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Multi-component optimization problems

@ Complex real-world scheduling problem combining
different optimization functions.

@ The problem components are dependent.
@ Large scale problems.

@ There is also an uncertainty and dynamic factors in the
evaluation (i.e., dynamic stochastic multi-objective large
scale problems)

@ How to deal with this type of problems?
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TTP Approach

Main components of the approach

@ Increase the efficient of the fithess evaluation
(multiple-solutions are simultaneously evaluated).

@ TSP initialization from Lin-Kernighan algorithm.

@ Knapsack initialization using dynamic programming (on
subsets of items).

@ Variation operators based on dynamic programming.

@ Diversity maintainance methods based on hypervolume
and k-means clustering.
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TTP Approach

@ Aninitial TSP tour x is set and an initial z is given.
@ All items in z from the last / cities are taken.
K There is one evaluation for each /.

Multiple solution evaluation
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Table: Multiple solutions evaluated at the same time.
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TTP Approach

Dynamic programming for z initialization
@ Total weight is split among r groups.

@ zis also partitioned into r groups.

@ For each part of the partition, dynamic programming is
applied to maximize local value.

-

Dynamic programming as operator

@ Take a random set of variables z° from z.
@ Compute the total weight W for those items for which
zP =1
@ Using, maximize total value in z° subject to total sum W.

>
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TTP Approach

Diversity maintainance: HV

@ Keep a population of non-dominated solutions of minimum
size (e.g., 100, 50, 20).

@ For applying variation operators, take solutions at random.

@ Always remove solution with the lowest HV.

Diversity maintainance: k-means
@ Cluster all non-dominated solutions (k € {100, 50, 20}).
@ Select one random solution from each cluster.
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Conclusions

@ Results depend on the instances.

@ The method works well for large instances and poorer for
small ones.

@ More in-depth assessment and experiments required.
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