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Table 2 Error statistics of delay data

SR B A K H I IR
HH RYXE/m  RMS/m  R%%E/m  RMS/m
12-08—12-09 7.54 0.263 6.4 0.377
12-09—12-12 0.812 0.314 0.905 0.252
12-26—12-30 0.211 0.266 0.176 0.271
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Table 3 Statistical results of the orbit determination for
different acquisition steps
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Total  29.2834 17.6124  0.0197 0.001 30
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Table 4 Statistical results of the orbit determination accuracy
for different total data durations everyday

EPIRZE
KRESK  RED {7 B /m R/ (ms™
MAX RMS MAX RMS
R 1.6719 0.5277 0.00170 0.000 14
T -30.1170 11.657 5 0.0112 0.000 84
5 min
N 108.881 0  35.3839 0.0053  0.000 94
Total 1129820 37.258 5 0.012 5 0.001 27
R 1.0343 0.306 0 -0.000 1  0.000 01
T 18.416 0 8.4327 0.001 3 0.000 26
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A Study of the Orbit Determination Ability and Time-Sharing Acquisition Mode for
China’s Deep Space Network VLBI Data

NIU Dongwen, DUAN Jianfeng, WANG Mei, CHEN Lue, LU Weitao, REN Tianpeng
(Beijing Aerospace Control Center, Beijing 100094, China)

Abstract: According to the interferometric observation data of Jiamusi deep space station and Kashi deep space station of
China deep space network during the mission of Chang'E-4 prober, the orbit determination accuracy of real-time data and post-
correction data respectively combined with the USB data is analyzed. The difference between the Earth Moon transfer section and the
precise orbit is 100 meters, and the difference between the ring moon section and the precise ephemeris is 10 meters. At the same
time, the influences of VLBI data weight setting on the orbit accuracy is analyzed. In view of theChina deep space network in
subsequent deep space missions such as Chang’E 5, a time-sharing acquisition mode is proposed to reduce the amount of VLBI
data. The influence of this mode on orbit accuracy is analyzed by using the measured VLBI data of Chang’E 4 prober. The results
show that the real-time data accuracy of China’s deep space network VLBI data has reached the accuracy of post-correction data,
which can support the follow-up deep space exploration tasks in China. At the same time, for 2 to 3 hours per day of common
viewing time of two stations, in the time-sharing acquisition mode, the total 20 minutes per day data and 1 minute acquisition step
can ensure that the orbit accuracy does not decrease.

Keywords: deep space network; VLBI; time-sharing acquisition; accuracy analysis

Highlights:

e The orbit determination accuracy of VLBI real-time data and post-correction data of China Deep Space Network combined with

USB data is analyzed.

e The influence of VLBI data weight setting on the orbit determination accuracy is analyzed.

e The influence of time-sharing acquisition of VLBI data on orbit determination accuracy is analyzed, and it is obtained that the

amount of VLBI data can be reduced without affecting the orbit accuracy under certain conditions.
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