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Abstract

Multiple Objective Evolutionary Algorithms (MOEAs) are superior to other
optimization techniques when the search space is of high dimension and
contains many local minima and maxima. Likewise, MOEAs are most interesting
when applied to non-intuitive complex systems. But, these systems are often
computationally expensive to calculate. When these systems require
independent computations to evaluate each objective, the computational
expense grows with each additional objective. This research has developed
methods that reduces the time required for evolution by reducing the number of
objective evaluations, while still evolving solutions that are Pareto optimal. To
date, all other MOEASs require the evaluation of all objectives before a fithess
value can be assigned to an individual.

This research augments current MOEAs with original methods that dramatically
reduce the time required to evolve toward a region of interest in objective space.
The original methods are: Linear Interpolated Data Transformation Scaler,
Hypercube Distance Scaler, Dynamic Objective Thresholding, Dynamic Objective
Ordering and removal of generation synchronization. The performance of these
methods are measured using a flare pattern design problem. Selected methods
are then used in the real world problem of optimization of AAR-44 Missile
Warning Receiver Optimization.
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