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Fig- 1 Relative orbit determination with carrier phase-based

on dual datum station
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Table 1  Comparison of accuracy of carrier phase relative orbit determination with Sigma method and real-value ambiguities

(m)
Sigma J7 1% fif B SR O L A RO E S RO
Eﬂ'f]}/s
Ox Oy oz Ox Oy 07 RSS

5760.00 0.0213 0.0992 0.0928 0.1375 0.9986 3. 8446 0.1882 3.9735
5790. 00 0.0211 0.0986 0.0918 0.1364 1.0001 3.8104 0.1521 3.9426
5820.00 0.0210 0.0981 0.0907 0.1352 1.0019 3.7779 0.1218 3.9104
5850. 00 0. 0208 0.0976 0.0897 0.1342 1.0038 3.7470 0.1011 3.8804
5880. 00 0. 0206 0.0970 0.0888 0.1331 1.0060 3.7179 0.0954 3.8528
5910. 00 0.0205 0.0966 0.0878 0.1321 1.0085 3.6905 0.1058 3.8273
5940.00 0.0203 0.0961 0.0869 0.1311 1.0112 3.6649 0.1275 3.8040
5970.00 0.0201 0.0956 0. 0860 0.1302 1.0141 3.6411 0.1553 3.7829
6000. 00 0.0199 0.0952 0.851 0.1292 1.0174 3.6192 0.1856 3.7641
6030. 00 0.0198 0.0948 0.0843 0.1284 1.0210 3.5991 0.2171 3.7474
6060. 00 0.0196 0.0944 0.0834 0.1275 1.0248 3.5810 0.2487 3.7330
6090. 00 0.0194 0.0940 0.0826 0.1266 1.0290 3.5648 0.2801 3.7209
6120. 00 0.0192 0.0937 0.0819 0.1259 1.0334 3.5505 0.3109 3.7109
6150. 00 0.0190 0.0934 0.0811 0.1251 1.0382 3.5382 0.3411 3.7031
6180. 00 0.0188 0.0930 0. 0804 0.1244 1.0433 3.5280 0.3705 3.6976
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Table 2 Test of ambiguity closing error
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TR TAIWAN-GPS/DR SHAO-GPS/DR TAIWAN1-SHAO 16 22
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A ANz 32967087. 00 27898538. 00 5068547. 21 1.79
A ANy 1 32029074 00 27746106. 00 4282967. 00 1.00
AANg1 16118671. 00 15813044.. 00 305628. 03 —1.03
A AN3g 38226220. 00 35186776. 18 3039445. 52 —1.70

5 dhigtitie

S N IRV AN SLAG 53 B R T TR I T B3] GPS
AR A R 7 . IR 2 B R 2
RIS R B e E VR B BE X 3K GPS Y
RS SR Sigma fif BOBOM B = 4R35 (o7 BRG]

FH 3 2 BORORI B PH A 22 ] DL, AROR B2 R B RO RS
EHRFFH— R A, Ab, A ST R
2 1336km LR T/P TR R GPS ¥4, AT LAIA
AN BB SRR I 2 SRR s R B Rl T H R
MU T BRI 2 25 2 07, R I, How ks
FEE s, X FHE Y 600km DA AIREL T
B iR eia L B E e R T B
GPS HZUSC Lo & Ko L FR 5 )2 GE R B0 I AR Y A R
Bl —2 w5,

{EAS 2R i AR T B AR X M T vl DA
B A3 E 21T, B2k GPS 5 TH v B AU A
XobiE B 1 OIR Be A5 PR (LBl % 3T JL4E AT % GPS/
GLONASS 414 S i 2 g i s & U i
72 [6) J7 B & B 0 GOCE (EE 13 MEE S TR IER)
TA. ¥4 —4 GPS/GLONASS i gL, i 2%
GPS ZR AR ABRT 2 B Y FiT S RO B )

£ % L Bk (References)

[1] Li Deren- GPS Application in Photography and Remote Sensing [M]-
Beijing: Surveying and Mapping Press. 1996. [Z=f#{~. GPS FF
BRI SR8 ERM]- J65T . 2tk 1996. ]

[2] George W- Davis- Exploring the Limits of GPS-based Precise Orbit
Determination [J]- Nawigation- 1997, 44(2). 181—193.

[3] Tapley B- D- et al- Precision Orbit Determination for TOPEX/PO-
SEIDON [J]- Journal of Geophysical Research- 1994, 99 (C12),
24383—24403.

[4] Hu Guorong- The Theory of GPS-based Orbit Determination for Low~
earth Satellites [D]- Ph- D. Dissertation. Institute of Geodesy &
Geophysicss Chinese Academy of Sciences, 1999. [#EZE. B3
GPS IRV DR E PR HTFE (D] W22 A0 S0, v [ B2
W& 55 2R BRAFE 52 1999. ]

[5] Zhou Zhongmo. Yi Jiejun- Thoery and Application of GPS Surveying
[M]- Beijing: Surveying and Mapping Press, 1994. [ & &%, 57K
. GPS TEINE B SR [M]- dbat. g ik, 1994 ]

[6] LiuJiyu, et al- Thoery and Application on Global Positioning System
[M]- Beijing: Surveying and Mapping Press. 1993. BUE- T2
LRREN ARG KXY M- 03T W2 kL, 1993, ]

[7] On Jikun- Research on the Correction for the Neutral Atmospheric
Delay in GPS Swrveying [J]- Acta Geodaetica et Cartographica Sini~
ca, 1998, 27(1), 31—36. [BRE M. GPS P&k iy o o <A
BUERBFA[I]- 23R, 1998,27(1) 3136, ]

[8] HanS- Carrier Phase-Based Longrange GPS Kinematics Positioning
[ Ph- [ Do Bissertaticns | UNISURVS49:Sthool Jof (Georatic En~
gineering, The University of New South Wales, Sydney. Australia,
1997.



%4 B RS . AR GPS BRUAR RN 2 PUT I BE ST 315

[91 der Marel H. Van. The Bernese GPS Software V3.2-D[R]- Delft Naigation, 1997, (3), 291—300.
Geodetic Computing Center. 1992. [11] Chen Junyong- Development of Space Geodesy [J]- Bulletin of Sur-
[10] Gerald L- Cock- GLONASS Performance, 1995—1997, and GPS- veying and Mapping> 1999, (10), 7—9. [BRIRE. == ja] K Hu il
GLONASS Tnteroperability Issues [J]- Journal of The Institute of BAHERIT] W@ 1999, (10),7—9.]

Research on GPS-based Orbit Determination with Carrier
Phase for Low-orbit Satellites

1 . 2 . 1
HU Guorong » OU Jikun™s CUI Wei-hong
(1. Institute of Remote Sensing Applications> Chinese Academy of Sciences Beijing 100101, China:
2. Institute of Geodesy & Geophysics, Chinese Academy of Sciences, Wuhan 430077, China)

Abstract: More and more GPS receivers are onboard low-orbit satellites for orbit determination, which can be applied
to remote sensing, meteorology and sea surface altitude determination- The method of ambiguity resolution for relative or-
bit determination with carrier phase is proposed- Some criteria are developed to identify correct ambiguities- With the
method; the accuracy of carrier phase based relative orbit determination may attain the order of a few decimeter from the

results calculated by using data collected from GPS /DR onboard TOPEX/POSEIDON -
Key words: GPS; relative orbit determination; sigma method ; ambiguity



