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Using genetic hybrid optimization algorithm and sequential
guadratic programming for design optimization of a complex system

Seyyed Mohammad Reza Setayandeh

Assistant Professor, Department of Mechanical Engineering, Shahreza Campus, University of Isfahan, Iran.

Abstract

This paper aims to show the capability of hybrid optimization algorithms in finding the proper optimal
plan for optimizing complex systems. So design optimization of an unmanned aerial vehicle has been
presented as a complicated system by using multidisciplinary design optimization, genetic algorithm,
and hybrid optimization algorithm. This study uses a hybrid optimization algorithm from a genetic
algorithm as a global optimizer and from sequential quadratic programming as a local optimizer. The
optimization problem of this study is a multi-objective design optimization problem in which the
considered objective functions are the minimization of takeoff weight and cruise drag force. The
considered constraints are related to the deflection of the control surface, stability, and handling quality
specifications (damping coefficients, natural frequencies, and time constants). The proposed design
optimization problem has been solved by using a hybrid optimization algorithm and genetic algorithm
separately, and their results have been compared to each other. Although both optimal designs are
acceptable, results show that the optimal design of the hybrid optimization algorithm is better than the
optimal design of the genetic algorithm from an objective functions point of view. This issue shows the
good performance of a hybrid optimization algorithm for design optimization of complex systems.
Keywords: Multidisciplinary design optimization, genetic algorithm, sequential quadratic programming, hybrid
optimization algorithm, unmanned aerial vehicle.
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""" 1. Multidisciplinary Design Optimization
VE-Y Qi 5 e (MDO)

. Genetic Algorithm (GA)
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— 3. Hybrid Optimization Algorithm (HOA)
(()\ 4. Sequential Quadratic Programming (SQP)
NS 5. Particle Swarm Optimization (PSO)
e 6. Adaptive optimization algrithm

7. Line search

3 % 8. Simulated annealing
i3 9. All At Once (AAO)
2 10. Sum Weighted Method (SWM)
g 3 11. Penalty function
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