Evolutionary Multiobjective Optimization (EMO)

We consider a multi-objective problem of the form:
minimize (,(X), f,(X),...., f.(X))
subjectto X € S

Involving Kk > 2 conflicting objectives f, : R" — R to be minimized simultaneously. The decision (variable) vectors X = (X, Xy, Xapoess X, )

belong to the feasible set S.

Scope of Research:

* Bring together two diverse fields (EMO and MCDM), sharing common objective of solving multiobjective optimization problems.
« Hybrid EMO Algorithms using better scalarizing functions from MCDM.

« Efficient and practically viable EMO algorithms.

Concurrent Hybrid Algorithm UPS-EMO Algorithm
1. Create initial population.
2. Produce n children with randomly selected parents
: using point generation mechanism of Differential
Evolution (DE).
R 3. Combine current population with child population.
4. Filter dominated solutions away, and use filtered
24 Pareto—optimal population as current population.
—> . 5. If stopping condition is not met, continue to step 2.
LLocal search
B 1 Salient Features:
Salient Features: « Unrestricted Population Size, (hence the acronym UPS-
- - . EMO).
« Achievement scalarizing function used for scalarization of solutions found during the optimization.
» Hybrid algorithms have Novel termination criteria based because the population cannot oscillate.
on optimal value of scalarization function. - Improved efficiency in the beginning of the process
A saw tooth function for local search, which maintains (small population converges faster).
exploration-exploitation balance. . Better capability to capture the characteristics of
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