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Abstract: Based on the first implementation of interferometric tracking technology in the Chang’e-3 project by
China DSN(Deep Space Network), this paper describes the differential interferometric tracking technique with the
sparse quasar calibration. And the tracking data during Chang’e-3’ s cruise to the moon is analyzed as well.
Compared with high accuracy orbit ephemeris, time delay observation error is less than 1ns which corresponds to an

angular accuracy of about 90nrad. And delay rate error is below 1ps/s. Interferometric tracking has played an

important role in Chang’e-3 project.
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Table 1 Parameter of interferometric tracking system
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Table 2 Statistics of accuracy of interferometric tracking
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Fig. 3 Comparison with circular lunar orbit(O—C)

B ML KB, CE3 5 f A & &0 i
87.4 nrad, A4 F 3 A & L, Htn 7 B K E
33. 2 m; T ¥ I 2R 45 1 I SE RS E 0. 716 ps/s, A
M (O NG 0. 21 mm /s, W R AT S FE bR TR .

1 G0 145 S e 5 B 0 I R A T 3R
BT I A B, — O T ER T R S B 0 s a5
BRASTR] o — 7 T & B AR H . i T H oar
HE&HILL B R RS8R T 454 CUN M
22 W 35l B0 39F — 25 53 W S A R 1 52 )

4 Z5ig

D25 B 2 B R 7 CE3 S 4E 55 P i 1 I
s ARG A 3 FE R s 0 20 20 H g i Sn T R

[1] Bagri D S, Majid W A. Estimating accurate relative
spacecraft angular position {rom deep space network very long
baseline interferometry phases using X-band telemetry or
differential one-way ranging tones. the interplanetary
network progress report[ R]. JPL, Pasadena, California; [s.
n. |, 2007.

[2] AR, ESHLAER], S BT ADOR {5 5 (5 K £ VLBI
HARLI] PEREE$5,2013,43(2):185 - 196. [ Wu W R,
Wang G L, Jie D G, et al. High-accuracy VLBI technique
using ADOR signals[ J]. Science China: Information, 2013,
43(2):185-196. |

[ 3] Border ] S. Innovations in delta differential one— way range:
from Viking to Mars Science Laboratory [ C] // The 21st
International Symposium on Space Flight Dynamics.
Toulouse, France: [s.n. ], 2009.

[ 4] James N, Abello R, Lanucara M, et al. Implementation of
an ESA delta-DOR capability[J]. Acta Astronautica, 2009,
64:1041 - 1049.

[ 5] Roberto M, Trevor M, Ricard A, et al. Delta-DOR a new
technique for ESA’s deep space navigation[J]. ESA Bulletin,
2006,128:69 - 74.

[6] FTaER WaEMEEMERE LML Jbaw. BB Tl b i,
2009:122 - 125. [Yu Z J. Deep space TT&.C system[ M.
Beijing: National Defense Industry Press, 2009:122 —125. ]

[ 7] BagriDS, Majid W A. Accurate spacecraft angular position
from DSN VLBI phases using X-band telemetry or DOR
tones[ C]//IEEE Aerospace Conference. Montana, USA:[s.
n. 7. 2009.

L8] B, A4k, kit d. R4 M VLB $7 A 458 K 36 = 1y
PR RR L], FMU¥ 4 ,2010,31(8) ;1893 ~ 1899. [Zhu X
Y, Li C L, Zhang H B. A survey of VLBI technique for deep
space exploration and trend in China current situation and
development[ J]. Journal of Astronautics, 2010, 31 (8):
1893 - 1899. ]

[9] Lanyi G, Bagri D S, Border J S. Angular position
determination of spacecraflt by radio interferometry [ J J.
Proceedings of the IEEE, 2007,95(11):2193 - 2201.

[10] R, YRas 4 o 2k g I & B AR LML b s« B ol R
4k, 2012: 81 — 99. [ Tang G S. Radiometric measuring
techniques for deep space navigation[ M]. Beijing: National
Defense Industry Press, 2012:81 - 99. ]

TEH RS

BERRSE(1969—), B PS¢ 61, BWFSEJ7 o] L R M P H A
i bk I RCTT AL B 26 5 BE(100094)

H1 3 : (010)66365924

E-mail: tanggeshi@bacc. org. cn

Bz LA



