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Table 1 Parameters setting during simulation experiment

Nt Nunx a B A ¢ q p Q Tma Trmin

100 100 1 3 2 1 0.50.1150 1.0 0.01

B 2 g5 T T SR E LA 2 5 7 A AT 55
B PR IR P B P 25 3R mp oG LA K 5 8 4% 119
SUNTTpYIRINE R Y i i R S B AR S VA W& 8
BLaG M 2R B . R AL E OCR AT L AR L A
A4l S 2 IR 1] 205

o 6

=01 11

w50

E [ 1l |

;r4

= N [ 1.

o 37

=1 1 11

o 2F

Z I 111l

=

N I | I R P R D
0 10 20 30 40 50 60 70 80 90

WL 25
Bl 2 EER AL A IR T 4
Fig.2 Rescheduling results
K3 gl TG R XS L. BT b7 AR
FARSCHE P AL BT T kR e R E
PR AR . PO T i AR A0 (B B ik A R v
AT 55 3k 8 A 7 A AS SO I AE P ER A - RIE
Hogg—E BP0 B 00 00 Wi i b 4 Jmg =X 3 2
LW T 1300, T H R A AR FT LA AR
A SO RSO A AL 2 R AR AL T 2 R
A%

220
200 -

e 180 i

|

= 160 !

= — SR E
140 - - BIEXE I
120 I,
100 ! | ! ! L ‘ ‘ ‘

0 10 20 30 40 50 60 70 80 90 100
BES AV
B3 fLfeat X L

Fig. 3 Optimization process comparison

4 #& &

AL T B 2 TR A 7 Al ) E I JEE AR
HE T R ORBRBE AT 500 B2 J7 S A5 B AL S5 B AT
AT LA AR LA T — Rk
PERY P B AL Sk . BUE T A5 R R W] AR SR
TSI AT LA DR AT 210 B2 o 9 B A i
ARSCRIESE N 2 B T4 e S TR AT 55 18 P 9 2K
H8 W BE 3 FSE K - R e A AR A SR Y
ERL]E R ISR e

2 £ X #

[ 1] Varfaillie G, Schiex T. Solution reuse in dynamic constraint
satisfaction problem [ C] // Proceedings of the Twelfth
Conference of the American Association of Artificial
Intelligence. American :[s.n. ],1994:307 —312.

[ 2] Pemberton J] C, Greenwald L. G. On the need for dynamic
scheduling of the image satellite [ C] // Pecoral5/Land
Satellite information IV/ISPRS Commission I/FIEOS
2002 Conference Proceedings. [S. 1. J: ISPRS, 2002.

[ 3] Khatib L, Frank J, Smith D, et al. Interleaved observation
execution and rescheduling on Earth observing systems[ C]//
Proceedings of the ICAPS Workshop on Plan Execution. [S.
1. J:ICAPS. 2003.

4] XU¥e. g s T8 2 245 5 B A AL 3 0k T i [ 5E [ D .
Kb H B R R . 2004,

[5] EER,FERK#E ZRBEA S EENBE &R
[0 3P TR 5 0 . 2007,43(21) .21 - 25. [Wang ] M,
Tan Y J. Research on heuristic algorithm for problem of

scheduling [ ] 1.
Engineering and Applications, 2007,43(21) .21 - 25. ]

[ 6] ZEEK, FHB IFEOR. 5T 2ok a8 15 50k 1 — 28 2 B IR
P B IR 5T (0], T . 2012,33(1):85 - 90. [Li Y
Q, Wang R X, Xu M Q. An improved genetic algorithm for

multi-satellites  dynamic Computer

a class of multi-resource range scheduling problem [ ] ].

Journal of Astronautics, 2012,33(1):85 - 90. ]

AR

BLF (1987—) , B LA g0 A, RAT AR Ll B 5 7
] AL R A H AR S R SRR,

3 A7 Ak b B T2 TR BE 22 545 4 (100081)
E-mail: zfybit@bit. edu. cn



266 VR TR 2%

Rescheduling Optimization for Spacecraft Observation
with Resource Constraints Changing

ZHAOQO Fanyu'?, XU Rui"?, CUI Pingyuan'*

(1. Institute of Deep Space Exploration Technology, Beijing Institute of Technology, Beijing 100081, China;
2. Key Laboratory of Dynamics and Control of Flight Vehicle, Ministry of Education, Beijing 100081, China)

Abstract: A rescheduling optimizing algorithm based on ant colony optimization (ACQO) is proposed in this paper
for the observing rescheduling with resource constraints changing. First, the resource constraints in the rescheduling
process are analyzed, and a rescheduling model with resource constrains changing is established. Second, taking the
advantages of the original scheduling results. an updating method is given out for the selecting of the missions.
Finally, based on the principle of taking advantage of the original scheduling results as much as possible, combining
the mission updating method and priorities of the missions, a heuristic rescheduling optimizing algorithm is
proposed. The results show that the algorithm could effectively improve the profit of the rescheduling process.

Key words: spacecraft observing; rescheduling; ant colony optimization; resource constraints
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