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CPM-GA for Multi-satellite and Multi-task Simulation Scheduling

Abstract

Abstract: With the increase of the number of satellites and targets, the space for solving satellite task
planning increases rapidly. For large-scale multi-satellite and multi-task planning, a hierarchical
optimization method, which consists of Critical Path Method (CPM) and Genetic Algorithm (GA) is
proposed. The method decomposes the satellite task planning into two subproblems: task allocation and
single-satellite task processing. Task allocation is realized by GA and a task allocation result corresponds
to an individual of the population. The CPM is used in the single-satellite task processing to solve the
fitness of each individual, which improves the optimization efficiency, ensures the maximum observation
benefit under the current task assignment condition, and improves the global optimization ability of the
algorithm. Simulation results show that for a given set of 6 examples, the mission completion rate is over
99.7%, which proves that the method has good stability and global searching ability. Compared with the
existing methods, the method also enhances the optimization efficiency greatly, and the larger the
mission scale is, the higher the optimization efficiency will be improved.
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Tab. 1 Result of orthogonal test (mean optimization results, mean convergence generations)
o Pm
‘ 0.05 0.1 0.15 0.2 0.25 0.3
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Tab. 4 Optimization results
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