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Interactive Clustering Based on a Feature Extraction Method
for Clustering Results on High Dimensional Data Sets

TOMOTAKE NAKAMURA," YOKO KAMIDOI,*t
SHIN’ICHI WAKABAYASHI't and NORIYOSHI YOSHIDATt

It is difficult to judge whether clustering results obtained by a clustering method are useful
for users. In order to bridge a gap between user’s needs and a user’s level of technique for
controlling of clustering algorithms, we propose the Interactive Clustering Method (ICM), the
Feature Extraction Method (FEM) and the Indicator Function (IF), where FEM and IF are
parts of ICM. ICM consists of a user, a clustering method, a method which outputs a relation
between two clustering results, FEM which can extract a clustering result, and a function
which outputs an indicator for selecting a desired clustering result. FEM can extract clusters
which differ from other clusters and distribution of the clusters as a feature of a clustering re-
sult and output the features in a form as available to the user. By using IF, users can choose
a more natural clustering result. In this paper, we focus on ICM’s application to decision
supports on user’s setting of input parameters of a clustering algorithm until user’s needs are
satisfied. In simulation experiments, we show the process of acquiring a desired clustering
result by ICM and we show effectiveness of ICM.
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Algorithm ICM (Original data Set: ODS);
begin
Coest =: 03 Frest = 0;
while not(Cpes: -satisfies_user) do
begin
IP cmy IP v =: UserInputParameter();
DS =: TF(ODS, IP15);
C,C' =: CM(DS,IPcu);
F = FEM(C");
R =: DIFF(C,Chent);
I =: IF(C,Cpest, F, Frest);
Crest =: UserUpdateCluster(F, Frest, R, I);
Frest =: UserUpdateFeature(Cpest );
end;
return(Cpest);
end;

02 0000O00O00O0ODOOOOoOoo0Oo
Fig.2 The interactive clustering.
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Fig.7 Vectors in each cluster for attribute x, when C3,

C4, C5 and C6 are one cluster C10.
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Fig.9 The process of acquiring a desired clustering result.
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Table 1 The values of parameters, classification error E¢

and clustering error E{ on each clustering result.

Poin Py P clusters Ec Eé
Ca 1 2 5 24 0.225 0.356
Cp 20 2 10 13 0.235 0.357
Ce 10 2 20 12 0.233 0.342
Cp 3 2 5 27 0.229 0.316
f Cc
Cco,Ccnoise
Cc3s,Ccs,Cenois
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Fig.10 Relation between clusters in Cp and ones in Cc.
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Fig.11 Characteristic vectors found for attribute 3 in

clustering results C4 of Census Income Database.
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clustering results Cp of Census Income Database.
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