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Abstract: The free-fight trajectory estimation by a single LEO satellite plays a key role in the space-based early warning system. An

actual measurement function was established, and a polynomial approximation algorithm was proposed to reduce the computational amount

of the batch algorithm of maximum-likelihood estimation (MLE) . The approximate polynomial of the measurement function was evaluated

at some deterministic instants to form pseudo measurement data. The raw measurement data were replaced by the pseudo ones to estimate

the trajectory. The simulation results show that this new algorithm greatly reduces the computational amount, and can achieve the same

accuracy performance as MLE.
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Fig.1  Std error of position

K] 3 ZAH TP T MLE 5 PAML 575/
AR HE, 7T 0L PAML 580k A4 31 3t Bt Ll
Bl f AR IR AL R, 33X 2 R D SR 1 22 A
AT VAR AT AR £k 58 i, () IR R A 5 S T
25 JEOWIN B TS OG , MLE (9355 5 b
YRI5 € s Tedi eI 1D WSS o icce - B a = A 154
K& PAML B35 28 45, 3 PAML 53k HAT |
TR SR 2R

4 ZEFRIE

ASCE R A A5 T 1 B B

2011 4
0.05 F
0.045 | Bx_
0.04
g 0.035 |
S 003
ﬁ :
5 0.025 |
002}
oK
B 0.015 |
B ool
0.005 |
0 b . . . . . . . . o
350 400 450 500 550 600 650 700 750 800
W /s
B2 BN TR2E R 22
Fig.2  Std error of velocity
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