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Multiple Route Planning Based on Improved K-means Clustering
and Quantum-behaved Particle Swarm Optimization

DONG Yang'?,WANG Jin',BAI Peng'
(1. Research Center for Integrated Electronic & Information System and Electronic Countermeasure Technology,
Air Force Engineering University, Xi’an 710051, China;2. Equipment Management and Safety Engineering
Institute , Air Force Engineering University ,Xi’an 710051 , China)

Abstract ; For the problem of multiple routes planning to realize the weapon cooperation in complex envi-
ronment , K—means clustering is improved by an exclusion mechanism which generates the initial cluster
centers. A method combining quantum—-behaved particle swarm optimization( QPSO) with K-means cluste-
ring is proposed and applied to 3—D multiple routes planning of unmanned aerial vehicle( UAV). The im-
proved algorithm solves the problem of falling in local best and improves the clustering accuracy. It classi-
fies the particles to several subgroups. Then every subgroup is optimized by QPSO so as to generate a feasi-
ble route. Finally ,multiple and dispersive routes are constituted. Simulation proves that the improved algo-
rithm can assure the variety of subgroups and generates feasible and diverse routes.

Key words: UAV ; multiple routes planning; exclusion mechanism ; quantum—behaved particle swarm opti-
mization ( QPSO) ; K-means clustering
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Fig. 1 The 3-D and 2-D displays of paths generated
by improved algorithm
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