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Action planning for agile earth-observing satellite

mission planning problem

SUN Kai, BAI Guoging, CHEN Yingwu, HE Renjie, XING Lining
( College of Information System and Management, National University of Defense Technology, Changsha 410073, China)

Abstract; The mission of Earth observing satellite ( EOS) is to acquire photographs of specified areas on Earth surface at the requests of

users. The goal is to select a feasible task sequence to maximize the sum of weights. This research presents the mission planning problem of the

next-generation agile Earth-observing satellite ( AEOS). The complex user requests ( including multi-strip area, real time download request, and

stereoscopic request) and complex satellite constraints were considered, covering eight satellite actions ( including observe action, data download,

SSR Erase action, attitude movement, heliocentric pointing, geocentric pointing, and instrument action). A chronological look ahead algorithm was

designed to solve the problem, heuristic rules based on expert knowledge were used to make choices and arrange satellite actions, which satisfy all

satellite physical constraints and operational constraints. For the current experiment instances and applications, the algorithm can give results in

very short time. Experiment results suggest that our algorithm works well for the agile earth-observing satellite planning problem.

Key words: agile satellite; earth-observing; mission planning; action planning; heuristic

Xof i LI T AT 55 78 TAR 8 T P 2R AR
Hi T XA R . TR B H FTEBIZ T 10 0L
PA, MBEERS TA, LAk ER SPOT £251 T
B, RER EO R DA%, B A RZ )5 m
(4 A R EE , RISEBHVR R (roll axis ) 2 B AL T 4R HY
A e 432, T LA 438 5L A8 7 22 SR A T BB AR 114 1]
BIEAT , — U S AR a5 rp 0422 £ B2 A 20 DR AR
AAZ 3k 2R TR W AR AR AR B bE TL A (non-agile
satellite) . Fifi g5 S B A 10 A W7 4 e, Wk 56
S5 R it [ R AH 4k J T T BCEE A U I TR
(agile Earth-observing satellite) iff | Wi H , £ETF
1999 4F k& B a5 1y TKONOS-2 L& ,2001 4 % &
() Quick Bird TN E 2 HAT IEM HTAL 5 L
) WL 4 R TE WL AR T, 2007 4R &
WorldView-1 TLE RIBFEHLEIRE S K MRTH? 1K

«  UWFSEHEE:2012 -04 - 19

EEWA : }R QAR ERE R I (70601035 ,70801062)

B T 2005 4RI K S R O L E N R
Topsat>', 1 [E F 2008 4F % 4f () PLEIADES &
JE A ERIR TR TR el BUE —1C EOS
P UEEE DR FE R, B DR EA A
1E—ANTJ5 a1 L p R, O A R R LASE BT (IR
A0 AL (yaw ) =AF0AE Ak, 1 AR A AR AT 2L
G RE AT, T T A T REAERE 1 A4 1
OB AT R I E T . AR TR S e
TR ILIAT 55 s ) X 1 s

A AR S 1L, A T ) bt O 0 ) =
T

(1) ORI ESF ] s 60 SO0 Y P A [ 5, BT A A
UL 7 11 A A 5 3B A3 R s o] RRURI 0y L, i A
155 w5, HA4E S 2 AT 55, KRR IG5m T H 52
BT 55 1R

EE RN AIL(L1983—) 3 LI ARIN N L F 5 4L E-mail :s_unkai@ 163. com;
WRoei CGRASTEE) 55, 0%, i, k42 Ul , E-mail : ywchen@ nudt. edu. cn



<142 - ES I S = o

534 &

(55 R 1
5 %mL
3

mw%w
[T

(a) B IE

L 1 4
/ o
\\
I BF&_,
WP il
TR EEH

e L1 )

(b) D2

B 1 AR TR Ak T2 i X 5
Fig.1 Non-agile satellite and agile satellite for observing
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Tab.2 Planning result of 24 hours
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Tab. 3  Planning result of 48 hours
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5 644 1018 86 181 0 19 1339
6 986 1467 133 255 7 45 1809

