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Multi-satellite task offloading and resource allocation
strategy based on an improved particle swarm
optimization algorithm
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(1. National School for Elite Engineers, Beijing Jiaotong University, Beijing. 100044, China;

2. School of Electronic and Information Engineering. Beijing Jiaotong University, Beijing. 100044 ,China)

Abstract: To address the scarcity of computational and communication resources in low earth or-
bit satellite networks, a joint task offloading and resource allocation optimization method based
on multi-satellite collaboration is investigated. A unified space-ground integrated system model is
constructed under dynamic channel conditions, and the problem of minimizing the average com-
pletion delay of all tasks is formulated as a mixed-integer nonlinear programming (MINLP) prob-
lem. To solve this problem, a hybrid algorithm that combines an improved particle swarm opti-
mization (PSO) with the Lagrange multiplier method is proposed. Specifically, the global search
capability of PSO is utilized to optimize discrete offloading decisions, while a Lagrange-multiplier-
based iterative allocation method is employed to efficiently solve the continuous resource alloca-
tion subproblem under a given decision. Simulation results demonstrate that the average task

completion delay is significantly reduced and the task completion rate is effectively improved by
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the proposed algorithm under various user load conditions.

Keywords: satellite edge computing; task offloading; resource allocation; integrated network of

space, sky and earth; mixed-integer nonlinear programming
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