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Fig.1 Flow chart of satellite data acquisition
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Fig.2 Schematic diagram of spot target, area target and

regional coverage
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Fig.3 Equal longitude and latitude decomposition method
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Fig.4 Equal area decomposition method
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Fig.5 Strip decomposition method
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Fig.7 Solutions of multi-objective evolutionary algorithm

with target region preference information

W4 44 8 T-SMS-EMOA . T-R2-EMOA Hl T-NS-
GA-ID) & T —Fp 3 F B AR X 30 2 B dr ik b5
BHEZL(TMOEAs) o W = HE 7 1 W) (F2 53 4
SR Al S ECHE R R 2SR /R2/ BT IR RS DL K A B B
i DX 35 14 U EG 5 R BB ) LA TE H AR X3R4T — 419
AR CSOR R A i i BT AL R . 2018
A A TR % i N 3 T RECRE T X b L AT 5
I R, DA £ L BB BT DL S I RPE D H AR R
B, ) A B 5 i A A5 R Cln SR 25 246 20
F£0.95 L 1) o 7 B 45 L 3R W U7 48 55 1w LAAR 47 b
HEHAR XSS B LE,BIE T
TMOEAs 7£ S b [ 8 () 58 1 AR i) SOk
ZEA 5 MOEA/D MINSGA-TIT R M 454, v
FE T 0 H bR fEE TR 000 9 ) A R T —
AN AE HAHESE | VR PR 3 TE B0 48 R o i v A
T i 15 B . Xiong %7V 7E Lib#Fse a1 F B
b DX IR 2 25 0P A I 415 2R 25 6 ok 4 A i
PR TR RE 51 = G HE e o ) LA TR] B 15 it £E B B
DX PN R B 4 WA SO RN 22 R o Bl T T
JrE R TE T R AR DR R R A R R
W15 28 8 NSGA-TITE 2 A0 e, BT £ O 6 ol Dy b 3R
157 6 AT 55 B0 K0 i 4 1) A, A A S0P R 2 R
07 T A T A R
3.2.3 I 2 L5 dshHAEAR A

B A6 2 TR AR 5 M v o o] 38 A R R A
AL E M A L B & P T SRR R
55 B AN T 38 I, T2 L R0 A% i O o 0 B 2 K e
W el AE A AT TR) DY A e KB 2 H bR 1L
5] 5 | S 7 2 AT Y e B DG o TR A e M T
Sl R R TR R AR A I R AR A [ AR R — A
K 2 A~ B br 09 52 2% 08 I 0] 30, I HLgEIE B & NP-
hard [, Xhafa 25 8 78 ZIRF5E P E LT 44
FEH bR R TE DR RE LB T 4 R AS [R] Y 3

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

JE R AL 0 Xhafa J7 %47 N2 B bRt A0 B2 2R 17
& MR A BB A T —A, Bl 5 i  H
FRAUAL L AT R it . Zhang 25 4R T —FhIE T
53— G (DI 19 J7 125 0k Ak B1EE i 16 1] [ 25 (Satel-
lite=Ground Time Synchronization, SGTSTP) % %
BRI ) . AR DIy ik v, BER) A (v 25 45 K b )
I3 RVEZ A KA R JE BT, O B R AN JE AR A
Je — S A ) fF 11, 7E S S At b 501 B Rl ] AR B T
— A Z R O~1 MR )8, B 58 DI 7 24 A
P RAES T IR TR T DIMZ Hirit b &
% (DI-MOEA ) Sk figt g VU H AR 415 4L . Song
ZEUTER X R A TTR.C M B M3, 76 NSGA-TT
Berbgl A2z I HLH 3 R KA 5 Y [ B s /M
55 I WOR

