0254-6124/2023 /43(5)-0864-11 Chin. J. Space Sci.  ZIAHF 3R

DONG Bowen, YU Xizheng, LI Mingtao, WANG Kaiduo, WANG Youliang. Orbit Design Optimization Method for an Asteroid Flyby Mission from
DRO (in Chinese). Chinese Journal of Space Science, 2023, 43(5): 864-874. DOI:10.11728/cjss2023.05.2023-0011

T DRO B/MTEEIR CEERM
HIE I R

s 1,2 1,2 e 1.2
FHX T Tak Z U %
EXi L T
L EREER E R A R L 6 100190)

2(hERABERY JEaT 100049)

W E mEEEEYTPE (Distant Retrograde Orbits, DRO) 24 7 RGN —255a E 0 M A HIE , A SCHT
FEMUR AN DRO B 1 A, d e A BRFn RS | )l B 52 B BRI I /M T B TR e R B it Jr ik, 3@
bt 7 5 A IR A iR AT ATAIL S SRR T B sl D IR R A s R SR BE RS £, T KA R B S R 2T T Kk
PRI/ T R AT IAYEE . [FRS, @51 A DRO JAAHSIE, 18/ DRO kiR FIFERA AR GL LR, KR i B
55 DRO YUBSE FIOL RS, IS T IR 52 24 . D EAER R, 76 2 ks AR EEIS LS04
BN, BT LIS DRO Bl ik & G Hh /M T B 3R B RILE BT .

KRR GmEEELEATHGE, EHUMTE, BFmSE, HERME S, PuEiEm

FESES Vi

Orbit Design Optimization Method for an Asteroid
Flyby Mission from DRO

DONG Bowen'” YU Xizhengl’2 LI Mingtaol’2
WANG Kaiduo™>  WANG Youliang'

1(National Space Science Center, Chinese Academy of Sciences, Beijing 100190)

2(University of Chinese Academy of Sciences, Beijing 100049)

Abstract Distant Retrograde Orbit (DRO) is a kind of stable periodic orbit in Earth-Moon system.

In this paper, a design method of distant retrograde orbit for spacecraft to fly by and explore near-Earth
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asteroids by means of the moon and Earth’s gravity assistance starting from DRO orbital station is stud-

ied. By means of earth-moon gravity assistance and mid-course lever maneuver, the velocity increment

required for adjusting the inclination angle is reduced, and the reachable range of the asteroid flying by

exploration under the same velocity increment constraint is expanded. At the same time, the calculation

complexity of the problem is reduced by introducing DRO phasing, with reducing the phase constraints

of escape and capture in DRO, and decoupling the phase of the transfer track from the DRO orbital sta-

tion. The simulation results show that under the velocity increment of 2 km-s ', the method can realize

the orbit design of flyby exploration of near-Earth asteroids from DRO orbital station and return.
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Table 3 Perigee parameters of flyby detection orbit
SRR Vb i S R A1 S
G HIC(MID) 63882.99 64243.01
ECI z/km -3278.43 3251.21
ECI y/km 4306.81 1011.57
ECI z/km 3739.86 —5628.97
ECT vz/(km-s ) 0.971 1.070
ECI vy/(kms ") ~7.688 10.790
ECI vz/(km-s ) -8.002 2.557
FiEmA /() 59.99 59.88
Cs /(km®s ®) 2.9068 2.9238
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Fig. 10 DRO direct round trip asteroid flyby
detection orbit ( ECI)
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Fig. 11  Earth DRO transfer orbit at departure
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Fig. 12 Earth DRO transfer orbit upon return
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Table 5 Elements of DRO phasing orbit
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