R (R B30
AEROSPACE SHANGHAI (CHINESE &. ENGLISH) 55 39 4 2022 4R 2

“ZXE"EX T GEO REEMMIFEZ K

$ oML EXE FH Y B
(1LdRELTERF MRFR, BAIL S RIE150001;2. L& FAHE % TR LA, Lk 201109)

i E:MAERIRSHEARG LA RR BLHFETRAGIEH MR BEERRFEFH— 3 —" RS
BEEREN =7 SSRGS ER, EEA SARS B ARGEX T AT IRSMR B9 E5 0 f S R
TR AR, AR, AT EMEMREN SAWRKE T HE(GEO) Z EZ# T EIEGAL SR FA,
TR, FEBREMRABELE TR MERBAORE S EDREM, A DM E LA RACIEAF, A FANR SR
BHOREIMA A RREZ, EI S35 ERMELSARNBER, LA AR ELEAIFRELRENEZ HRRAS
BTG, EHF T — AR RARLE A EPEEL ML SRS BAXLFE(LNS-GA), A KB iZi1E4%
HLR) B AR, 3% SR R RARSRA & Lk b e R e S LR A i kB — KA B e M AR AT i —
TR E Am IR EGAFRER D, RE, BARXRINGAYTE L —FF F 275 Atk BT
A SR Sk 04 A RO A R AT

KBEHE: GEOL Z; iz, E45 MR ; #4FF ok, RABIERE %

RESES: V4482  TEARE: A DOI: 10.19328/j.cnki.2096-8655.2022.02.002

Many-to-many On-orbit Refuelling Mission Planning for GEO Satellites
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(1.School of Astronautics, Harbin Institute of Technology, Harbin 150001, Heilongjiang, China;
2.Aerospace System Engineering Shanghai, Shanghai 201109, China)

Abstract: With the development of on-orbit service technology and the control of spacecraft launch operating
costs, the spacecraft on-orbit service mode will develop from a “one-to-one” service mode to the “one-to-many” and
“many-to-many” service modes. In the “many-to-many” service mode, the mission allocation and planning for service
spacecrafts will become particularly critical. Therefore, in this paper, the on-orbit refueling mission planning for
multiple geostationary earth orbit (GEO) satellites with multiple service spacecrafts is studied. First, a many-to-many
on orbit refueling mission planning model is established by considering many kinds of constraints, e.g., service
spacecraft capacity constraints and service path constraints, and taking minimizing fuel consumption as the optimization
index and the service order of each service spacecraft as the decision variable. Second, in view of the poor local search
ability of the genetic algorithm (GA) and the defect that it is easy to fall into the local optima, combining the large
neighborhood search (ILNS) algorithm and the GA, a hybrid heuristic algorithm (LNS-GA) is designed to solve the
mission planning problem. The designed algorithm uses the “destroy” and “repair” ideas in the LNS algorithm to
perform further iterative search on the elite individuals in each generation of the GA, and thus its local search capability
is enhanced. Finally, based on the specific simulation scenario, the effectiveness and superiority of the algorithm
proposed in this paper are verified by comparing with a conventional genetic algorithm.
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Fig.1 Many-to-many on-orbit refueling mission scenario
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Tab.2 Parameter setting of the algorithms
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Tab.3 Detailed mission planning results obtained by the two algorithms

GRS i 55 K 2% 4 5 i 55 e 4% THFERREL kg AL kg
1 5—>12—>25—>27>1—>28—4—>17—>19 242.702 0 357.298 0
LNS-GA 2 18>11—>6—>13—>14—>2—>26>3—>8—>23 393.692 6 106.307 4
3 10>9—>24—>21—>30—>29—>22—>20—>16—>7—>15 397.824 6 2.1754
1 27—>21—>30—>29—>22—>23—>15—>16—>7 519.624 9 80.3751
GA 2 17>4—>25->12—>5—>18—>11—>13—>2—>14—>19 387.366 5 12.633 5
3 10>6—>28—>1—>24—>20>9—>26—>3—>8 404.656 6 95.343 4
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