1528 SR G AR B AE Z 0T, 27 2 P 5 2 PR 45 A
— i B A A AR LUK BUAE 55 )3 A Y g R
2% I L AT AR PG Ak o B A — AN B Y B B AT
55 )7 5 W1 A U AT 55 op 8 I O e i kL TR R
AT 55 — W 18] B 11 BE #5533, 1T DA AT 55 6 5 b 1
B ) g 0 TR0 TR . 9200 45 3L 1 oR P 42 07 1
FER AT 55 80T R . Zhang 57078 H W5
HHORE B A% B TR b 5 1Y S 1 KA R Tl Y KRR
BN 22 4 i 45 R 0 2 TR R 2 S S HILER 2 T s Y
SRR B T — AT SVM A NSGA-TT R L .
HRWET 202 SVM B @ i I 2 B s
P A ECHE T B 43 S 4 X5 B A 55 14T T0000 DT A B
UG IR J7 %8 o HE R kR NSGA-TTH: 25 i H T4
U B Ky 58 v oA B T B Rl A AT 55 LA A i A 2 Rl
T O BAE R R YZ T DLTE IR B APk
H b 1 [R) B 7 AR e %) B ) PN A 30 b e D O AR 22
H AR % 15 B0 18] f5 . Petelin 257 i ] NSGA-II,
NSGA-TII'" | SPEA2. GDE3*“' | IBEA"™ A
MOEA/D" 6 F A [6] (1 £ H 5 #F 10 57 7% 2% 32 i e
b TR 3 R ] S, 4 0 K 2 B 9 Xof s THT 35
J3E ] L 01y — S 5 o o S S0 1 T AR M RE . P Ak
H A2 45 e K Ak T35 AT UL M T b 22 TR Y 38 15 RE
SRR 2 AN TR S 1A M ol (438 45 oo B U
B R 7 SR R DL R i R Ak b T 3 R R L it
HMEE SO 44 B br pR FGE R8I ACH BB 2R Sk
B—Hbr, It S Z Hbrgs R AT . 7 AR &
TNEETF % 1 MOEA/D 7 ik A6 LT i A 5 T AR
T e 1) R 0 b B

http://www.cnki.net



790

9 38 %

4 RES5REZE

B TR B A N T B DA B 45 40 8 TR SR 1
AWK, TR LI AR B 2 n 2 B 24T 455 £ H iz
T k. Z H bR AR e — R R B AT =
BREEMTZE SRR %, A A4
21 IE N A 2] R RS N AZ In) M T Y FR
il A7 0 A 3 A% G O A B 1 DA A e 1) 42 4 A Ak
() R, 3T AF K )Tz W T 2 AL B SR A G, IF
HUAS T ANEE LR o AR SCER X 38 A~ T AL £50 40 K B
A PR B e R LA X A R R R AT 4 26
T BE G B iR TR R AR ERENZ B T
5K 55 0 R RO R BT T . AR ] L
F T A HLH A9 NSGA-TT NSGA-TIT & % L
T B T3 i HLH i MOEA/D 54 & B A BF 9%
Z T 2 BARTIE 45 43 30 IO
AR THER R e, &% B o8 B3R 2L K
SRR L L, 2 DL 3

(1) &5 H brFn 2 3008 X380 5 Ar 0 564 000 A 55
LR o S BR A P 08I0 75 SR AR AR 2 A5 H bR R Xk
Hbr 25 6o BUA 0 DX 3o f AR BE BRI 7 iR AN
A8 AR o b it e 19 35 T) SO0 00 ) ) B A i I R A
W8 Rl A o H AR A X H AR 19 2 B 2 H b R0
I [ i

(2) etk A 22 AR 5 1k DU T T 3K ik iy e 8
PRI ZFEE . WS O I 36 30T e O ) L 22
P AT ) — 22 HAr e 5k & 8 ¢
VE B WA BEAS (0] . Bl H b oR B80T 24 B AS BB
B AL 58 %2 B bR B RS R AU iR
PG, PR AT G S i Y SR 5 Z R TE Z R I SE R L
PEFHBRVL R R ROR AT i — D IRADESR .

