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ABSTRACT

Clustering is one of the most well-known unsupervised learning methods that clusters data into homogeneous
groups. Clustering has been used in various applications and FCM is one of the representative methods. In Fuzzy
C-Means(FCM), however, cluster centers tend leaning to high density areas because the Euclidean distance measure
forces high density clusters to make more contribution to clustering result. Previously proposed was
density-independent clustering method, where cluster centers were made not to be close each other and relived the
center deviation problem. Density-independent clustering method has a limitation that it is difficult to specify the
position of the cluster centers. In this paper, an enhanced density-independent clustering method with an additional
term that makes cluster centers to be placed around dense region is proposed. The proposed method converges more to
real centers compared to FCM and density-independent clustering, which can be verified with experimental results.
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U : data point membership
V : cluster center

1: initialize V

2:initializet=0

3:do

4 t—t+1

5. calculate U using Eg. (10)

6: calculate VV using Eq. (12)

7: while U and V do not satisfy convergence qualification
8: retum U and V

Fig. 1 EDI-FCM algorithm
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Table. 1 Update equations for cluster centers

Clustering .
TG Update equation
¥
-Zlu’f$‘
FCM v; = ! —
E ug‘.
i=1
N y C
Zlui'jxl —alz%vb
DI-FCM v = —
Euf/ —aC
i=1
e
> (i +P)x aEv,,
i=1
EDI-FCM o = b=
J N
Z (uf; +8)—alC-1)

970



v, &g

11

2t

7] 0| theFe FCME] g o] EXakA|qF E &= 2fo]
of o3t FHAEFHL e7E MEstuAt o P>
DI-FCMo] 43tz Al ofA= FCM¥} DI-FCME
Aoksl= EDI-FCM3} w|walgdcy. 18 2% FCM,
DI-FCM, EDI-FCME A}4-3F A& 29l A3S HojE
t}. AE dlofEl= 37]e] S AHRE FAE o] 9lon
LEZ 99 Wrrt w2 Se|AEH= 500712 dlofE

5, U A 2719] S AE = 100709] HlolE 2

(b) EDI-FCM
Fig. 2 Clustering results with a dataset having 3 clusters
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Table. 2 Clustering results with a dataset having 3 clusters

Method
FCM
DI-FCM
EDI-FCM

Average Error
3.3097
2.7790
2.5736
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(b) EDI-FCM

Fig. 3 Clustering results with a dataset having 4 clusters
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Table. 3 Clustering results with a dataset having 4 clusters

Method Average Error
FCM 1.4003
DI-FCM 1.2935
EDI-FCM 1.0531
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