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Table 2 The result of the antenna pointing calibration of relay
satellite in orbit

EF:E] W% BUSKREMB X107 () Y107 (°)
6.16 (1) 16108 0.41 57+04 —402+0.4
6.16 (2) 16553 0.11 95+12 -23.0£1.1

6.17 17 284 0.27 29+0.6 =371+ 1.1

6.22 7627 0.20 957+1.0  —57.6=0.9

6.29 5322 0.61 543+07  -229+08

7.05 4432 0.44 56.2+0.7  —41.8+0.7

11.09 1161 0.45 17012 -36.0=1.2
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High-Precision VLBI Orbit Measurement Technology in the Chang'E-4 Mission
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Abstract: Chang'E-4 (CE-4) achieved the soft landing and patrol survey on the far side of the Moon for the first time in the
world. The S-band ADOR measurement technology is used in the relay satellite mission, and the new S-band ADOR observation
data processing system is developed. During the prober mission, the VLBI system realized fast time-sharing observations for the
relay satellite and lander-rover combination prober for the first time; and the Tianma radio telescope is used to calibrate the relay
satellite antenna in orbit. Considering the characteristics of CE-4, the key technical issues to be solved by the VLBI technology are
analyzed, and specific measures are proposed. The analysis of the measurement results during the real-time mission of the two
spacecraft show that these technical measures play important roles in the accomplishment of mission goals.

Keywords: Chang’E-4; VLBI; ADOR; antenna pointing calibration

Highlights:

eS-band ADOR technology is successfully applied to relay satellite orbit measurement for the first time.

e Fast task switching mode is adopted considering the requirements of relay satellite orbit measurement during the orbit measurement

of the lander-rover combination prober.

e For the first time, the Tianma 65 m radio telescope is used to carry out the on-orbit calibration of the relay satellite antenna, and

the calibration accuracy is better than the main beam of the relay antenna by 2%.
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