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! Weighted Aggregation based method
2 Dominance based method
% Indicator based method
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! Hypervolume

2 Crossover

3 Mutation

* Model-Based Evolutionary Algorithms
® Estimation of distribution

® Inverse Modeling

" Surrogate Modeling

8 Univariate EDAs

° Multivariate EDAs

% Multi-Objectve EDA
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7 regularity model-based multi-objective estimation of distribution
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® Local Principal Component Analysis

® Eigen vector

0 | argest eigenvalue
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Bayesian multi-objective optimization algorithm (BMOA)

2 archive

% naive mixture-based multi-objective iterated density estimation
evolutionary algorithm (MIDEA)

* multi-objective hierarchical BOA(mohBOA)
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! Pareto optimal fronts

2 diversified

® Decision Space

* Objective space

® Fuzzy C-mean Clustering (FCM)
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A Model-Based Evolutionary Algorithm using

FCM-clustering and the PCA
Gh. Pezhman

Faculty of Computer Engineering and Information Technology, Shahid Sattari University of
Aeronautical Sciences and Technology

Abstract

The structure of operators in most traditional multi-objective evolutionary algorithms are based
on fixed heuristics such as intersection and mutation, so they are unable to learn the structures or
properties of optimization problems. To equip the evolutionary algorithms with the learnability
feature, model based evolutionary algorithms are presented. In the model evolutionary
algorithms, innovative operators are replaced by machine learning models such as instructional
and sample models. In this paper, a multi-objective model-based evolutionary algorithm is
proposed in which in each generation, a probable area of the search space is modeled by a
probabilistic model. In the decision area in the search space, which is comprised of the dominant
points with better ranks, the clustering is performed either by different fuzzy methods, or by a
crowding tournament selection operator on the first order dominant points. So, the points at
close range to each other are removed and the result is considered to be the center of the
clusters, and then, clustering is done based on the nearest neighbors. The principal component
analysis algorithm, which is the best method for linearly reducing the given dimensions, is used
for making the models. New solutions are obtained from the obtained model based on a normal
distribution. The proposed method is tested and the results are compared with the method of
non-dominated sorting genetic algorithms. The results show that this method is faster than
earlier methods and has fewer repetitions and evaluation of functions, leading to better results.

Keywords: Crowding Tournament Selection Operator; Model-based evolutionary
Algorithms; Fuzzy clustering; Multi-objective optimization; PCA.
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