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Space Launch Mission Planning Technology Based on Particle Swarm
Optimization
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National University of Defense Technology, Changsha, 410073)

Abstract: With the continuous development of science and technology, space launch has entered a new stage of development, and
the research of space launch mission planning technology has been deepened. The current progress and advanced technology of space
launch mission planning are mainly discussed, including the mission planning stage, process and significance, and the analysis of the
current difficult problems is focused. The relevant opinions and suggestions are put forward. The future development trend is looked
forward to, and finally the improved particle swarm algorithm is adopted to simulate and analyze the launch selection, and the
experimental results show that the adopted algorithm effectively solves the problem, and is able to provide a plan with low launch cost
and high launch success rate at the same time.

Keywords: space launch; task planning; particle swarm optimization algorithm; emergency launch; satellite

—RENBHURKSS, XA AT TR A A
e, L A (R A R Rk ke PR AN SR

0 31 F
BEE 5 BALHAR BT RIR, iR K SHMESFRIES

Try BHE RS EABORE 2. iR K
ST 55 MRV B BR 5 FMUR BB AN TUE LB ) — &
TR, fERIEG R RGA M, BRI RS
FAMPER, e RS IS R KR D AR
F AL RABIEAR, RNIR A L ERmPOEANKR T I 5
JRJE B — RIS -

PR AT 55 EBAREPIRSE, — SRR WIS
155, N EFKMURETTREFEE B MR, 24
JE 2 BRI AN T R 5 o o g % SR R A% R T
KA 6 EER PO, KRMRE RSN T
FIEEE BRI, (HRERN TR RIS RRER: 5

Wk H 1 2024-01-22; &1 H I 2024-07-23
FETH: EREARRFE ST A4S (No.62103426)

R SHE RS 757 P AR S5, X T 55 58 IR IR 2k
BOREGH, KA G M B R B FE, AT LUM 2
HERERE . SRR . AR, DASEEIDARERM
T LI R DR BRI 2% 8] Wi B 50 ARAE O — AN R
XS B, B N R FAFMIBE ST, 4 e S S I
6], Jf HOZeifd & A 200 H BT 1 AT IR R AN
ARIGAE ", SRR 5 A 0 i 2 I 18] 46 FE 21 1
24/ BpEAN, ROy E A SIS R AR, i
RAESHEB AR h t2 EE 3, HICE TR RS
PROEAZ S HA L A DR GUR 2% SR A L B i

JAA IR R ST 55 FURI R G mT DLA R 55



48 T 5 R 2 BB ROBSED

2024 4=

R, 2T E TR R S 55 H R R G g A i
BN, AN R R SHE S BB — D R T
TR PRERE, DR IR — A MR A R ] . A
SCFR SRR R AT 35 LRI AR e 5 BE 0 3 e i)
AE R AT L, e T U R R AR
SCo AR A T B S AR XA USRI T R AT
FEE, $E AR SR R A S R R, JF
BEVE 77— 3 T s SR I R R A 55
RIT7 % R R AT 55 LA i) g A — Ao A ok

VE

1 MRESHESHKIEAR
L1 ESHXIM XI5

Wi 5, R NRMERHR SRR RE M6 .
LR R AR 55 LRI B AR AW IR A B, 2200 T
WAL GE T LLBETE N 53 0 R 3 3 AR 10 4 55 10 A il 2
R4 A N R RE RO R R SHAE S5 LRI 3,
RPN ARGINURE KSR IR 5 R 7 A
LREWNI. W W IR A e ik e
(B P i vt (10 BE 9 2 T T S A 55 1 5 e 1 A AR A
AR, BEE LR A B AME S5 B 3t — 2D
YIS S WNIARIEAE O RS e AN WS T
TR SRR 003 TR A LA A2 AT 55 7 K, TR N LA
RE ALK & RIS 1 152 25 5 1) 077 30 KRR i 22 75 oK
AN R 2% AR 55 e vk 4R 1 1 B A R B B
BRI SENE it — 2D R .

1957 4F, 75 BK R OF B — BN IE HhoBR T A
Fz1 MRLFHES IR ARM L
Tab.1 Technical stage of space launch planning
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Fig.1 Basic process of space launch mission planning
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Tab.2 Current types of launch vehicles in China
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Tab.3 The constraints that need to be considered when

determining the launch window
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Fig.2 Particle swarm optimization algorithm flowchart for space

launch mission planning
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Tab.4 Satellite launch cost

et R AR T 6
C, c, c, c,
T, 2400 2000 2750 2150
T, 3450 2900 3700 2800
T, 3300 3350 2450 2500
T, 2400 2000 2750 2150
T, 3350 3650 2100 1800
*5 (EHAR
Tab.5 Task type
R4 {14
I, T T Ty Tyys Ty Ty Ty
1, Ty, Ty T Tyyo Toyo Ty Ty
A Ty T, Ty Tiyo Ty T

*6 TRIASHDELSFHINE

Tab.6 Table of satellite launch success rates for different bases
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Fig.3 Representation of particle position information
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Tab.7 Launch mission planning results
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Fig.4 Curve of the average weighted value of launch success rate

and cost with the number of iterations
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Fig.5 The final convergence value of the fitness function after

running the planning algorithm 100 times

BEAk, O 7 DI SRE A Rk, FRATTIEE
SN — i RS R 1 Ja R NSRS ks
“ﬁﬁ B 2RI T G A 5 R e T 2 5 T AT X

b, ZPRWER S FoR, WOHEIEPTHI RIER, KT



52 T 5 R 2 BB ROBSED

2024 4F

RERLEM A AR, B EE s, AR EE L
J T3 5 R RSBy 2 v (E A BSOS AR AL A 7 b g 3
He WO VAR B E N 50, EARIKEIRE N 1 000,
WSCHE BV AR 1 SR M Sl e xk b i 1 6 s, Y
T 8925 s 1R 329 D A AU 50 v 0 e (8 A A R ARORE 1
PR . SR ER, Prigth iR 7 RS L
TR SRR B, 18 BRSO 5 IS AR
£ G Ep U
RS NFREEESWRREAIERRRILL

Tab.8 Comparison table of indicators between particle swarm

optimization algorithm and ant colony algorithm
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Fig.6 Comparison of convergence curves between ant colony

algorithm and particle swarm algorithm
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Tab.9 Comparison table of indicators between particle swarm

optimization algorithm and ant colony algorithm
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