(¥ Z BbrA g 5 kMG . £ s
WM EL RESR XA SRR, T
P SRR VLS ERERA MM, #15
% H AR B RENEAE T )12 B S B ) 5 ep A5 DR o

% % ik (References) (references) :

[1]  Union of Concerned Scientists (UCS) Satellite Database[ DB/
OL]. https: /www. ucsusa. org/resources/satellite-database ,
2022-12-31. Accessed 2023-07-18.

[2] VAZQUEZ A J, ERWIN R S. On the tractability of satellite
range scheduling[ J]. Optimization Letters, 2015, 9(2): 311~
327.DOI: 10.1007/s11590-014-0744-8

NIU X, TANG H, WU L. Satellite scheduling of large areal

tasks for rapid response to natural disaster using a multi—objec-

[10]

[12]

[13]

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

tive genetic algorithm [J]. International Journal of Disaster
Risk Reduction, 2018, 28: 813-825. DOI: 10.1016/j. ijdrr.
2018.02.013

EL GAROUANI A , MULLA D J, EL GAROUANIS , ez
al. Analysis of urban growth and sprawl from remote sensing
data: Case of Fez, MoroccolJ]. International Journal of Sus-
tainable Built Environment, 2017, 6 (1) : 160-169. DOI:
10.1016/}.ijsbe.2017.02.003

KHALID N, ULLAH S, AHMAD S S, e al. A remotely
sensed tracking of forest cover and associated temperature
change in Margalla hills [J]. International Journal of Digital
Earth, 2019, 12 (10) : 1133-1150. DOI: 10.1080/17538947.
2018.1448008

RIVETT C, PONTECORVO C. Improving satellite surveil-
lance through optimal assignment of assets [ R]. Defence Sci-
ence and Technology Organisation Edinburgh (Australia) In-
telligence Surveillance Reconn Div, 2003.

RUAN Qiming, TAN Yuejin, LI Yongtai, ez a/. Using con-
straint satisfaction to cooperate satellites activities for the mis-
sion of area target observation [J]. Journal of Astronautics,
2007, 28(1): 5.[BEJA BT, WIBRHE , 4Kk, 4F . 2k T 29 Uil
A 2 B 68 DX B I O S U IR [T ], a4, 2007, 28
(1):5.]

SHAO X, ZHANG Z, WANG J, et al. NSGA-II-based
multi-objective mission planning method for satellite forma-
tion system [J]. Journal of Aerospace Technology and Man-
agement, 2016, 8: 451-458. DOI: 10.5028/jatm.v8i4.700
LIU Huajun, CAI Bo, ZHU Qing. Self-adaptive planning
method of imaging reconnaissance satellites area coverage[J].
Geomatics and Information Science of Wuhan University,
2017, 42(12) : 1719-1725.[ X142, %, KPS —Fh g
TR XIS A A S SRR D5 i [T ] BUR AR 2R - 5 B
M, 2017, 42(12): 1719-1725.]

XU Yudong, ZHOU Jingbo, YIN lJiazhao, es al. Review of
mission planning strategies and applications of earth observa-
tion satellites[ J]. Radio Engineering, 2021, 51(8): 681-690.
(VMR RIBCHE, 3 W, 45 X st 00 I AT 55 1 R 5
FBeRi FABFST 53R (1], Jek b LR, 2021, 51(8): 681-690. ]
ZHU W, HU X, XIA W, ez al. A three—phase solution meth-
od for the scheduling problem of using earth observation satel-
lites to observe polygon requests[J]. Computers &. Industrial
Engineering, 2019, 130 (2019) : 97-107. DOI: 10.1016/].
cie.2019.02.014

YANG Jiwei, FU Wei, HAN Li, et al. Regional target plan-
ning algorithm of satellite imaging based on global grid [J].
Spacecraft Engineering, 2021, 30(1): 31-38.[ # 4 ffi , 1
i, i, 5 T AR IR Y 1R R DX H xR R Bk
[T]. R % TR, 2021, 30(1): 31-38.]

