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Abstract: Suitable combination of different optimization technologies can be used to tackle challenging 

design problems. For instance, an approach that uses a multi-objective genetic algorithm, a neural 

network, and a gradient-based optimizer can be successfully applied to the design of a sailing yacht fin 

keel, coupling the optimization codes to 3D Navier–Stokes simulations and performing the multi-

objective optimization task on parallel computers. In this talk we will introduce the basic concepts of 

multi-objective design optimization, also known as Pareto optimization, an area of multiple-criteria 

decision making that is concerned with mathematical optimization problems involving more than one 

objective function to be optimized simultaneously. Afterwards, we will provide an overview of practical 

applications and processes in which multi-objective optimization algorithms have been successfully 

employed, e.g. to seek the set of Pareto optimal solutions that maximise the airfoil lift and minimise the 

drag of airfoils or to better understand the preliminary design criteria of an aeronautical gas turbine for 

which different mission specification must be fulfilled. 
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