Vol. 36 No.2
Apr. 2014

36 % 2 M
2014 4F 4 J

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

doi:10. 11887/j. en. 201402003
“UEI S RS /MTE TOBERIME Fig it
A& REL R AR

(1. MEATHAFHAETLEEF, T 100094; 2. L FTHME CAFES PO, T 100094 ;
3. BREASMAE AT LK 100037)

http://journal. nudt. edu. cn

OB TSR 4179 MT R R IS BRI S TR R ERORIR BRI S TR S/ M T R TGRS
TR WSS ARG TR S s BT IR 5 TR BUE RO I 4 B B 45 2 o, U 1 RE R SR ALY
e il sl TR ISR/ MT AL 2 HR e OFFE T AR LB 77 30 B PuE P B IE . 2 TIRETR
ZS M 53417, 3 AT 1 0 R 5 JR /M BRI 55 IR 00 . BIFTE 4 SRR WD, Bk T I 0k — S AR
B, A TE R BN H AR /MT A 1997XE, H1 2005 VS, § 8% 1 At rb 38 1] U 2 00 42 0t 4 K mT LASE B 8h A _E 3R
B, PR I IR B RN T 10m/s,

KGRI IR 5 AR A5 B0 s TGBERI s /M7 AL s PR B IE

FEHES: V412 XERARERD A NEHHS:1001 -2486(2014)02 - 0013 - 05

Design of an asteroid flying-by mission for CHANG’ E-2
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Abstract; An asteroid rendezvous plan for CHANG'E -2 was put forward and the corresponding mission was designed to maximize the satellite
utilization. First, the satellite status of CHANG'E -2 at present was introduced. Based on the constraint of the current CHANG'E -2 orbit and
remaining fuel and TT&C ( telemetry, track, and command) capacity, the design of optimal transfer trajectory and the selection of rendezvous
asteroid were studied. The suitable asteroids for rendezvous were given as a result. Second, the mid-course correction was studied according to two
orbit maneuver modes, i. e. , the fixed interval mode and the fixed interval mode with a least velocity increment constraint. Finally, the TT&C
condition of the asteroid rendezvous mission was briefly analyzed according to the Chinese deep space network. The results show that the fuel
remains can support the rendezvous of CHANG'E — 2 with Asteroid 1997XF,,; and 2005VS. Furthermore, the Chinese deep space network can
provide an 8 —h daily VLBI ( Very Long Baseline Interferometry) tracking at least in the interplanetary course. The velocity increment for mid-
course corrections is less than 10 m/s.
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Tab.1 Asteroids selected for the future CE-2 mission
R
v Av L (t,) ® i
(m/s) (km) (km)

1997XF,, 44.3 19-12-2014 1.3 x10® 1.3~2.8 16.9
2008UC202 63.1 20-11-2013 5.7x10" 0~0.01 28.3
2005VS 75.7 04 -12-2013 6.2x10" 0.1~0.24 22.2
2006 TF 91.0 23-10-2013 5.9x10" 0.1~0.4 25.9
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Fig.1 Optimal velocity increment to the asteroid 1997XF,

I 1 AT L, 90 RPN St 32 44 e B Y
R ZIMEIR T A K, e /N R 44m/s e KRR
TTm/s o A3 35 I 20 1) 3 e 45 R LW, G S
R ZIHEIR B A BRI 2B e S, B e R K
Lo B 2 HEIR 6 ~ 7 K, E AL B3k i 2] R
Th, /M7 A 2005 VS, 4 A 180 RE 3 A, Fif ][]
HERTIG R (R, o AL R Iy a) 00, it e i %)
AR B A8 23 I Z0 52 ma /N, 1 A A &
MBS 2 ZN AR AN R A 2h, R T M 45 W A
PSS

Btk — S A 2/ R 1997XF, 1 2005 VS )
RN 2 s

B2 v, gk — S M ER AN T AR A
@l % KR, 5 1997TXF, L il B4 T 4.

B2 224 1997XF, (1) FI2005VS(F) i
Fig.2 Transfer trajectories to the asteroid 1997XF,
(upper) and 2005VS (lower)
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Fig.3 Mid-course correction to rendezvous 1997XF,, with

an interval of 60 days by the Control Mode 1
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Tab.2 Transfer trajectory correction for the future asteroid flying-by mission of CHANG’ E-2

BB IR (m/s)

SME IR B (m/s)

FR MR —— - - - o
/N [TON 1y /N [TON 1
: 60 0.0070  3.8719  0.5456  3.9423  8.8598  6.0018 11
1997XF 90 0.0021  6.1957  1.0237  5.9704  8.5741  7.1657 7
! ) 60 0.5001  3.9071 1.2197  3.5477  11.1682  6.2521 5
90 0.5000  7.1375  1.9835  5.5296  14.7064  7.6740 4
30 0.5000  2.5514  1.1853  2.7175  4.9076  3.5915 3
60 0.5001  8.3512  3.5586  6.5602  10.6911 8. 1664 3
2005VS 2
90 0.5000  3.3591  1.7798  3.1508  4.3909  3.5597 2
120 0.5012  4.2838  2.7468  3.7449  8.4491  5.4859 2
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Tab.3 CHANG’ E-2 visibility to the Chinese tracking
stations during the transfer to 1997XF,
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B (h) B (h) B (h)
s 9.19 14. 80 11.96
i 10. 00 14. 00 11.97
ENiL| 10. 50 13.54 11.98
ER_ ¥ Sis 8.76 15.23 11.95
WA 9.24 14.75 11.96
AR 8.37 15. 62 11.95
VLBI F 3 9.80 14.18 12.02
VLBI =3 8.13 12.36 10.22
VLBI U3 5.96 11.40 8.76
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