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Task Planning of Improved PSO Algorithm Considering
Flexible Support Priority Constraints
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Abstract: In alpine cold mountain material support, there is a significant disparity between global supply route optimiza-
tion and task prioritization, and existing task planning algorithms lack a flexible priority adaptation mechanism, resulting in
ineffective priority guarantee for high-priority tasks or excessive route redundancy due to hard constraints. To address these
issues, a method combining a flexible guaranteed priority constraint mechanism with an improved particle swarm optimiza-
tion (PSO) is presented, which constructs a mission planning model with flexible priority and range constraints; The linearly
decreasing inertia weight and nonlinear dynamic asynchronous acceleration coefficients are used to optimize the parameters of
the PSO algorithm, enhancing the search sensitivity of the algorithm. Multiple simulation validations demonstrate the effec-
tiveness of the proposed improved PSO algorithm. Compared with the improved PSO without the priority constraints and the
PSO only with the priority constraints, the designed priority constraint mechanism makes a balance between total route
length and support priority while ensuring the priority completion of high-priority tasks. This mechanism achieves a dynamic
balance between priority and route efficiency, meeting the practical application requirements for material support in alpine
mountainous areas.
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