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Fig. 1 Flight profile of the Chang’ E -4 relay satellite
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solar vector
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Table 2 The strategy of overlapped arcs for +Z axis is not

pointing to Sun

F4  PBRE+ZHX BICAURTS T EBINERIEINRE

Table 4 The strategy of overlapped arcs for +Z axis is pointing to Sun

L TFARIS ] (BITD S5 [E] (BIT) IS IREL
1 2018-08-20T19:35 2018-08-30T02:00 1
2 2018-08-24T22:35 2018-09-05T11:30 1
3 2018-08-30T02:05 2018-09-13T17:00 1
4 2018-09-05T11:35 2018-09-20T11:30: 1

=5

thif 2+Z 5% B ATIRS TEBIEREE 5T

B JF 4 1) (BIT) SR 1] (BJT) Lagawve: ¢
1 2018-06-15T08:10 2018-06-21T18:40 1
2 2018-06-18T18:30 2018-06-25T14:50 2
3 2018-06-21T19:10 2018-07-06T07:00 1
4 2018-06-29T15:00 2018-07-10T15:30 2
5 2018-07-07T10:10 2018-07-12T15:00 1
6 2018-07-10T15:40 2018-07-15T11:00 1
7 2018-07-12T15:30 2018-07-20T19:10 1
8 2018-07-18T00:10 2018-07-23T20:10 1

R3 PGE+Z7RIEN RS TERINRBEEST
Table 3 The accuracy statistics of overlapped arcs for +Z axis is
not pointing to Sun
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Table 5 The accuracy statistics of overlapped arcs for +Z axis
is ointing to Sun

HEINE
{7 E /m P/ (mm-s™)
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2~3 603.975 6 3.1
3~4 717.011 8 3.1
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Orbit Determination and Analysis of Chang’ E-4 Relay Satellite on Mission Orbit

DUAN Jianfeng'?*, LI Xie"?, LI Cuilan"?, WANG Zhaokui®

(1. Beijing Aerospace Flight Control Center, Beijing 100094, China;
2. Beijing Aerospace Control Center, Science and Technology on Aerospace Flight Dynamics Laboratory, Beijing 100094, China;
3. School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract: Chang’ E-4 relay satellite that flying on the mission orbit at the Earth-Moon L2 is the key for the probe to complete
the landing and inspection on the farside of the moon, with the mission orbit of the southern clan Halo orbit with an average period
of 14 days. Due to mission requirements, the + Z axis of the relay satellite will be in two states: orientation to the sun and
orientation to the moon or the earth. In the non-directional orientation of the sun, the solar pressure will accelerate the angular
momentum accumulation of satellites and increase the frequency of satellite jets. In this paper, under the existing TT&C conditions,
the orbit determination accuracy of satellites in the two states is analyzed and evaluated by using overlapping arc method. The results
show that the position error of overlapping arcs is 1.6 km and the velocity error is 8 mm/s for the relay satellite when the + Z axis is
not pointing to the sun, while the position error of overlapping arcs is 0.6 km and the velocity error is 3 mm/s for the relay star when
the + Z axis is pointing to the sun. This has important reference value for the long term operation of relay satellites.

Key words: Chang’E-4 satellite; relay satellite mission; mission orbit; orbit determination; overlapping arcs; accuracy analysis

High lights:

e Chang’E-4 relay satellite needs to adjust its + Z axis pointing frequently in the mission orbit at the Earth-Moon L2.

e [t is very effective to use overlapping arcs to analyze the orbit determination accuracy under different + Z axis directions of

Chang’E-4 relay satellite.

e The position and the velocity error of overlapping arcs is 1.6 km, 8 mm/s respectively when the satellite’ s + Z axis is not

pointing to the Sun, and the errors is reduced to 0.6 km, 3 mm/s respectively when the + Z axis is pointing to the Sun.

[AEmaE: Mtk ELF: K]



