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Fig. 1 Principle of VLBI

T=dXsinf/c (1

Horp: RIRGHE; dRTRPIIEE LKA S

i (D WA RN ER S RA KRR, &
LB PITIH I) A ORGP, HER B B K 2y
WEREAR, (HA2 LM FIRE R 1 X H AR 1 000 3k
I

HAR b, U0 I AE 25 A BRI A L vk
RrEA K, SR E R P2 5] AME I iU 2
OVZE S R AT R W55 % i 4E
Mukph22. BEHIN RESE A R SRR AIRED, WA

T=T+ T+ T+ T 2)

Horpre SRR SR EMLI R 7, 0% LT A Y IR R I
WA t R Z IR RAR % o RN
JRGINFITN AR ZE 5 oo 370 I 3 B0 4% BE 6 5 A X0
RE.

NTEFE LR RE, — B I AR R
I A2 % LI AR A% B A PR AR G, B DARS R ER
A B M R ) S R AT 9 DN U B3R
525 TR 22 1A A AN, 0TI P A AT S 8 I 22 £
RGRE, BAAF R bR &% IR 22 )5 1A R 4% 0
BELR, ARG THNERMEEZ. K 2oh%E
IR R AR T A B

P E A B 5N A R 22— MBS SROUL I S v 3 R 4%
A BB

2 MIER TN E A PR E ES P EER
%

P (PR 2 I A A T R i WA TR Ak DA
FIRIRZTS U A, 3RSl R YK L Wi e % 1+
W%, TE“BEME 755 Hh R R EE A B W A1 R =5
SEAFRE T R S

BT R 2 A TRk R IR U RE
L BN BUAEAS SRS, R KR B R IR IE
LR AR 1A 22 A, 09 4 985 00 5 DG 20 P R 1 R g
AE TS H R B TR 2R DA R G 72 . 4GSk
BrRAf e, AF55 9 RA T sl AR B R BiAR AR S,
BIVZE 55 1SR 2 sl Sl T WL S 5 AR AR RGE %, 1R
2ANIR A v 2 JE I B2 A R IE AR R GE 2,
PRI Sl SERLAR 00 T JE SR B0 NI R TR B 24T IR

BRI AR AR 5 R 2
BFIEIAIRG K, AEER, RAITINT mAEE N Z R E
BIE A& 3R T 2245 1E DL Bl B S5 R 5 A A5
X, EZH FHIFHMEIEREN.

1) e =B IE

FIFHGPS (Global Positioning System) L4245 1E



% 6 3 EECS-

RS A TP R G “ RO AR 55 rh O L 23 541

Dty b % 2, DN ol A 48 U0 S M il b 55 GP SIS b ) 22
5t R R A A, FE R G h B 2= R
LR
2) ARIEN PR EEIE
FEALIR A BOREBIE T, RGN T HHER

ZABIERERL, S HY DU R &8 W & 1) iR Z B IE .
FEHEAT, R A AR S h. RER
S LA R4 (Global Navigation Satellite System,
GNSS) XUIHMHL . [ARAGEIR B SRR W%,
BAHRE . B EEEREN PUREDL.

S5 LR

-~

T ey

ik

2 ESTWNEFEEE
Fig. 2 Principle of Delta-VLBI

3 FHMNESENGERBEDR

“HOH” T201845 H 21 H5 285> K25, 1E%
ANTRATIE], B BT AT R SR BRI B PR R I A
(Differential One-way Range, DOR) %155 . &K
8 N7.5 MHz, 0 T30l K Fa 45 2R AS5 nse 1 E
R WIERH R By, ARRZBL2 AR BT T 2k
ADOR (Delta Differential One-Way Range, DOR) il
R B R XA VLB #EE VST (VLBI

stander Interface) %3, KFEF N4 MHz, FIFH2 biteE

3s 10 HAN: 3DWSAUR SR %

3.0

35

20

s

1.5

1.0

05

INEIPR
(a) HEARMR 2wk b 7

WS, HEIEHCNS, B T S ADORE , SN
TR BB R
3.1 MERELGR

FEAT 55 FORE Ul (4 Bk 22 HEAT T — IR AR DA
AT —#87r, AE 55 i sk i A Bl 5 GPS R 4t
32002 (I 8] LGS GE Tt 5 R P 002l (1 B 22 S A6, Ab B
SR WA 3P

A B 3T LAE 00t B 72 B BT Y — IR I
Rtk FEARSS IR R AP BRI R . — XU
AT DAAR e 5 0 i ok 22224

10 Weftufi: 32013 R TS o 22

-10 -8 6 -4 -2 0 2 4
I i)/ %
(b) W b 2

3 HEARET MRS 21 A6 H2 A% %
Fig. 3 Clock Error of Jiamusi and Kashi station between May 21* and Jun 2"



542 R A BRI

2 20184F

32 MRSHAERIE

S b, RTINS P 2 BRI S
WG BEAT IR Z TN, & AP — RIA S
Kol

10 S VB LR B S
Al
w 3 : FEAH
£ 6 N
8 4
; ¥
0 2 4 6 8 10 12 14 16 18
i 18] AL 20180530T154000/min
(a) SR
0.8 XU B R R A B
: AL
z 06 ! REFZN b
2 04
= 02 L
0 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18
I E] A 20180530T154000/min
(b) X B
S0 bOMWESTiN)
40 | Akl
4 REF/N: I
DZ) 30 +
’L%! 20 b
10 je= -
0

0 2 4 6 8 10 12 14 16 18
FF 18] AL 20180530T154000/min
(¢) ST ED

4 PRSI S HAEAE 55 PRI L

Fig. 4 Variety of environmental parameters for two stations
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Application of Deep Space VLBI System in Queqiao Mission

WANG Mei, CHEN Lue, HAN Songtao, LU Weitao, DUAN Jianfeng, REN Tianpeng, LILi

(Beijing Aerospace Control Center, Beijing 100094, China)

Abstract: In Queqiao mission, the first stage of Chang'e-4 mission, Queqiao mission, Jiamusi and Kashi deep space stations

were used to conduct VLBI (Very Long Baseline Inteferometry) observation to the relay satellite. Real-time and post-time high-

precision angular measurement results were obtained, which effectively supported the mission implementation. In the mission, the

two deep space stations need to complete the TT&C tasks at the same time, so they cannot alternate the radio source and spacecraft

observation to calibrate the system error. Based on this system, a long time interval calibration method was adopted to observe the

radio source before and after the spacecraft observation. Multiple interferometric measurements were carried out in the lunar transfer

section, the Lunar to L2 transfer section and the Halo orbital formation section. The results show that the observation accuracy of

the deep space network is about 3ns.

Key words: VLBI; Queqiao; assessment of orbit determination

High lights:

e Jiamusi and Kashi deep space stations are used to complete VLBI observation to relay satellite.

e VLBI observation results are consistent with the CVN results.

e The application of deep space VLBI system results will enhance the TT&C system ability in China.

[TiEREE: oLk,



