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Determination of Optimal Cluster Size Using Bootstrap
and Genetic Algorithm
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Abstract

Optimal determination of cluster size has an effect on the result of clustering. In K-means algorithm, the difference
of clustering performance is large by initial K. But the initial cluster size is determined by prior knowledge or
subjectivity in most clustering process. This subjective determination may not be optimal. In this paper, the genetic
algorithm based optimal determination approach of cluster size is proposed for automatic determination of cluster size
and performance upgrading of its result. The initial population based on attribution is generated for searching optimal
cluster size. The fitness value is defined the inverse of dissimilarity summation. So this is converged to upgraded
total performance. The mutation operation is used for local minima problem. Finally, the re-sampling of bootstrapping
is used for computational time cost.
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Fig. 1. General outline of GA
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Where, ¢, = ith element indata set,
C, = centroid of cluster that holds ith element,
K =Number of clusters
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Fig. 3. An Example of 0.5-uniform crossover
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Determination of Optimal Cluster Size Based on Genetic Algorithm

Begin
Generate population P
Begin
if (k™>6)
Py= kK, K+, k45, k-1, K-S
else
P=12..101
Eng
Evaluate P,
For i:=1 to MaxIteration do
Forj:=1to 11 do

Select two parents pl and p2 from P,

Offspring € (pl,p2)

Crossover(pl,p2)

Mutate offspring

Evaluate offspring and assign it to fitness

if ( fitness = StopCriterion)

Return fitness
Add offspring to Pi
Done

Return the best value from P
End
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Fig. 5 GA for Determination of optimal cluster size
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Table 1. Properties of datum

Iris Arrhythmia
Instance 150 457
Attribute 4 279
Class 3 16
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Table 3. Parameters for Genetic Algorithm

Crossover Rate 0.9
Mutation Rate 0.1
MAX Iteration 30
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Table 4. Means and Standard derivation of cluster

numbers
Mean SD
Iris 3.35 0.3479 -
Arrhythmia 8.05 1.3028
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Table 4. Cluster numbers and VC values

Iris Arrhythmia
AT vC it vC
2 0.7 7 1.98
3 0.64 8 1.73
4 0.69 9 2.33
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