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2 AFF WERGHEF R

2.1 HRES

ZEHRARRRGEWE 1 i, DEE 1 MO ARREBEMIRE (2,y,2),
DR 2% s BEIES M E, BE3E zy FHAH vy MIE,  MBAEFTENME. 1AL,
B DEMA B CHOEARER, ATHEREREMAFREOLE, DEKELIRR
XS ERAIR RO RESNA 6, ¢ M v ik, WA 1 For, 23 PMEEIAN 0 B,
BRI AMEAIRRES. A TR RRTFERN#GES MM ETH, EREDR
HILEHE, EAXFHREENTERER 1 MEAHRE, IHEREREDLE 3 M
WCHLLA B 4 B BE ROAERDIR A, ASChINAEATE Bk 3 MRl B TRER
FRRFTAG BENEGHMEBEESHER, A TIHRNTE, EREREIEALK Im
HISETT M, REIARAS T —A e 4 M b, BAEBELE L

B 1 AFF BEMIRRAGREN

Fig.l1 Definition of AFF local coordinates frame

2.2 WMUBHBESH

KAR 1 iRmmERS, BEE etz & 18 S E L8 PhRE W 7y
18 AFHE ST R B AR, AR BRI SI AT LU 14 M SHER: 3 D
R OEAL BRI ABER x2,23 Fl ys; 9 TR D ELEENERNLA 01, ¢1, Y1, 02, $2, Y2, 05, ¢3
A s 2 NEPESBEL b2 1 bis.
2.3 HHFER

WA 1 PR RGO EE I TR

XS DR, F

¢ B ¢ B 2
p; =Ry + M, - 750 — Mg, - rill + biz + 015,

K C B C B 3
P‘fj =|Rs+ Mp;-r5— Mg, - "1]"[ + b1z + vy
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Xt S, BE, H
pr; =l = Ru+ ME, rity = Mg, vl = bia vy,
pr; = IRz + MG, - r5t — Mgy - r5]| + bis — biz + 03;. (1)
xf S PR, H
péj = H —R3+Mg1 'Tﬁ)_Mga""g‘H _b13+U§jy
P%j = || ‘RZJFMgz "'gy—Mg:s"':?j“ + b12 *b13+U§j~

Hrh, b WNEEMINIG (0 ABWEE TR, jADBE  MEKRESRE. kARG
BIE, Hijk=123 (i£k;rl A8 B LENE ) MERRAERGLFERLE
5, B A4S FLENRSREGERAAIRAMERE, R, Ry fl R, S50
MAFRPER L, b M b HEMSENSNIEEME, of ChEEIRE VIR
%, MS, hE i FD R B R A AEE R E B REAKR R I BERE B R,

MG, = R.(—¥:)Ry(—¢:) Ra(=0;). (2)

WBFTRE (1) RAARDRES KRR RS, 4 THRE KRR, PRI TEAMEL, FTEE
KPR RE, SRIE AR D IR HATHRE.

3 WMAEMEHE

BB DR HREMBRR LN ZETHMA, WA 1R 5, a0
W% TRZEMRLKA 1km =M, B8 TEREREN—0#TE R 8RR AR
Ly, BRI R A AR AR ikl (1.

3.1 AR ERXRESRWEL

XM ATERYE, FEMARRRRPRGREIIG(E, PRt /500 4 A B e 17
ek, EREENRNNIERTERSHZHMEY, MREBSSANMETEMHREE
{1, #PBERANERGSCT H AL R B — R AP0
3.2 ARI1IVERMENRESR, 2GR

B R RIS 220 R R AT 2 ) OB B . AR TR 18 A
MR 14 MEESE, TRARDREATENRE. ERERFIGHT, hiEs
WERA: FHSENBEREROHERREA —0.74, BESBHHHTELE 1.

®1 (EREMEE (lo)

Table 1 RMS errors of parameters in pseudorange solutions (10)

61/rad  p1frad  41/rad  f2/rad  Hafrad  ta/rad 85 /rad
0.0153 0.0115 0.0115 0.0153 0.0115 0.0115 0.0153
¢afrad  yY3frad w2/mm  z3/mm y3/mm bj2/mm b13/mm
0.0115 0.0115 7.30 11.2 6.30 9.10 9.10
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M TTZRTLUE H, (TR OEEMI &5 B AAEAS] DS-3 KIMBEER, SR ESMH
ER, {HRFE R A4 B LU B A R IR A A R, B 2, 34
WY 01, 01 BEFREMNE R, HETHEMNSEARE DS-3 HER.
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A B 2 T ) sf 22
B2 0 BERE B3 ¢ MERE
Fig.2 Solution errors of 6; Fig.3 Solution errors of ¢

