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A New Genetic Representation and Common Cluster Crossover
for Real-world Job Shop Scheduling Problems

MASARU TEZUKA' and MASAHIRO HIJIt

This paper describes a genetic algorithm approach for real-world job shop scheduling prob-
lems. We developed a new genetic representation and an efficient crossover operator called
Common Cluster Crossover (CCX). In our representation, chromosomes represent the shift of
the order in a sequence. To preserve sub-sequences and their absolute positions in crossover
operations, we implemented the process to identify the cluster of the sub-sequences and ap-
plied the CCX which exchanges common clusters between two parents. The application to
scheduling of two benchmark problems and an audio parts manufacturer proved the effective-
ness of the approach.
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Fig.1 The alleles.
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Fig.4 Common Cluster Crossover (CCX).
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Fig.7 Frequency distribution of Makespan in 100 trials without mutation.
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Table 2 The result of the audio parts manufacturer.

CCX SXX
average | stdev | average | stdev
(a) Setup time 2216.9 5.7| 2216.9 4.9
(b) Tardiness and stock 16.9 1.5 17.3 1.8
(c) All criteria 91.4 5.4 96.2 5.5

stdev: standard deviation
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