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Genetic Alogorithms for Optimization : A Case study of
Machine-Part Group Formaiton Problems™

Yong Ho Han* - Kwang Ryel Ryu*

ABSTRACT

This paper solves different machine-part group formation (MPGF) problems using genetic

algorithms to demonstrate that it can be a new robust alternative to the conventional heu-

ristic approaches for optimization problems. We first give an overview of genetic

algorithms: Its principle, various considerations required for its implementation, and the

method for setting up parameter values are explained. Then, we describe the MPGFE prob-

lem which are critical to the successful operation of cellular manufacturing or flexible

manufacturing systems, We concentrate on three models of the MPGF problems whose

forms of the objective function and /or constraints are quite different from each other.

Finally, numerical examples of each of the models described above are solved by using gen-

etic algorithms, The result shows that the solutions derived by genetic algorithms are com-

parable to those obtained through problem-specific heuristic methods,
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2.1 Genetic Algotithm2| #2| A ¢ o N 7B bit stringe2 FAE
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Ae A HAAAE 2 {FHPE ] ate
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o] %3 38)(candidate solution)2] FH(popu-
lation)-& 7kA3L EWals, FAYAE A&
olg s, WHAA 7te vEH AHE AX
dugFoltt, GAY A FxE (19 1]
o g} Frde Awe vl Al (generation) ot
t} evaluation, selection, recombination (cros-
sover®} mutation® 2 T4 A @AE AR
th olgldl M= GAY HdE 7zt GAME ¥
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procedure GA
begin
t=0:
initialize PQt);
--P(t) is the population at time ¢
evaluate structures in p(f);
while (termination condition not satisfied) do
begin
t=t+1:
select P(t) from P(t—1);
recombine structures in P(t):
eveluate structures in P(t);
end
end.

(32 1] Genetic Algorithm| T+

2.1.1 Initialization
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o] FEs)2 b 3& solution (A& StoljA]
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structure (43
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Natural system Genetic algorithm
gene feature

allele feature value
chromosome string

genotype structure
phenotype . solution
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