3.3 AR2VAGEMERSHELNE, 2 WAL

BT BE WM B 5 EAGEW 2 DS-3 #9ZoK, K45 % R R 4 0 W
B AERMEAR - DRSS BRRE Z MFAR S22 B 2448, T LERY
SRR Lkm, A—ATE EREZFEEEEA 1m, ATELIAN R §HES EhAHERR &1t
ROWE e | A1, PR ZE B 0T R 3 MIESEM 2 M ESH, HEHTE
BOREAS; AR A 220 X0 22 R ok B 22 PO RE P B . X — W 7 e MR AR AT O s —
MBI ZZ MESAKSRER, MARERNREESAAR. Tt WEMLNE
HA DB & 8 — D ERPEL TR, ERMA LI 2B AR, 1 05 (E KRG BE = B8R R
B FORBEIN L. EPS Nt 2 G AR R S S BT IR T, XAt 220 D BE AL B B4 Fn
MEBWEPELATIRE L H, FOERBEIRMA, EH RN RBHOER, 05
HERA: 5 M EAEFESERMETFREANT 22%, 9 MBS ASEHNREF B/
T 30%, SE— IR RS SEIIIT Z LR 2R M2 S5 7T ERHER).

F2 HEERANENKBENFE (o)
Table 2 RMS errors of parameters in two-epoch pseudorange

and double differences phase solutions (1o)
01/rad  ¢1/rad  Y1/rad  fz/rad  ¢o/rad  Po/rad 3 /rad

0.0108 0.0081 0.0081 0.0108 0.008 1 0.0081 0.0108
¢3/rad  y3/rad z2/mm z3/mm y3/mm  bi3/mm b13/mm
0.0081 0.0081 5.9 8.9 5.1 6.9 6.9

34 FHEIHABMRE, 4 TWMUHZ
AL EARAL BRI TR R AR — A TR KRR R Z a7 24t
B, X, SORRENZAE 12 MRECEMSIMESRRK R BRI T R
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(EF BB E, WHEEN W20 LGS 12 M ENEE, A 9 MbESsAaS
B, UKk 12 M5EBIEXMOHAMRESS. B THNE N B Z2%5 Tk TR
Borheski, WMEAR 4 480 5 i 2] 69 VL0 £ .

XA B 2 B 5 BRI A AR RO ZE SR Z R — N B A AR Z AR EER D
BB NN 22 [MA —EMEAARML BXE - MREGEEA, AENHER
REMAEIMER AT SRR B 4ol TERERTHENXR. £
WS RET, ET-RANGETHE, BN 4 DI RS- T EEE 3 4
LR MMmE, By (-0.40,0.40)rad FEE ARSI fr BN EL, £ RAREPRREES
FfmZE 5 AR 0.1—3.0 EH REAEMENRES A L. BogH R BN{E 2 8] K941
KM (B AR LA RBEAT INA) M, 03X 4 AN 2 iy ML 8 2 UM AR L4 R BEAT I
ZorH, B 12 MREZEBRBRRSEON 36 MESAT B HR, JiE A E Y
T, EREE, BEE 4 EE RERERAENEREMESAREMELHEL
ML, ERTE BT R m, FE RAR rad. BAPEREE KRN 18 WHEE, ERKH
E—MBEROEEN, BESFY 1.8 MERHIERYS. JESAYEEREN 1rad
W, EARAKTFHRTTERBIRN, SR RO BN R0y 2k s, EPiRE
2% LB R BA R L, B SRS ARCRRE MM AL S B2 AR RES A, st
R Bl LR

10—2 R EE

1073

yrE

1074 bt S -

-------------------------------------------

— A £ /rad e
—e— B1 K BTN IS ) 2/ m B
——#ABH-L8HBEHLK/m, rad b

10—5

10!
B ATEE /rad

4 BHRESDRESHHEANLE

Fig.4 Dependence of parameter errors on the scale of spacecraft rotation

LAMPBERERIRTAARE: (1) BB I BRE RER0 322 3 J BN P
FRERERE  (2) BRI R JLATR R, SOOI SRS BE R 1, BB S A f AR AL,
MiARAL, {ELRE B 2 e JRIABOMN P32 B il SR0KE B 10 0 3 BA FY J LR 1 B8 5 S AR O ML B R 25 0))
MRE). EEMVBITERA, REBAEME BRI, B 4 B0 R
B VX — 5, ERESAVIETEHEBA, SBREERES, S0 LT R AR
%, BETAETEN, BEREEMESUMTARRAERMEIER, MEHZ, 3t
RIRE T EERNBERE. BT E MR B REVHRLILENTT R, B asEx
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P75 T B R 3R

M E AL BT IA R G B I ARA MM AR SR, L, BIHAIEA K
Ph, B, RN IR, BATIERS, RIS EOAG E L R BE f BER Y
REFFREEML, HARIEEA 1rad i, EXAN T ERHRD. FNRZ
bR R R IR MBS AR EERME LM, W ESEUN R A T
FEAR. PORRARIEJT HAAE A EDLEHILE A 1rad B IS B E KT Z M FRITR.