LI X. Two-archive2 algorithm for large-scale polygon targets
observation scheduling problem [ C] //Proceedings of the 2nd
International Conference on Information Technology and Man-

agement Engineering, Shanghai, 2017: 23-24.

http://www.cnki.net



55 4 1]

iy 75 R4S« 22 H bR B vk 7 T8 DX Il B ot 91 38 e 5 W 3 I 1) 1o T 2 ik

791

[14]

[15]

[16]

[18]

[21]

[23]

[24]

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

XUY, LIU X, HE R, ez al. Multi-objective satellite schedul-
ing approach for very large areal observation[ C ]/ TOP Confer-
ence Series: Materials Science and Engineering. IOP Publish-
ing, 2018, 435(1): 012037.

SHEN Xiajiong, WU Xiaoyang, WANG Gengke, et al. Re-
mote sensing satellite covering method over ground facing to
any geometric area[J]. Application Research of Computers,
2016, 33(7): 1999-2013.[ VL& M, RBEH:, EHFL, 4F . W
M) AT 2 L AT DX Y 3 JRR T3 B % b B i VR (). 355 ALV
5%, 2016, 33(7): 1999-2013.]

PENG Pan, SONG Zhiming, NI Tao. Application of im-
proved net-point method to solving area coverage problem[J].
Chinese Journal of Engineering Geophysics, 2019, 16 (3) :
395-402.[ 5, REW, BL¥ . SOk 4 PR Ak 7 X8 2
[ R v g i D7D TR BR ) PR A, 2019, 16(3) -
395-402.]

WANG Rongfeng, HU Min. Algorithm for satellite regional
coverage analysis based on scanline [J]. Computer Engineer-
ing, 2020, 46(1): 243-246.[ 7E7 0%, $AE. BT HMLN T
B DCOMRBE I oy BT S LU GRS HL DR, 2020, 46(1) -
243-246. ]

LIU X D, CHEN Y W, LONG Y J. A MapX-based prepro-
cessing approach for multi-satellite cooperative observation to-
wards area target [J]. Systems Engineering—Theory &. Prac-
tice, 2010, 30: 2269-2275.

HE Y, XU M, YANG Z, et al. Scheduling imaging mission
for area target based on satellite constellation [ C] //The 27th
Chinese Control and Decision Conference, Qingdao, 2015:
3225-3230.

PAN Yao, CHI Zhongming, RAO Qilong, et al. Dynamic
segmenting method of polygon target based on FOV for re-
mote sensing satellite imaging [J]. Spacecraft Engineering,
2017,26(3) :38-42. [ i, Wb W], Beie, &5 AT MM
4 8 % TR AR 22 3000 X3 H AR 3 35 0 i O ik LI ). K %
T2, 2017, 26(3): 38-42.]

ZHANG G, LI X, HU G, et al. Mission planning issues of
imaging satellites: Summary, discussion, and prospects [J].
International Journal of Aerospace Engineering, 2021, 2021:
1-20.

BAI Baocun, RUAN Qiming, CHEN Yingwu. Dynamic seg-
menting method of polygon for remote sensing saltellites ob-
serving [J]. Operations Research and Management Science,
2008, 17(2): 43-48.LRAT, BUR W, BRIEEK . 2 2 PhIF W
WA X H AR s %0 J5 k)], 2% 58, 2008,
17(2): 43-48.]

HE R, BAI B, CHEN' Y, et a/. Multi-satellite mission plan-
ning for environmental and disaster monitoring satellite system
[C]//SpaceOps 2008 Conference, Heidelberg, 2008: 3488.
YU Jing, XI Jinjun, YU Longjiang, ez al. Study of one—orbit
multi-strips splicing imaging for agile satellite [J]. Spacecraft
Engineering, 2015, 24(2): 27-34.[ &4, &%, TliT,
S HOBE TR R L Al DR IR R R SCRIT TE (T]. MR HE T

[25]

[26]

[27]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

i, 2015, 24(2): 27-34.]

