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Multiple route planning based on particle swarm optimization and
weighted k-means clustering

LI Meng, WANG Dao-bo, SHENG Shou-zhao, SHEN Zi-ran
(College of Automation Engineering , Nanjing University of Aeronautics and Astronautics, Nanjing 210016 , China)

Abstract; For the problem of unmanned aerial vehicle’s multiple routes planning in complex environment, a new
method which combines particle swarm optimization (PSO) with weighted k-means clustering is proposed. Each parti-
cle represents a route. A weighted k-means clustering algorithm is used to classify the particles to several subgroups.
Each subgroup carries out a feasible route optimization. Ultimately multiple different feasible routes are obtained. The
traditional k-means clustering algorithm is improved by an exclusion mechanism which generates the initial cluster cen-
ters. In order to describe the diversity of unexpected threats distribution in actual environment, route nodes are weigh-
ted by the probability of unexpected threat. The weighted k-means clustering algorithm is proposed. Simulation results
show that the proposed method can effectively obtain multiple feasible routes.
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