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A collision probability-based algorithm for multi-satellites
task pre-scheduling problem
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(1. College of Computer Science, Sichuan University, Chengdu 610065, China;
2. School of Aeronautics and Astronautics, Sichuan University, Chengdu 610065, China)

Abstract; It is of great significance to study the efficient satellite scheduling algorithm to solve the prob-
lem of unreasonable task assignment and make full use of satellite resources to collect ground informa-
tion, and improve the efficiency of the Earth observation system. Aiming at the first stage pre-schedu-
ling problem of multi-star distributed cooperative scheduling, the multi-star scheduling problem is de-
composed in the paper into a single-star autonomous scheduling problem under the satellite performance
and imaging constraints. In order to solve the problem, a collision imaging probability-based schedule
(CIPBS) algorithm is proposed by computing the real conflict coefficient, potential conflict coefficient,
and energy allocation coefficient between the available time windows of the task, imaging probabilities of
each task scheduling successfully by each satellite is predicted based on the distribution features of avail-
able time window, so the task assignment plan is designed to maximize the total weight of tasks that can
be imaged. In this paper, three different types of task scenarios are designed to evaluate the adaptability
and efficiency of the CIPBS algorithm. The experimental results show that the performance is improved
by 10% to 20%.
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Fig. 2 Maximum continuous idle time of the task
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