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Abstract

This article presents an autonomous orbit determination method for distributed GNSS based on
two-step Kalman filter. Firstly, the paper gives the distributed autonomous orbit data process, and
then builds the bidirectional pseudo-range measurement model for ISLs of GNSS navigation con-
stellation. Secondly, the single point positioning method is adopted to obtain the position and co-
variance of satellite, which are the pseudo-observations to calculate the orbit correction parame-
ters by the two-step Kalman filter. According to the problem of rank deficiency of autonomous or-
bit determination problem, the paper gets rid of the unobservable rotation of constellation by
constraining orientation of prediction orbit, and then gives the best estimated value of the satel-
lite orbit. The simulation and analysis results illustrate the availability of the scheme.
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1. 5l8

GNSS (Global Navigation Satellite System, 4Bk T2 Si R G0)1FE R —Fh 5 1 GG us P 25 1R B R, M
M EET 2B N\ B E B Al E [R5 & N, B PREE B 5K 4 (R T AL 2 R R (1) B 20k
fili 5 it o

SR ERR BRI GNSS H = SHUH —WORBEHOR, H 3 H R AT =k B TR B ) A 22
i, IR AL SRS E PNT (Positioning Navigation and Timing, SEf7. SRl 5HENIRS . B a4 E ¥ E
e ts PN RGAE A S AT W RGSCFFFA T, AR R SR RS R AE R SR SR I E
F W HAETER X GNSS & [a)#E# 5 &€ LR HE KB =AJ5 . GPS DRI H FEMM R, HIE
U7 R H 3 PR 7 FORTBEA A

EERFRE TE A EMMS. 1984 4 Ananda F)/T] GPS (Global Positioning System, 43k i
RG) RN 7 LR B 3@ EEARELE1]. BEf5 Codik Xf GPS H £ FMHI AT ST T WP R
2] ¥R, I1BM ARZEETFEMRKTERIL, SAFERRFFEEITTHR, 2 1990 46 7,
FEATER T H BRSSO AR AN A5 AR [3]. B 56 AR L AR e 25 O GPS HORRE H 2t
W, L% GPS Block 1R [4] [5]. Block IIF [6] [7]+ Block 11 [8] [9] R T — R UG it
RS, GRAIET GPS R4t % H 32 & §.

Ananda TERF 5T GPS H F @ fUnt#2 i, B F e 2T 1, BT R A BR A&, B 3 5E
BHATTE B R R T e (1 1) AR 3] o X300 MBI o IE B T B2 AR A e 2 1 AN o WP Ao A/ ) B HE A IR,
NS5 D7 R 2H 3 B0 it R RK 77 [10] o B0 H A, Ml iz ol 00 7 KRB0 Nl —Fhoai i 20 o
T8 JE [ 2 BOR A2 i) B2 R AR TR A [11]-[13] s o9 — o 51 N B 3l VF g 11 38 28 0 R 90 1) 2 ) i A2 i) B2
AR, [FRERENR B H 3 E ALK BE[14]-[16].

T E EE PO AN, FEEAIERE L (P EAR . BEESFS SR E . RN FHHHA
P EAARIIE T A 20 H 32 LR 28 R R 2 383 FE A SRIF 5% (square root information filter, 35774
S RIEI ), WA T A E 3 B[ 17]. Eissfeller 4 ELA5 H A AV #E AT LLIH B 2zt TS
TE (R US TE RV DR T, 4 A B AR K i, TR A X E SR T 0.1 m[18]. BE P T S
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Figure 1. Data procedure of autonomous orbit
determination
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Table 1. URE of all orbital elements in filtering compared with URE of constraint orientation parameters i, Q
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ZIR i, QI 0.6346 2.8757 1.3194
Lt P 0.0682 0.2095 0.1558
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