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BEARGTE, BAWFHYEESRNA 100kn F 1000km. MEEREHLIRE 5m, B E
73 5000 min, EHE RS HFITR 1 Fk 2.

®1 FHREH 100km PWARDENEFRENGR
Tab. 1 Result of Satellite with the average altitude 100 km
Bifs rms Aa Ae Al AR AX
90.00 2.0501 x 10~6 1.9640 x 10~8% —2.0236 x 10~ 9.8785 x 1078 —5.3040 x 10~7 2.8389 x 10~
85.00 2.0511 % 10™% 3.9010 x 109 —7.8419 x 10~% 1.6212 x 107% —4.6156 x 10~7 2.9998 x 10~7
95.00 2.0476 x 10% —8,2455 x 10™9 —4.5539 x 10~8 —5.2082 x 10~% —8.9213 x 107 —2.4324 x 10~°
50.00 2.0488 % 107° —1.4694 x 10~° —3.8467 x 10~% —1,9697 x 10~% —4.0222 x 10~7 ~3.5249 x 10~7
10.00 2.0499 x 10~% 2.3405 x 102 —3.5971 x 108 1.4254 x 10~% —1.7340 x 10~% 3.1810 x 10~7

TEBEBRH: 7T =117.84871min, a = 1838.0km, e = 0.01, 2 = 320.0°, w = 340.0°, M = 0.0°.

®2 FHEEH 1000km HAKDERBEAR ENEAR
Tab. 2 Result of Satellite with the average altitude 1000 km

15 £ rms Aa Ae A AR AR+ w+ M)
90.00 2.0450 x 10~¢ 55026 x 10~1° 8.8928 x 10~% 1.2121 x 10~7 2.4606 x 10~7 3.6277 x 1077
85.00 2.0432 x 10~ 6.5380 x 108 7.3306 x 10—8 1.2315 x 1075 8.9059 x 10~8 4.2643 x 10~¢
95.00 2.0469 x 10~% 2.1673 x 109 7.3700 x 10~% 3.7322 x 10~7 1.1320 x 10~7 3.3777 x 107
50.00 2.0523 x 10~% 3.0542 x 10~9 1.8409 x 10~% 7.2984 x 10~7 2.6270 x 107 2.5498 x 10~7
10.00 2.0522 x 10~% 3.0906 x 10~? —1.1351 x 10~8 2.4568 x 107° 6.8222 x 10~7 1.5899 x 10~7
TEHERE: T =214.2677155min, a = 2738.0km, e = 0.01, 2 = 320.0°, w = 340.0°, M = 0.0°.
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A METHOD ON THE PRECISE ORBIT
DETERMINATION FOR LUNAR SATELLITE

LIU Yingchun LIU Lin
(Department of Astronomy, Nanjing University, Nanjing 210093, China)

Abstract

Lunar satellite is the most popular concept in the recent and future lunar ex-
ploration missions, such as Clementine (NASA, 1994), Lunar Prospector (NASA,
1998) and Smart-1 (ESA, 2002). The scientific goals of these missions, such as the
global mapping, the determination for the high resolution of the lunar gravitational
potential and the lunar mass, require the precise orbit determination support.

Comparing with that of the Earth satellite, the motion of the lunar satellite
could still be regarded as a perturbed two-body problem. However, it is complicated
by the fact that the Moon, as the central body of the satellite, is different from
the Earth, such as it is rotating slowly, it has no atmosphere, and its harmonic
coefficient of the oblate, Jy, isn’t much larger than other harmonic coefficients. All
of these bring us both the advantage and the disadvantage in building an analytical
perturbing theory for the lunar satellite. And the corresponding analytical solution
of the motion is not the same as that of the Earth satellite. It is not convenient
to use the analytical theory directly during the procedure of orbit determination.
A numerical method that combines with some properties of the analytical method
seems to be a wise choice, which is investigated in this paper.

Since the lunar satellite is usually in the polar orbit for finding the water, we use
a set of non singular orbital elements to discuss the precise orbit determination for
lunar satellite, which is suitable for the lunar orbiter with 0 < e < 1 and 0° < 7z < 180°.
Then we could take the most advantage of both the analytical method and the
numerical method. An overall strategy and make a simulation with the range data
is given in the paper. The result is in agreement with the theoretical analysis and
suggests that this strategy have a practical prospect.

Key words Lunar satellite, Nonsingular orbital elements, Precise orbit de-

termination
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