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A Proposal of Crossover Method for Complex Building Blocks
Overlapping

Miwako TsuJji,t MASAHARU MUNETOMO? and KIYOSHI AKAMA?

In order to realize effective genetic algorithms, there have been several techniques to identify
linkage sets of loci to form a building block (BB) (Heckendorn, et al.). By contrast, the way to
realize effective crossover from the linkage information given by such techniques has not been
studied enough. Especially for problems with overlapping BBs, a crossover method proposed
by Yu, et al. (2005) is the first and only known research. However it cannot perform well for
problems with complexly overlapping BBs due to BB disruptions and insufficient variety of
crossover sites. In this paper, we propose a crossover method which examines values of given
parental strings to determine which variables are exchanged to produce new and different
strings without increasing BB disruptions as much as possible. Because the proposed method
considers the context of parental strings, it is called context dependent crossover (CDC).
Combining a scalable linkage identification technique and the CDC, an effective algorithm
for problems with overlapping BBs is provided. Moreover, to test the proposed method, we
design test functions with controllable complexity of overlaps.
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Fig.9 Example of context dependent crossover (CDC). left: remove same BBs,

middle: remove edges where BB disruption does not occur, right: resulting

graph.
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Table 1 The % of runs which obtain optimal solutions and the average number (#)

of generations required to obtain the optimal solutions in GAs with pro-

posed method, existing method, and 1point-, 2point-, uniform-crossovers.
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Table 5 Computation times for linkage identification, evo-
lution and total (sec). The EM in the table is for
Existing Method.

linkage  evolution total
D°-GA with CDC 7.155 16.239 16.239
D?-GA with EM 7.136 487.678 480.542
BOA - - 1337.277
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