YAO Jingyu. Research on multiple satellite scheduling method
oriented to regional target observation[D]. Hefei: Hefei Uni-
versity of Technology, 2020.[ B35 5= . T ) X 3 5 A7 000 1
Z BIEITERFE D] A0 ATk k2%, 2020.]
BRANDIMARTE P. Scheduling satellite launch missions: an
MILP approach[J]. Journal of Scheduling, 2013, 16(1): 29~
45. DOI: 10.1007/510951-012-0304-y

RAMAN V, GILL N S. Review of different heuristic algo-
rithms for solving travelling salesman problem [ J]. Internation-
al Journal of Advanced Research in Computer Science, 2017,
8(5): 423-425.

BEHESHTIZ, SHAMSUDDIN S M H. A review of popula-
tion—based meta-heuristic algorithms[J]. International Journal
of Advances in Soft Computing and its Applications, 2013, 5
(1): 1-35.

BIANCHESSI N, CORDEAU J F, DESROSIERS J, ez al.
A heuristic for the multi-satellite, multi-orbit and multi-user
management of earth observation satellites[J]. European Jour-
nal of Operational Research, 2007, 177(2) : 750-762. DOI:
10.1016/j.ejor.2005.12.026

MANSOUR M A, DESSOUKY M M. A genetic algorithm
approach for solving the daily photograph selection problem of
the SPOTS5 satellite [J]. Computers Industrial Engineering,
2010, 58(3): 509-520. DOI: 10.1016/j.cie.2009.11.012
GLOBUS A, CRAWFORD J, LOHN J, ez al. Scheduling
earth observing satellites with evolutionary algorithms[ C]//In-
ternational Conference on Space Mission Challenges for Infor-
mation Technology, California, 2003.

CHEN M, WEN J, SONG Y J, et al. A population perturba-
tion and elimination strategy based genetic algorithm for multi—
satellite TT&.C scheduling problem [J]. Swarm Evolutionary
Computation, 2021, 65: 100912. DOI: 10.1016/j.swevo.2021.
100912

FONSECA C M, FLEMING P J. An overview of evolution-
ary algorithms in multiobjective optimization[J]. Evolutionary
Computation, 1995, 3(1): 1-16.

DENG W, ZHANG X, ZHOU Y, et al. An enhanced fast
non—-dominated solution sorting genetic algorithm for multi-ob-
jective problems[J]. Information Sciences, 2022, 585: 441~
453. DOI: 10.1016/j.ins.2021.11.052

DEB K, PRATAP A, AGARWAL S, ez al. A fast and elit-
ist multiobjective genetic algorithm: NSGA-II [J]. IEEE
Transactions on Evolutionary Computation, 2002, 6(2) : 182~
197.

CHEN Y, XU M, SHEN X, ez a/. A multi-objective model-
ing method of multi-satellite imaging task planning for large re-
gional mapping [J]. Remote Sensing, 2020, 12 (3) : 344.
DOI: 10.3390/rs12030344

WANG H,JIAO L,YAO X. Two_Arch2: An improved two-
archive algorithm for many-objective optimization [J]. IEEE

Transactions on Evolutionary Computation, 2014, 19 (4) :

http://www.cnki.net



792 O OHE R 5 N OH 38 %
524-541. ACCESS.2018.2859028
[38] WEIL, XING L, WANQ, etal. A multi-objective memetic [51] XIONG M, XIONG W, LIU C. A hybrid many-objective

[49]

approach for time-dependent agile earth observation satellite
scheduling problem [J].
2021, 159: 107530. DOI: 10.1016/j.cie.2021.107530

Computers Industrial Engineering,

MOSCATO P. On evolution, search, optimization, genetic
algorithms and martial arts: Towards memetic algorithms[J].
Caltech Concurrent Computation Program, C3P Report,
1989, 826: 1989.

WANG J, JING N, LIJ, et al. A multi-objective imaging
scheduling approach for earth observing satellites [ C] //Pro-
ceedings of the 9th Annual Conference on Genetic and Evolu-
tionary Computation, London, 2007: 2211-2218.

