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FI AR ER L RP U LR AT U BB B R S, 73, B E, EEZHA
AP RESMELRS M. NERMNRARE LEKB D, 2REREEMERA, R
M BEMOGARFIIAE. 20 HED 80 AR, HENINERGN BN MEFRELTTH
AR HET P 90 RGKR, T T E RN RRHR BN, RIEHRAR A
PRTHEEMARERNATEE. £ LU TERERD AR R B REE
MBS RS GIS A& A KFH T RS AR SCPRUE RSB st B v B &%
BB E ) K T TR RRAER . M RERY, NMANE/GIS 44N
ERAT RN, MBI ER 3m, DEABIRTBIFEN 2m, B EE VIR BT
ZA 1m FHREFMHT, EREXLHEKHAGEMYTEDT 10m. HEEH, BE
/GIS A& BN T EAEEARMG TR BRENEEMERE, WAl t—Fy KUER
ARG, A5, KE KESAPEEERTER, %3sh, FUIE/GIS
A& AL T R A BRI ST R .

2 MEEMMERRE

H T LI B A 2 RS D E KRR o1, oo BT H WIS BRAF:
pr=|X1—X|+ey,
_ (1)
P2 = |X2—X|+Ez.

K, Xy, Xo ATE 12 MARRER, T 12 53R FTLE 1 MTE 2, X A%
PRRE, ¢ APRIRE. WA, MIE S 035F A B b R A B P KRR H,

H = f(X). (2)
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H, A(X) ERBOABEABE X HEOHEREOER O B s8R (1), (2) Biarsk
A P AAR R 1 SRR A E TRER N SEE, B s ARET O LR
MIBEE, o AFPBIREMIER. Ll EHAIUR MR A R

WEEM RGBSR, TR E LR PR e OESR. A, BRI
SREAR T X — AL % T B B ASE BRE SIS B, ASCRERAE
B GIS 5XEH AR EHTA A ERL.

Satellite 1 Satellite 2 Satellite 1 Satellite 2
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Fig.l Distances measuring Flg 2 Integrated positioning

3 XU /GIS A& e a4 mH

I 2 fra, EET BRI RS GIS kil AP RAMTER EX R4
(R50). I REIEFM B E ARG ERX (1) X

AF£(61)2 + (62)2.

MBZEER FFR— A P, FHBE AF A8/, N P SEVHAPREME. X
W UE /GIS 414 B AR *. & DA B3 S R AR A7 k70 B
GIS H, MHIEEL Py, P1, Py, -, Py 3t n + 1 DN ARMRIZAER, Ko P RE4=50
HIMARA Xi, i =0,1,2,-,n, IR REHE P & P, XBUER b, TEE LK
n+ 1 A SRS BN TR (1), 3EEE AN EK AF 1, HHRE AF &/
B P, RIGTELEL PP MIZEL PPy ERER (BREBSEEHERRAYE), XE
P /5, 8 AF B/, P SEVARPREKNE.

S B B A P B R F| R ARG B rh A, WA 3 Fis. B d ATUAREI B
SRR, kAR, 0 MAPRAIERPOLNBENITAMA. FER P QAL
B, GREE A SRR, BE—4& RENER, RGN T ERIER TR
ZEMBAER AT R B PR M EBUS SR (o), v, 2]) SBOEHRIR (2, v, ) HIFHR

* Wk, R7S WE/CIS REFMH ERBEAWR. EBHNAEREFRELRENARIE kY BHFREA
2epras A B 2001, 34—38
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KEWMAK (3) Fian.

A
z, =z;+ dcosb,

B3 RELSHEEDOEHILARE

Fig.3 Geometrical relationship between the antenna and the central line of the road

4 AR ERREES

R /GIS A BAH B EMEERREREZAMEERE, BHRE, GISR
£% WEREASME P OMWKNEIRE, DEMRAPREIGSERERRE, BH
BRTE AR ERRES, M EUMIER, WIRENAB/NMIE BHRERIA
DEMERE, GIS REXRIAERCMSBIRORE. AXENERE 5 M FE D
rep, BRRMBEXHZER 3m, DEMRESTBRTEN 2m, BRSNS BT EN
1m. 535b, RFEHEREEFP3E TR LR 2 90°E I 130°E. XXE/GIS A&
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Fig.4 Isolines of positioning mean square error Fig.5 Isolines of positioning mean square error
according as longitude and latitude (Unit: m, according as longitude and latitude (Unit: m,
horizontal and east to west road) horizontal and south to north road)
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SENLBEST Monte Carlo WHEMATEIAE, AW ARMBAME, TRBEET W, 7 EERK
JEXH AL e DL LB R .
WREM P MIREMER (XY, 2), TREMERN (XY, Z'). X

AS/(X =XV +(Y -Y'V2 +(Z -2,

B A NEfriR#E. Monte Carlo FEUE(L 100 1k, B A P PHEFREEA P RUE
AL ¥y75 .

