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Motivation

Real-world problems often entail multiple and yet
conflicting objectives, known as Multi-objective
Optimization Problems (MOPs)

An example of the typical cost-profit trade-off and the Pareto front.

Pareto non-dominated solutions:
An optimization phenomenon whereby it is impossible to
make any one solution better off without causing at least
one solution worse off
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Why using Evolutionary Algorithm (EA)?
EAs are useful for tacking optimization problems by
exploiting natural selection phenomena and the learning
capability of problem solving

Pareto optimality principle is used to measure the
effectiveness of Multi-Objective Evolutionary
Algorithms (MOEAs) using MOP indicators as follows:

A classification of MOP indicators
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This research focuses on tackling MOPs using
MOEA-based model.
Specifically, the micro Genetic Algorithm (mGA) is
used as the base MOEA model, which has salient
properties as follows.

a Genetic Algorithm (GA) evolutes with a small population
size, i.e. three to six chromosomes
able to solve non-linear optimization problems
uses a restart strategy to achieve convergence and to
maintain diversity as compared with GA
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mGA is used as the building block to design and develop
an enhanced model to tackle MOPs, i.e. Modified mGA
(MmGA)
The MmGA is evaluated comprehensively using
benchmark MOPs
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Research Problem & Objective

The key research questions is:
how to improve the convergence properties of the
MmGA solutions towards the Pareto front while
preserving the salient properties of the original mGA
model?

The research objectives is:
to improve the original mGA model in tackling MOPs with
good convergence properties towards the Pareto front
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mGA-based models

The population sizes in mGA-based models
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The MmGA Model

A flowchart of the proposed MmGA model.
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The MmGA Model

Improving the convergence properties towards to the
true Pareto front as compared with mGA using

An NSGAII inspired elitism method
An extended population formation method

An NSGA-II inspired elitism strategy.
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The MmGA Model

An extended population formation procedure,
adapted from Coello and Toscano Pulido (2001);

Coello and Pulido (2005).
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The MmGA Model

The pseudo-code of the overall MmGA model.
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Summary of Experiments with Selected Result

Key result: It achieved fast convergence in Igd with
statistical significance results.

A comparison between Igd of mGA (i.e. dotted lines) and bootstrapped Igd
of MmGA. The error bars indicate the 95% confidence intervals

of the mean Igd results of MmGA.
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Conclusions and Contributions

The key contributions of this research are as follows:
Created an enhanced mGA-based models to provide
near optimal solutions with reference to the true Pareto
front for undertaking MOPs
Assessed the proposed models with benchmark MOPs
and conducted a comprehensive performance
comparison with other similar models
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Conclusions and Contributions

Quantified all results with the bootstrap statistical
method to confirm the stability of performance (see
paper)
Derived the time complexity analysis using the big-O
notation (see paper)
The details of this research is published: Tan, C. J., Lim,
C. P. and Cheah, Y.-N. (2013). A modified micro genetic
algorithm for undertaking multi-objective optimization
problems, Journal of Intelligent and Fuzzy Systems
24(3): 483-495.
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The further works of this research are as follows:
to attempt to measure the performance of the MmGA
using other MOP indicators,
to evaluate the applicability of the MmGA to undertake
real-world MOPs, and
to hybrid EA models and other neural computing models
in forming new MOEA models.
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