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Relative States Determination for Formation Satellite Constellation
by Using Pseude- ranging Between Satellites

WANG Wei, XI Xiae-ning, HAN Long
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmolbgy, Changsha 410073, China)

Abstract: In the case of the formation flying constellation, this paper discusses some problems about the determination of relative
states, which ndudes the relative position, attiude and time between the formation flying satellites, by using precke pseude-ranging.
The problems are the selection of coordinate system and independent state parameters, the setting of observation equations, conversion of
constellation s states, orientation and ingtalling of antenna. Numerical simulation and analysis are made for an earth observation constel

lation.
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Tab. 1 The orbit elements of constellation satellites
a (m) e i (%) w (%) Q) M ()
S 7400000. 022 0. 0000390109 29. 9961285125 90. 000000 100. 000000 — 0. 0000012073
S 7400000. 073 0. 0000390066 30. 0019355738 — 150. 0050818942 99. 9932947793 — 119. 9891112709
S3 7400000. 073 0. 0000390066 30. 0019355738 - 29. 9949181053 100. 0067052206 119. 9891112705
( 2) , lem R
107° ,
(62 (¢:) (=30, 30) (Vi) (C, 360) :
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Tab 2 The simulation result

0 (rad) . 0000 - . 0110
¢y (rad) . 0000 - .0033
by (rad) . 5236 . 5299
0, (rad) . 0000 . 0130
$, (rad) . 0000 . 0154
s ( rad) 2 6180 2 6294
03 (rad) . 0000 - .0193
¢5 (rad) . 0000 . 0074
3 ( rad) 4. 7124 4.7189
x2 (m) 999. 9220 999. 9191
%3 (m) 500. 0390 500. 0465
y3(m) 866. 0929 866. 0842
( — . 0092
5 . 0011

-0 011
- 0.0033
0. 0063
0. 013
0. 015
0.0114
-0.0193
0. 0074
0. 0065
- 0.0029
0. 0075
- 0.0087
- 0.0092
0. 0011

0. 0153
0. 0115
0. 0115
0. 0153
0. 0115
0. 0115
0. 0153
0. 0115
0. 0115
0. 0074
0.0112
0. 0064
0. 0091
0. 0091
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Fig. 2 Variations of satellite attitude in local coordinate system
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