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Abstract: Evolutionary algorithms (EAs) have proven to be powerful optimizers 
which make them excellent candidates to solve complex optimization problems such 
as engineering design optimization problems. However, population based iterative 
techniques such as evolutionary algorithms require numerous evaluations of 
candidate solutions. For many real world optimization problems such evaluations 
may take hours to days of computation, making use of iterative techniques such as EA 
unfeasible.  Reducing the number of such evaluations without compromising much on 
the solution accuracy is the only feasible means to solve this problem. In this chapter 
we briefly detail various tools which can be used to build the approximation models 
for fitness function approximation in evolutionary algorithms. We further present the 
special scenario where the solution space is inflicted by uncertainty. A brief 
discussion on such uncertain environment has been included. Simulation results from 
application of the enhanced Dynamic Approximate Fitness based Hybrid 
Evolutionary Algorithm (DAFHEA – II) to such problems have been presented. 
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