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Technical Approaches for Improving Accuracy of Initial Orbit
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Abstract ;In the injection phase where two segments of measurements are obtained for different trajectories,
the classical orbit determination method can not implement a united estimation. It is difficult to further im-
prove the accuracy of the initial orbit determination. The paper improves the position measurement accuracy
of tracking stations by analyzing the relation among semi—major axis, tracking errors and orbit eccentricity.
A distributed ship position—attitude measurement architecture is adopted to improve the accuracy of ship atti-
tude. The altitude measurements by satellites are used to estimate gravimetric plumb line deflection of the
mission area and improve the ship attitude, velocity tracking data obtained by ship—borne radar. Other new
methods, such as optimal data preprocessing and injection velocity correction, are also proposed. Numerical
results show that the new approaches improve the accuracy over one order of magnitude than the traditional
method and will benefit to the tracking plan and guidance of downrange tracking stations.

Key words : earth—moon transfer trajectory ; initial orbit determination accuracy ; technical approaches; in-
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Table 1 Effect of measurement error on semi—major axis
of different eccentricity orbit
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Table 2 Standard orbital elements

5= a/km e i/(°) 0./7(°) w/(°) M/(°)
1 184 875.199  0.964 343 28.575 172.089 178.019 0.085
2 184 813.959  0.964 331 28.575 172.089 178.023 0.085
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Table 3 Systematic error and random error of measurement data
B2 TR (M B e,) /" TR E(AR B &) /" TRz (Ap B e,)/m
ARYLIRZE A 30 30 7
BEHLIRIE & 30 30 7
®4 UVMI FEFEER
Table 4 Simulation results using UVM1 method
Z: 58 PRI R o,/km g, o./(%) 00/ (%) o,/(°) oy/(°)
ST BT 80 2023.998  0.000 403 0.048 0.012 0.017 0.003
R85 100 s 2511.453 0.000 501 0.049 0.012 0.018 0.003
R5 PUVMI FEHELER
Table 5 Simulation results using PUVM1 method
25 E B B o,/km o, a./(°) 0o/ (%) o,/(7) oy/ (%)
B3 BT 80 s 1145.376  0.000 227 0.034 0.012 0.016 0.003
AT #5100 s 1212.267 0.000 240 0.035 0.012 0.017 0.003
Ro6 AXFEMEER
Table 6 Simulation results using method of this paper
25 BB o, /km 7, /() e /() e /() a0
SRS B TR AL 180 s 11.332 0. 000 002 0.025 0.009 0.010 0.001

e
5.2

D A E A R R SR AR SCER BT i
b e R BIE AN LB U S T LA B e B 12

22 MR, R
ESELHREIBRELS

UiRTE =

FATVE FHALAIUR A ST 55 i 7 ik
Bl 2EAT 9058, 4% B e BUJT I B0 E LA R DR 22

R R A S

(SfEFHOoFREREMRKIMBERKNLIL) W
*®7~9,

A 55 S5 I RS Bl 36 5 4 SRR T, SR AR SR T Y
BOTESG  HUA F R B0 N LB U E A B LA
GUEPUT IR R 1 DN EER R E U R E)
FhwE,

R7 UVMI FEZNHBEITEER

Table 7 Calculation results of real data using UVM1 method

Z: 5 78 BRI R Aa/km Ae Ai/(°) AD/(°) Aw/(°) AM/ ()
B3 BT 80 s 2 456.023 0.000 455 0.051 0.012 0.019 0.003
i385 100 s 2768.834  0.000 537 0.051 0.012 0.018 0.003

RS PUVMI FELUHEITEER
Table 8 Calculation results of real data using PUVM1 method

Z 5 BRI B R Aa/km Ae Ai/(°) AD/(°) Aw/(°) AM/(°)
FLHT Y BRI 80 1209.376  0.000 242 0.036 0.012 0.017 0.003
AT #5100 s 1 278.995 0.000 245 0.036 0.012 0.017 0.003

F9 AXFEZVHBHELER
Table 9 Calculation results of real data using method of this paper

Z: 5@ B R Aa/km Ae Ai/(°) AD/(°) Aw/(°) AM/ ()

BB EiE 3t 180 s 32.762 0. 000 006 0.027 0.010 0.010 0.001
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