MEER AT LR 55, BA TS A AT
5T LUAR By i Ak B0 A2 2% (AT 55 7 oK (2 2%l X
S B AL A 55 R SL A R AT 55 ) s HLUk, AT
AR R LA B T 1) BT A 2 AR R ELAR T
SEBINE B 5 S RIS TR A AR 8, A 11 52 B3l
AT ATE Lo Bh Z A 2528 s oAk, BATTBE i 3
LN ZR G0 AT LS BEAN [ s A o 0 py R

4 BHERREE

AR ST X 37— AU TR X st WL AT 5 KL
I, 2% ek TL AT 55 A B A sh /LRI AN 45 5 1
b UL S DO A 0 e N - K ENER VA Z N
SRS TR, T8 T TR B [l
e S HLEh 2 LAFGE 2 LR AR R
ZRAVIH, 7E ST U TR S A ok A i TR S B AT
PATHI SIS (AR UL SRR Al L Bt



5 6 1] £\

Bl , 55 < T 1] SR 47 B A TR AT 55 LA ) et - 147 -

TR RS AU (LA) o ARBEIE B HL R 45
AT REA R R, EURRIE BRI &, m] AAE
ARFE R R] P 25 tH 25253 . AR IR AS SO X Ty
LB BRI R G0, 705 TR T 01T A A D
MBS TEAFRIRCR . T —2 W TARET
Z U TR BT 55 MU

2 % 3wk ( References)

(1]

WFeHr. E0H lkonos Al QuickBird2 TLALARHLAY 32 22 PEfE
FEE T B RELT]. KIR I S EIK, 2002, 23 (4): 14
- 16.

YANG Bingxin. Characteristics and main spacification of
and  QuickBird2
developing such like satellite camera [ J]. Spacecraft Recovery
& Remote Sensoring, 2002, 23 (4): 14 - 16. (in Chinese)
BRI, KRS, £, % WorldView_1 #2{2 RFM 2515\
2T RS BE AT T]. B IERME L, 2010, 3 (17): 82
-87.

ZHAO Liping, LIU Fengde, WANG Wei, et al. Accuracy
analysis of polynomial RFM adjustment models for WorldView-1

Tkonos satellite camera-some points for

imagery [ J]. Remote Sensoring Information, 2010,3(17) ; 82
—87. (in Chinese)

Cawley S. TopSat: low cost high-resolution imagery from space
[J]. Acta astronautica, 2005, 56.

Bianchessi N. Planning and scheduling problems for earth
observing satellites: models and algorithms [ D ].
Universita degli Studi di Milano, 2006.

Sorensen S E, Wolfe W J. Three scheduling algorithms applied

Milano ;

to the earth observing systems domain [ J]. Management

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Science, 2000.
Globus A, Crawford J, Lohn J, et al.
techniques for scheduling earth observing satellites [ C ]//
AAAI, San Jose, 2004, 836 —843.

Lemaitre M, Verfaillie G, Jouhaud F, et al. Selecting and
scheduling observations of agile satellites [ J].
Science and Technology, 2002, 6 367 —381.
Dilkina B, Havens B. Agile

permutation search with constraint propagation[ R .

A comparison of

Aerospace
satellite  scheduling via
Actenum
Corporation, Vancouver, British Columbia. 2005.

Habet D, Vasquez M, Vimont Y. Bounding the optimum for
the problem of scheduling the photographs of an agile earth
observing satellite [ J]. Comput Optim Appl, 2010, 47 307
-333.

Habet D. Tabu real-life
optimization problems; a case of study [ J]. Foundations of
Comput Intel, 2009, 3. 129 - 151.

Grasset-Bourdel R.
planning for an agile Earth-observing satellite [ R]. ONERA,
2009.

search to solve combinatorial

Interaction between action and motion

Grasset-Bourdel R, Verfaillie G. Planning and replanning for
a constellation of agile Earth observation satellites [ C ]//
Proceedings of 21th International Conference on Automated
Planning and Scheduling, Freiburg, Germany, 2011.

FRAE. BB S-A R TR R AR S A 3 ik
WHE [D]. Kb EBiRHER, 2008.

BAI Baocun. Modeling and optimization algorithms for
imaging satellites scheduling problem with task merging [ D].
Changsha: National University of Defence Technology, 2008.
(in Chinese)



