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Abstract Connected-Element Interferometry (CEI) was a passive angular tracking method with
the merits of high phase precision, flexible network distribution and nearly real-time processing due to
short length of baselines. Firstly, feasibility of ambiguity solution in CEI-based orbit determination
for GEO was analyzed. Integer ambiguity must be primarily solved in the orbit determination for
TDRS because of its low initial orbit precision. It could be calculated by the high precise range
measurement if the master control station could obtain range measurement, while the method of
parameter estimation by fixing integer ambiguity was used without high precise range measurement.

The simulation results indicated that this method was effective when the systematic error was less
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than 1.0m. The orbit determination precision for the satellite belt between 80°E and 140°E was

gained, when the systematic error was 0.1 m, along-track positional error component of the 110°E

satellite reached 25 m, while 82m and 34 m respectively for the 80°E satellite and 140°E satellite.
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x1 AERMMERELHESHENLSR

Table 1 Orbit determination accuracy in different observation error combination

21 (R)/m A (T)/m 16 (N)/m
(-1,-1,—-1,-1) 0.72 29.34 0.53
(1,1,—1,-1) 0.55 53.81 2.85
(-1,-1,1,1) 0.48 42.61 4.05
(-1,1,-1,1) 0.78 56.59 1.71
(-1,-1,-1,1) 0.73 30.54 0.73
(1,-1,—1,-1) 0.54 34.0 2.96
(1,1,1,-1) 0.49 58.42 1.63
(1,1,1,1) 0.65 73.81 2.85
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Table 3 Relativity of parameters

T y z Vg vy Vy Cy NY N3

x 1.000 —0.999 —0.273 0.999 0.999 —0.418 —0.091 —0.999 —0.973
Y —0.999 1.000 0.274 —0.999 —0.999 0.419 0.082 0.999 0.972

z —0.273 0.274 1.000 —0.274 —0.275 0.121 —0.111 0.274 0.257
Vg 0.999 —0.999 —0.274 1.000 0.999 —0.419 —0.084 —0.999 —0.972
vy 0.999 —0.999 —0.275 0.999 1.000 —0.419 —0.076 —0.999 —0.972
Vz —0.418 0.419 0.121 —0.419 —0.419 1.000 —0.016 0.418 0.402
Cr —0.091 0.082 —0.111 —0.084 —0.076 —0.016 1.000 0.087 0.141
Ny —0.999 0.999 0.274 —0.999 —0.999 0.418 0.087 1.000 0.973
N3 —0.973 0.972 0.257 —0.972 —0.972 0.402 0.141 0.973 1.000
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Table 4 Orbit determination accuracy

in four different cases

& (R)/m R (T)/m %R (N)/m
@ NO ﬂi%u; %q&Tgﬁﬁ%%%%*ﬁ*ﬁgé N* 1/,539%]]@ 0.81 65.01 1.33
/QANRSER T ¢ ~ Frde— 0.79 47.38 1.02
@jﬁ}%_‘; HID{%‘ N~ E/‘JEF;'_—‘?JE N~ ﬁﬁ(ﬁfiﬂ‘ﬁ*ﬁ . 0.82 25.90 0.63
EZHMVMEIF EAEERARER.
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Table 5 Comparison of different Ng
B&EZ/m BIEAEZ/m FBEAEZ/m BHEAEZ/m
HAfE 2173.83 6425.74 —5346.15 6377.38
N* H’J{E 2173.86 6425.38 —5346.12 6377.02
N* #1E 2173.81372 6425.74244 —5346.16134 6377.37243
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&6 RFREHAN 1.0m HPYEHRLER X7 RFREHN 1.5m HHERLER
Table 6 Orbit determination accuracy Table 7 Orbit determination accuracy
under 1.0 m system error under 1.5 m system error
Bl (R)/m A (T)/m P (N)/m I (R)/m B (T)/m %[ (N)/m
No B4 0.82 108.62 2.09 No B 2.63 130.76 3.07
N* YERWIME 2.87 167.57 4.57 N* VERWHE 2.87 167.23 4.56
HE— 1.25 75.02 2.05 FE= 3.09 354.32 9.98
xR 8 ZRFZRERN 1.5 m WNIFEHIESHIIELE
Table 8 Comparison of different No under 1.5 m system error
F—&KHL/m FRHL/m F=FHL/m FIHEHEL /m
HAfE 2181.73 6433.64 —5338.25 6385.28
N* f{E 2180.36 6431.88 —5339.62 6383.52
N* HE 2181.86234 6433.50241 —5338.12072 6385.07
*®9 140°E DEMTEHER % 10 80°E DEMTENER
Table 9 Orbit determination accuracy Table 10 Orbit determination accuracy
of 140°E satellite of 80°E satellite
B (R)/m B[ (T)/m [ (N)/m Br (R)/m R (T)/m  HEFE (N)/m
No B 1.20 46.52 0.64 No B4 1.71 84.35 1.30
N* VERWHE 1.66 68.97 6.45 N* YERWIE 2.46 108.95 13.77
T 10.50 34.50 2.51 FE 6.52 82.58 2.11
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