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I-niceMO Enhanced Algorithm Based on Intersection Angel Geometry

Abstract

Abstract: To exactly determine the number of cluster centers and correctly identify the candidate cluster
centers, an I-niceMO enhanced(l-niceMOEN) algorithm based on intersection angel geometry is proposed.
As many distributions of intersection angles and distances as possible between observation points and
data points are utilized to recognize the candidate cluster centers to avoid the neglection of cluster
centers. The spectral clustering algorithm is used to automatically merge the candidate cluster centers
according to the eigenvalues of Laplacian matrices. The number of final cluster centers is determined by
the number of merged candidate cluster centers. The number of clusters can be automatically
determined by I-niceMOEn algorithm and the manual parameter input for clustering is not needed. The
experimental results show that I-niceMOEn algorithm is convergent and outperforms the traditional
automatic clustering methods and I-niceMO algorithm.
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Abstract: To exactly determine the number of cluster centers and correctly identify the candidate cluster
centers, an [-niceMO enhanced(I-niceMOEn) algorithm based on intersection angel geometry is proposed. As
many distributions of intersection angles and distances as possible between observation points and data
points are utilized to recognize the candidate cluster centers to avoid the neglection of cluster centers. The
spectral clustering algorithm is used to automatically merge the candidate cluster centers according to the
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Table 1 Description of synthetic datasets
e B & Bk S
S1 1 000 10 10
S2 2000 20 10
S3 3000 30 10
S4 4000 40 10
S5 1 000 10 20
S6 2 000 20 20
S7 3000 30 20
S8 4000 40 20
®2 OASHIRE
Table 2 Description of real-world datasets
ik Bl & o Yz
Wine 178 3 13
Iris 150 3 4
Breast 569 2 30
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Table 3 Comparison of cluster number on synthetic datasets

HAm ik FAEL Elbow Silhouette I-niceSO I-niceMO I-niceMOEn
S1 10 13 10 7 9 10
S2 20 28 19 15 20 20
S3 30 36 33 24 25 30
S4 40 56 46 34 37 40
S5 10 12 9 9 10 10
S6 20 25 18 17 18 20
S7 30 44 27 25 30 30
S8 40 56 41 24 39 40
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Table 4 Comparison of cluster number on real-world datasets

e e R Elbow Silhouette I-niceSO I-niceMO I-niceMOEn
Wine 3 7 2 2 5 3
Iris 3 6 2 2 4 3
Breast 2 6 2 4 6 2

x5 A EBIRE LA XS

Table 5 Comparison of purity on synthetic datasets

e EHIE I-niceSO/% [-niceMO/% [-niceMOEn/%
S1 10 72.9 87.1 100
S2 20 79.1 100 98.6
S3 30 82.6 100 99.3
S4 40 82.4 92.8 98.5
S5 10 91.0 100 100
S6 20 83.8 73.5 100
S7 30 76.3 100 100
S8 40 49.6 97.6 100

Ro KR LA

Table 6 Comparison of purity on real-world datasets

Hiuse RAE I-niceSO/% I-niceMO/% I-niceMOEn/%
Wine 3 68.5 85.0 96.0
Iris 3 66.6 95.0 88.0
Breast 2 87.7 85.9 89.5
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