x 3 AENHEERA Lrad HSEGEEMHEAEE (lo)
Table 3 RMS errors of parameters on the 1rad scale of satellites rotation (1o)
AR I
#FESH (3t 36 1) /rad 1.095 x 10~4 1.385 x 104
B EAWIRE SR (12 1) 9.889 X 1075 m B 0.010 & 1.412 x 10=% m 3§ 0.014 [

HHUA ERIDF S5 RAT RN, 6 PR B RS L BT AL, AEARRERLE R A 1rad
i, RFE 4 DIZBAT RS A N E R A E) DS-3 K RE K.
3.5 FR4FAGENRTEMLEE, 4 THREZ

KRG 3, RERALSANEMRBR, WX EMGEZMREARER, Bt
EIBBRGER 4 MR K hBE AR AL B M 5 B X IR BB IKIE R LS A
SRR BRI ERAESCH (TR 1), B #HE BR800 U5 B AT 5 B AL B
S5EhERRRE, BREESAEESHRER HELSREN, X EMRENERES
AMARIER; JESAVSITEEE MY, hT REMAHENESHOREARE, Hit
PR B ZZBX -5 h BE AR S 00 S5 A K BE LT  TOURAR G SR MR RO L, (B S 835 Mg
TEREB AR, M AR REANRERES TR RER AR ENESARERE. 7
FAOHREFIABAL 5122 4 S WUMIT 20O WLIAE, A1 BERLENTERDY 1rad BY B2 5 (ERT P9
HERL 4 1ER L

s RO R 0T 2/ T 0.15 77 (o), 1 30 G, WIACKH S22 R ]
RERSTRRIRAE, £ 400 2 4 T 2R PRI 0 RE A 4 RT3 2.

(AL REY, BE R 2B, MXPRASRRERE R, = /AR R
ANEE, BEATEZANZEBLES (> 4 ), AR E AR

£ 4 4 MMAHRFESLESEFHSHEENHEHFE (10)
Table 4 Average RMS errors of parameters in four-epoch pseudorange

and single differences phase solutions (1o)

SHAR AL 1 fE 2

HxtrBESH (3t 12 ) /mm 4.581 4.508
IS (3£ 36 44)/rad 1.411 x 107* 1.755 x 1078

B ERZE S (3 8 4)/mm 3.334 3.333

M MRS (H0 112 4 5 2:0 &) 1755 x 107%m 5 0.1755 [§ —
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4 i

RN TR S, EAXHRMRERSIZEAT, DU EERMEBER
REWE 2 D BRI, BN A A BBNGE R, AR REARIME, EESAL
FHFEEA 1rad B, RFE 4 DUNNZR, EEAQMBEREERTTHRER, FHFTHERNTHE
H e R ORI, P B B B 20 RS, T R A B R 4 A TR B AR IR
Y TENSRSIPERBD, FEEHE 1rad MHLSITEEIR, BX&OhBES REMURNE
B, WREEMHEE, #TE A (KT 44 RNE, EUfEhTieER =
SR\ B R B PRE RS S5, BRI ZERERE, T LIEH, HMEE B
BRE THEEESR, RN, MEEmARRBIHEEN TR, RS EEs
BEBIXWTHETER.
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APPLICATION OF RELATIVE MEASUREMENT
FOR THREE SATELLITES FORMATION

XING Jianjun XI Xiaoning WANG Wei GAO Yudong

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

Abstract

The Deep Space 3 is a proposed mission by NASA within the New Millenntium
Program. This paper primarily studies the relative state parameters autonomous
determination of three satellites formation of the Deep Space 3 using inter-satellite
relative measurements of like-GPS carrier phase and a ranging code onboard. To
validate this inter-satellite relative measurements technique, various kinds of mea-
surement projects and the accuracy of measure were researched. Firstly, the inter-
satellites relative measurements system model of three satellites formation was built.
Secondly, various kinds of measurement projects were simulated using high accurate
pseudorange and carrier phase onboard. The single different phase bias was initial-
ized with more epochs of ps'eudora,nge and phase observations during the relative
attitude rotation among the satellites and the optimal initializing projection was
investigated. Lastly, the results of simulation/covariance analysis were given.

Key words Autonomous formation flyer, Inter-satellite relative measure-
ment, Covariance analysis, States estimate

(L3S 247 )

CRE¥REY £ ChERRREST o ZHAEY PH—HEE (PEARFZEEZEY &6
SEAKEES, PEARKBHESN, FEPEER, PEIASCAHR RO ERARR 2L
HBTHERRSHFARR, A8REHN-BEAEEANFREELS, RESEBBLRRA 8 RFFM
HomlegeRmEiR, KBEREEARMIRAAE £ 21 HePEMFRRNEATE.

ChEBACR%E S o SER%Y hEKH, KEEAEMLTH, F CKEFMR) . (KKZY
Y | (EEMLFEY FEE, RRET RS R AR,

By /REE DML A2 A M. PERIETTEULE 21 &

fRds: 150001 EB3E: 0451-6416203

(PR BT F R L)

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