ZITZLER E, LAUMANNS M, THIELE L. SPEA2: Im-
proving the strength pareto evolutionary algorithm [R]. TIK-
report, 2001, 103.

DEB K, SUNDAR J. Reference point based multi-objective
optimization using evolutionary algorithms [J] International
Journal of Computational Intelligence Research, 2006, 2(3) :
273-286.

SAID L B, BECHIKH S, GHEDIRA K. The R-dominance:
A new dominance relation for interactive evolutionary multicri-
teria decision making [J]. IEEE transactions on Evolutionary
Computation, 2010, 14 (5) : 801-818. DOI: 10.1109/TEVC.
2010.2041060

MOLINA J, SANTANA L V, HERNANDEZ-DIAZ A G,
et al. G-dominance: Reference point based dominance for
Mmultiobjective metaheuristics[ J]. European Journal of Oper-
ational Research, 2009, 197(2) : 685-692. DOI: 10.1016/j.
ejor.2008.07.015

THIELE L, MIETTINEN K,KORHONEN P J, et al.A pref-
erence—based evolutionary algorithm for multi—objective opti-
mization[ J].Evolutionary Computation,2009,17(3) :411-436.
BEUME N, NAUJOKS B, EMMERICH M. SMS-EMOA :
Multiobjective selection based on dominated hypervolume[J].
European Journal of Operational Research, 2007, 181 (3) :
1653-1669.

TRAUTMANN H, WAGNER T, BROCKHOFF D. R2-
EMOA: focused multiobjective search using R2-indicator—
based selection[ C] //International Conference on Learning and
Intelligent Optimization, Berlin, 2013: 70-74.

WANG Y, LIL, YANG K, ez al. A new approach to target
region based multiobjective evolutionary algorithms[ C]//2017
IEEE Congress on Evolutionary Computation (CEC) , San
Sebastian, 2017: 1757-1764.

LI L, WANG Y, TRAUTMANN H, et al. Multiobjective
evolutionary algorithms based on target region preferences[J].
Swarm Evolutionary Computation, 2018, 40: 196-215.
DOI: 10.1016/j.swevo0.2018.02.006

LI L, CHEN H, LI J, et al. Preference-based evolutionary
many-objective optimization for agile satellite mission planning

[J]. IEEE Access, 2018, 6: 40963-40978. DOI: 10.1109/

(€)1994-2023 China Academic Journal Electronic Publishing

[60]

[62]

[63]

House. All rights reserved.

evolutionary algorithm with region preference for decision mak-
ers [J]. IEEE Access, 2019, 7: 117699-117715. DOI:
10.1109/ACCESS.2019.2931742

XIONG M, XIONG W. A region preference—based optimiza-
tion algorithm for satellite mission planning problem[ C ] //Jour-
nal of Physics:Conference Series,Shenzhen,2022: 012035.
XHAFA F,HERRERO X,BAROLLI A, ez al. A tabu search
algorithm for ground station scheduling problem [C] /2014
IEEE 28th International Conference on Advanced Information
Networking and Applications, Victoria, 2014 :1033-1040.
XHAFA F, HERRERO X, BAROLLI A, et al. Evaluation
of struggle strategy in genetic algorithms for ground stations
scheduling problem[J]. Journal of Computer System Sciences,
2013,79(7) :1086-1100. DOI:10.1016/j.jcss.2013.01.023
LALA A, KOLICIV, XHAFA F, et al. On local vs. popula-
tion-based heuristics for ground station scheduling [ C] /2015
Ninth International Conference on Complex, Intelligent, and
Software Intensive Systems, Santa Catarina, 2015: 267-275.
ZHANG Z, XING L, CHEN Y, et al. Evolutionary algo-
rithms for many-objective ground station scheduling problem
[C] //International Conference on Bio-inspired Computing:
Theories and Applications, Singapore, 2016: 265-270.
SONG Y J, MA X, LI X J, et al. Learning—guided nondomi-
nated sorting genetic algorithm II for multi-objective satellite
range scheduling problem [J]. Swarm Evolutionary Computa-
tion,2019,49:194-205. DOI:10.1016/j.swev0.2019.06.008
ZHANG J, XING L, PENG G, et al. A large—scale multiob-
jective satellite data transmission scheduling algorithm based
on SVM+ NSGA-II[J]. Swarm Evolutionary Computation,
2019, 50: 100560. DOI: 10.1016/j.swevo.2019.100560
PETELIN G, ANTONIOU M, PAPA G. Multi-objective
approaches to ground station scheduling for optimization of
communication with satellits [J]. Optimization and Engineer-
ing, 2021: 1-38. DOI: 10.1007/s11081-021-09617-7

