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Research of Photo-reconnaissance Satellite Scheduling
Problem with Variable Profit of Activity

RUAN Qi-ming TAN Yue-jin HE Ren-jie CHEN Ying-wu
College of Information System and Management National Univ. of Defense Technology ~Changsha 410073 China

Abstract The characteristic that observation activity has variable profit in satellite scheduling is analyzed and the upper bound and
lower bound of profit of activity are discussed. An advanced tabu search algorithm with local derivational is proposed. A mechanism with
layered variable evaluating functions is used in the proposed tabu search algorithm which leads the procedure of searching solution to
multiobjective optimization and both raises the rate of coverage and reduces the consumption of energy. The result of practical example
demonstrates that the algorithm proposed in this paper can be applied to the satellites scheduling problem with variable profit of activity
effectively.
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Fig.1 Grids space corresponding to area target
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Fig.2  Observation activities overlap with one another
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1 1
1
Tab.1 The result of scheduling single satellite
s Yo
1 Sat1 143 11.7695
2 Sat2 158 13.4747
3 Sat3 166 12.6131
4 Sar4 162 13.0524
5 1+2+3+4 629 40.4114
1 4
40.4114%
SingleOptTabu
2 2 49.4334% 5
40.4114% 22.33% 623s 5 629s
2 Act - 62 0
MultiOptTabu 3
SingleOptTabu 3 MultiOptTabu
2 SingleOptTabu
Tab.2  The schedule of coordinating satellites with SingleOptTabu algorithm
s s %
Act - 67 56 4207
Act-79 56 4318
Sail
Act - 62 10 0
Act- 63 21 1352
Act - 94 56 4456
Act - 81 11 93
Sat2
Act - 83 35 2750
6 623 49.4334
Act -89 56 4503
Act-30 48 3367
Sat3 Act-23 56 4094
Act - 26 56 3909
Act-49 56 4271
Sat4 Act - 37 50 3734

Act - 58 56 4282
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3 MultiOptTabu
Fig.3  The schedule of coordinating satellites with MultiOptTabu algorithm
3 MultiOptTabu SingleOptTabu
Tab.3 The comparison of algorithms MultiOptTabu and SingleOptTabu
s %
6 SingleOptTabu 623 49.4334
7 MultiOptTabu 621 49.9940
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