(1) EHAKPRI R, AEEMREEREARKERNE 4 Pror. Bl 4 TUE
MR E R AR A A EOEBERT To. N 110°E ARMERET RNES, A6%
PREREZ AR AR

(2) E KPR AL, EAREREEE RN WG 5 iR BiE 5 LA
o, ERSHEZEEPWAK, BESEHARTRD. A5EMEERT 10m.

(3) AP F 110°E, 40°N Abif£H-A @ 0RE e 32 8 B3 BE R 5 A A Y R A DL 6
B, ATLAE S, 438k mgidt o BR B3 (Fhrfch 00, BeBEd 30°) if, BGEREH
bR BASRA TS (HALfA 180°, B —30°) B, EALHEEE.

Dl _E £ 6 R AEMIBE S5 248 i A B . (ERIBERE B Sk P SRR AL E
MR Eit, SUE/GIS A4 EhIsKhri EANNES F g Ra IR,

AL EIERATLAE B, XUE/GIS 44 et Bk B L R ATATHY, LA 2
SRR PR E AR R TR SR, AT AT E WU AL R SR B S
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Fig.6 Isolines of positioning mean square error

according as azimuth and slope (Unit: m)

5 WA EMHEIRE RS RN
I 7 AR, HEA 5 ABRA E P SAEYMBIERRLER, P

ﬁﬁéﬁﬁ%m};ﬁ}ﬁ, 5 ﬁ%*ﬁ‘ﬁ%ﬂﬁ (ﬁﬁ m): P1(1007 1070)7 P2(507 07 —50)7 P3(07070)7
P,(—100,0,50), P5(—100, —10,100). H-& &AL FTAHK GIS AIA 3t LA AL PTR FR  B ARA,
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F LA bR A AR BB K M A BT R . MUNKTEE B | P(20,0,-20) )1, BRZE
PPy X AR B b AR & RSk R AT AT SE0E, 03 U DL ROBE R,
FREH M GIS AM4F, BEMABESIARADKBLIRE. BHLIRESFIRNES
4345 N(0,9), N(0,1), N(0,4). Hh, N(u,o?) FRBHEA p, HEH o* MIELIAT.
B PSSR R, AR BT A B AT RO, X P RERL 100 K, RE
REMBhE £ 1PHEHTHMTESR.

F 1 MHOTEHBEENERISSE

Table 1 Positioning mean square error of different places

2% /() %% /() SEALHFTE /m
75 30 4.65
75 40 4.24
75 50 3.72
95 30 5.29
95 40 4.74
95 50 4.16
115 20 8.37
115 30 6.85
115 40 5.60
115 50 4.84
135 30 8.19
135 40 6.89
135 50 5.75

PHERE L RFEH, RSCRHA A 0 AN AR IEFERTATE. MW EEATEL
A, FIEXUR/GIS A& M Y4&H Tl B ERAE M HEE, KRR T
10m.

6 INE

AR THNE M RENERMIEFRRS GIS A EMMF I, DREWNE
SERLRERE, FXTH G AR B M A B e B 1) B R M AT T A R RO BE 44T
R REY, NRAWE/GIS 4& B &7 e i RS e, EEE RAT1T
). FEEZEHTHE/GIS A& AFRENT 10m, aTLIRE R 5L 2R P I8 R 2 AL
FERER, Hi, WE/GIS A48 MR RERXHBFRMMAE.
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MODELING AND SIMULATION OF
INTEGRATED POSITIONING WITH DOUBLE
SATELLITE AND GIS

ZHENG Chong WU Jie JIANG Qingxue

(College of Aerospace and Material Engineering,
National University of Defense Technology, Changsha 410073)

Abstract

Local positioning system with only two Geosynchronous satellites can provide
not only positioning but also telegram service. In 80s of 20th century positioning
test with two satellites was successfully conducted. In 90s of 20th century attitude
determination using two satellites was also accomplished. A new method of posi-
tioning using double satellites and geographic information system (GIS) is presented
in this paper. The principle of the method is discussed, and the computer simula-
tion is accomplished. The precision analysis of integrated positioning indicates that
the method can improve the positioning precision remarkably. In certain condition,
the mean square error can be less than 10 meters.
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