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Abstract: b ERIT

bR

To solve multi-satellite dynamic scheduling problems in emergency, a multi-objective mathematic programming model is b REA
established in this paper. A novel task merging strategy is proposed for multiple imaging satellites: a multi-satellite

B
multi-orbit task merging graph (MSMOTMG) model is established and a task merging algorithm—CP-TM is proposed. In b SR

addition, a rehabilitation technique based on task decomposition is suggested to overcome the disadvantage that task
merging may cause tasks to have less imaging opportunities. To further enhance the schedulability, the backward shift
of tasks in the waiting sequences is considered in our study. Furthermore, a novel dynamic algorithm called TMRBS-DES
is presented, which comprehensively considers the task merging, rehabilitation and backward shift. Extensive
experiments by simulations are conducted to compare TMRBS-DES with an existing algorithm—RBHA as well as three
baseline algorithms—BS-DES, TMR-DES and TMBS-DES. Experimental results demonstrate that TMRBS-DES improves the
scheduling quality and is suitable for multi-satellite dynamic scheduling in emergency.

Keywords: imaging satellite dynamic emergency scheduling mathematical model task merging backward shift
rehabilitation heuristic algorithm

Received 2012-06-13; published 2013-01-09

Fund:

[H 5 HRBI ¥ 4542(61104180, 71271216);H%"973"i+41(6136101)
Corresponding Authors: &g 5, 4, Ypf. EZO507 0 08, S8, e Rsaeir . Tel: 0731-84574552 E-
mail: xmzhu@nudt.edu.cn Email: xmzhu@nudt.edu.cn

About author: TH#IT 5B, WERE. BT 2 HRd A, TREREFHSIHE. Tel: 0731-84574552 E-mail:
jianjiangwang@nudt.edu.cn;dBEm 5, W, YR, OISO S, AR, SO RRGEY.  Tel: 0731-84574552




E-mail: xmzhu@nudt.edu.cn
51 A3
TR, RN, SRR, BRI, T N S AR 2 B Eh &I R[], MiAE AR, 2013, 34(5): 1151-1164.DOI: 10.7527/S1000-6893.2013.0204

WANG Jianjiang, ZHU Xiaomin, WU Chaobo, QIU Dishan. Multi-satellite Dynamic Scheduling Method for Emergencies[J]. Acta Aeronautica et Astronautica
Sinica, 2013, 34(5): 1151-1164.DOI: 10.7527/S1000-6893.2013.0204

Copyright 2010 by fi=5 %4}




