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Table 1 Parameters of asteroid explorer of China
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808 7 1) LA SR A5 A7 AR R A IR IAT 25 R K
[P RZIR, FEEHE H bR iR 1 BLOGHEE.

(3) WIS 5 BUAERE. AN H AR I /IMT B 2
FAATEIIR/AN 5845 00U BCHE 5 0 A 1) Sh e A e
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Table 2 Candidate targets”

IMT R S D(m) T,(hrs) H(mag) a(AU) e i(deg)
1989UQ B 730 7.733 19.05 0.915 0.265 1.292
Apophis Sq 270 30.538 19.70 0.922 0.191 3.332
1999RQ36 C 200 4.288 20.72 1.126 0.204 6.035
1999JU3 C 870 7.627 19.20 1.190 0.190 5.883
Nereus C,E X 510 15.16 18.30 1.489 0.360 1.432
Ivar S 9400 4.795 13.24 1.863 0.397 8.448

a) Hdl ok B /NRARS) S W 5 hitp://unicom.eis.uva.es/neodys/
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Table 3 Optimal launch window for two-impulse rendezvous®

(1) WA A2 B H bR RIS H AR LRI T7 58, 1
THK IR 2 A B AR RATHUIE.

(2) SEMfE BRI 2L H AR EIE, Seih-Hud i
A BRI AL /INAT BL, AR 52 B 175 5 e s BR300 H A
Y5 ey, iER s B AT

LR UL BRI, ARSCEE M E Hbs . 24155/
AT BRI —FhAEAE 7 . i T Wt R B LA )
BN, MHBBR H R B8 1 RAT 2 B8 5 AT R AL AL
2 HARMT R, BkiP 382 K il Lambert jo @ 15 (1) 5 7
el Al 5 B o 2 .

2017 46 1 H 11 HMSERHE R, Bk C3oh 7.72
km?/s>, AT 460 KJ&, T 16 Apr 2018 Kili/MT A
Nereus, FF4K4E AT 98 K2 J5 T 23 Jul 2018 “Killki/
175 Apophis, Kl Apophis i 580 KAZ<r 1999JU3.
I 7 3 OBk T A AN L) H BR/NMT AL Nereus
F1 Apophis. M9 Nereus J&—HidEH E L Apollo
R/NMTE, JF BRIE K EPUEAMAE. Apophis J2 H
I Ay LA o 3K T B P e R b NAT A, N SRR
T3 7 AR 7 5 2 WA 6 BRI TG N RN 2% 78 5 T
HAEm S A K. 1999103 h C RMMTE, SHREE
(A B, s T R B A R A i [ b Bk R 6%
5 B N 238 T A= i 1 U5 2 ik

3 kb

RIE KA RZR AR, RESE R PRI A )G R
S N [ AR A, A2 Sh kAl B BTk a7 2T 45
FHRNET R IS, D, /NHE D s Al B it
b F A SRAR BT 4IRS RUAC S PR S 1 A R 8 e fee
Fas i)

JRRL e DG 92 1) i) AL FF) SR AR U7 3 T O3 Dy =K
R HEEANR AR, HEEAR A 2 i
A2 ) i) 0 O S B A R, T SRR AR AE SR

. R Ed i
NMT R
to t C; Ay to ty C; Ay

1989UQ 2017-09 2018-02 22 1.164 2018-09 2019-12 15.348 1.025

Apophis 2018-04 2019-07 22 3.303 2018-04 2021-03 22 1.398
1999RQ36 2018-10 2019-12 22 1.058 2018-10 2021-01 22 0.790

1999JU3 2016-12 2018-04 22 0.625 2016-12 2019-08 22 0.318

Nereus 2018-01 2020-01 22 1.886 2018-01 2021-10 22 1.017

a) F P E AALE UTCG, Cs %A N km?/s?, Av 54 2 km/s
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Figure 1 Trajectory of recommended scheme.
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Figure 2 Optimal thrust.
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Table 4 Trajectory design result of recommended scheme of EAE */]?‘ %E%/J\ﬁ_%ﬁ{ﬂ'ﬂ }Eﬁ?ﬂ]ﬁtﬁ%#ﬁﬁ‘
asteroid exploration® o
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Target analysis and low-thrust trajectory design of Chinese
asteroid exploration mission

CHEN Yang , BAOYIN HeXi & LI JunFeng'

School of Aerospace Engineering, Tsinghua University, Beijing 100084, China

In recent years, some asteroid exploration missions have been implemented. Near Earth Asteroids are the next targets
of China’s deep space exploration. The selection of targets is analyzed and the low-thrust trajectory design is
investigated. 6 potential target asteroids are presented. In the case of launching between 2016 and 2020, launch
window for each target asteroid is searched. To get more scientific and engineering return, one asteroid exploration
mission should rendezvous or flyby with several valuable asteroids. So the trajectory design for multiple asteroid are
concerned about. Feasible multiple asteroid exploration missions are recommended. Based on impulsive evaluation
results, the low-thrust trajectory design problem for the multiple asteroid missions is formulated as fuel-optimal
control problem with inner constraints. At last, the low-thrust trajectory design results of recommended schemes are
given.

asteroid, electric propulsion, low-thrust, multiple exploration mission
PACS: 96.30.Ys, 45.50.Pk, 02.60.Pn
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