DEB K, JAIN H. An evolutionary many—-objective optimiza-
tion algorithm using reference—point-based nondominated
sortinga approach, part I: Solving problems with box con-
straints [J].
tion, 2013, 18(4): 577-601.

KUKKONEN S, LAMPINEN J. GDE3: The third evolution
step of generalized differential evolution[ C]//2005 IEEE Con-
Edinburgh, 2005:

IEEE Transactions on Evolutionary Computa-

gress on Evolutionary Computation,
443-450.

ZITZLER E, KUNZLI S. Indicator-based selection in multi-
objective search [C] //International Conference on Parallel
Problem Solving from Nature, Berlin, 2004: 832-842.
ZHANG Q, LI H. MOEA/D: A multiobjective evolutionary
algorithm based on decomposition[J]. IEEE Transactions on
Evolutionary Computation, 2007, 11 (6) : 712-731. DOI:
10.1109/TEV(.2007.892759

http://www.cnki.net



%4 W iy 75 R4S« 22 H bR B vk 7 T8 DX Il B ot 91 38 e 5 W 3 I 1) 1o T 2 ik 793

[64] LIAO Z, GONG W, YAN X, ez al. Solving nonlinear equa- [65] GONG W, WANG Y, CAI Z, e al. Finding multiple roots
tions system with dynamic repulsion—based evolutionary algo- of nonlinear equation systems via a repulsion—based adaptive
rithms [J]. IEEE Transactions on Systems, Man, Cybernet- differential evolution [J]. TEEE Transactions on Systems,
ics: Systems, 2018, 50 (4) : 1590-1601. DOI: 10.1109/ Man, Cybernetics: Systems, 2018, 50 (4) : 1499-1513.
TSMC.2018.2852798 DOI: 10.1109/TSMC.2018.2828018

A Review of the Application of Multi-objective Algorithms in
Satellite Regional Coverage Scheduling and Data Transmission
Planning

HE Qi'en',LI Feng"**,ZHONG Xing'

(1.Chang Guang Satellite Technology Company Limited , Changchun 130102, China;
2.Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun
130033, China;
3.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: With the continuous development of the aerospace industry around the world, the satellite imaging
business has developed towards the goal of multi-satellite collaboration covering large areas. In this process,
multiple objective functions such as maximum coverage area and minimum satellite resource utilization need to
be optimized simultaneously. Focusing on the whole process of regional coverage scheduling and data transmis-
sion planning of Earth observation satellites, the typical regional decomposition technology is firstly summa-
rized, which plays an important role in satellite scheduling as a preparatory step for satellite regional coverage
and makes the solving of combinatorial optimization problems possible. Then, the representative studies of
Multi-Objective Evolutionary Algorithm (MOEA) in the field of multi-satellite joint regional coverage schedul-
ing and data transmission planning in recent years are analyzed and reviewed. Common optimization goals in-
clude maximizing coverage rate, minimizing overlap ratio, minimizing the number of strips and so on. Finally,
we summarize and put forward some prospects for future research, to provide a reliable reference for the applica-
tion of multi—objective algorithms in related tasks.

Key words: Earth observation satellite ; Regional decomposition; Satellite scheduling and planning ; Ground sta-

tion; Multi-objective evolutionary algorithm ; Multi-satellite coordination
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