‘Zbic‘; N ’zc‘;z

A B EINRZE(A0) BIEHERS. (33),(36) RAAE) K
Bo =00 (D + A /60 + 1"
=0, — Py — eA") /ey + ")

(32)

(33)

(34)

(35)

(36)

37

(38

FEERER T RN BR, XA A T 2R ENE, HAETHE RS TNt BsiEE.

X TF gL ETHHFEE BAHFRAD.QDXEHER:
1‘05; + yol;i + (3:“0’1')5; + (d,T)g. = VTSinﬂé,- = P;AB,,.

{cos@,’ 5 F: {— sind/ , i <0,
b A
cos(f; — B, = |—sin(8' — B, >0,
{r;cosﬁ,-' 5 — {— 7;sind;’ , i<o0,
PAAN
r,cos (8, — B), = |— rsin(8! — B), i >0,
- {0, i <0,
i r,(cosf; — cos(f;/ — B)/sinf, i> 0.
TERRAE M A A A AR B AR &G T . BT ERIER BT BRE N -
Zo\~ VT'sinf - (xol) yol ;o
(yo)a, (——yo ’ , + )d_ 5, JAH,-.
BB o/ 30) » (VI'sinB/ y0) s (ol / 30) 5 36T/ y0) 1’E1¢f1ﬁﬁ‘§§ﬁ

AH

S

a;

>

(39)

(40)



424 EHMeE Y H 13 #:

T EFER/NZRAEE, CREUAFEESIHEL . BABHF - ENENEEEER. 4
TFFI o ¢ 1 5 FVBRR TR g " BB BT ARG . B HIR  FE— B e Z T X
SEABEERGHE—A o MIEFEIEHR 00,00 0" 0 KB FH LAY IEFE L NR B R X
B o) > a0, > oo, G F1EHE € FIRA T B K.

5 {hE%
EEM S ERAZE ST
fo=—10°, puf, = 4.12152m/s, p, = 15000m,
fo = 1.3892m/s, V = 8m/s, pB = 30°
HEHR RN G —ARE . EMYBEESMEEEN 2408, BT =T, =T, = 240 §.N
= 480, Bt
e = VI'sinf/p, = 0. 064.

BR A AR 2 o R0, 1, 74 300 LRLHL R REA I 5= MR 9 B i o o i
2, R EUEERIE S NE BRI A, IR N, = 160,N, = 320, /5 # X1
B SAIE S 160 MREERA, T RXTH AN RAERA.
SRR o MRS I
0020-’02) o'll):0~’085 U’Io:Oil D
TR 1R 2 A IRIES o H0. 01 WS AEE . BN MG B B R

iR AG,, A0, 40, 5 Ap,.
A1 ZHEEMEITTIEE

Ab, ACpaby) APy APy
T /N Fefht 0. 001827 0.5356m/s 1824. 42m 0.4571m/s
TR 0. 001827 0_1;5(;8m./5 | _54-7. 90m 0.1364m/s
;ﬁﬁ—fg 0. 001827 0. 15;i;/s  535.02m 0.1038m/s

A2 wBgpEtTiEE

46, Alpoby) A0, A0,
£/ Al O_I 008483 0.9382m/s 3195, 87m 0.6743m/s
TR 0. 001513 0.1620m/s 552, 07m 0.1131m/s

% 0. 001054 0. 1060m /s 361. 08m 0. 0788m /s




43 XHE ) 7 U 4 B R AL B R T 425

& & X W

(1] B . RLEFE A %52 ) 7 TR B 2 (L TP AR AS LT o B SR 1994, 20: 218222
[2] Moose,R. L., Passive Range Estimation of an Underwater Maneuvering Targer. IEEE Trans . ASSP 1987,35:27—
285

A New Method for Locating and Tracking
a Moving Source Using Passive Measurements

JIA Peizhang
(Institute of Systems Science, Academia Sinica * Beijing » 100080, PRC)

Abstract; To solve the problem of the ill-condition in locating and tracking a moving source using pas-
sive measurements,a new method based on linear estimation is presented in this paper, The theoretical
analysis and the simulation examples given in this paper show that the new method can evidently improve
the estimation accuracy of the known methods.

Key words: passive localization and tracking; passive sonar; ill-condition
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