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Optimum Design of UAV Structures by Dual Evolution Strategy

Y.K. Chang ", W.E. Chang and T.W. Su
Department of Aerospace Engineering, Tamkang University, Taiwan, R.0.C

Abstract
The PSO-DE Dual Evolution Strategy was applied to optimum design of UAV structures in this study.
Particle Swarm Optimization(PSO) algorithm is a bionic technique which has fast convergence, less
parametric setting and wide search range with memory. Differential Evolution(DE) algorithm is an
evolutional technique that has advantages of easy to implement, little parameter tuning requirement, and also
exhibits reliable, accurate and fast convergence. In this study, a Dual Evolution Strategy that includes an
improved Particle Swarm Optimization algorithm and a Differential Evolution algorithm is proposed for
structural optimal design. The improved Particle Swarm Optimization algorithm adopts an alternation
velocity factor that changes with the particle distance between the local and the global optimal solution. In
the Differential Evolution algorithm, an appropriate mutation is selected to increase domain flexibility and
improve the deficiency of Particle Swarm Optimization algorithm. This Dual Evolution Strategy utilizes the
domain flexibility offered by the Differential Evolution algorithm and the local search memory of the
Particle Swarm Optimization algorithm. The two algorithms are computed independently, the best result is
obtained and shared between the two algorithms at each iteration. Numerical analysis showed that the results
obtained from the Dual Evolution Strategy are better than those obtained from the Particle Swarm

Optimization algorithm or Differential Evolution algorithm.

Keywords: Dual Evolution Strategy, Unmanned Aerial Vehicle, Optimum Design
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