Multi-objective Optimization

[Lino Costa
NSOS - Nonlinear Systems Optimization and Statistics

University of Minho, Portugal

lac@dps.uminho.pt




Dimensionality reduction

Multiple contlicting objectives to optimize —
Pareto-optimal solutions (trade-offs between

objectives);

Large number of objectives — increasing difficulty “~

for the multi-objective optimizers;

Difficulty to represent and visualize the Pareto-

optimal frontier with more than three objectives;

Statistical tools: Principal Components Analysis,
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Application of these techniques before, during or

after the search.
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Performance Metrics

° Evaluating closeness to the Pareto—optimal front
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Evolutionary Algorithms
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Elitism strategies

Constraint handling techniques

Scalarization methods

Hybridization with other algorithms
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Real world applications

e [aminated plate design optimization

* Optimization of the sensor and actuator capabilities of piezoelectric

laminated plates

X 1.2 oo
X 2
’ / L
- I 1O gt
k |
5 / E 08 Aot
: = !
[ N ¥ 06 et
0.4 ot
& i
o maty, T +
: / 0.2 st
maty X - 0.0 +— ‘ ; :
2 4567 849 2131415 T18192021 22232425
it oy » 01234506 8 9I0I11213141516171819202122232425

H

* Inverse analysis techniques on displacements measured during
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