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Abstract. In this article, the clustering problem under the criterion of minimum sum
of squares clustering is considered. This problem is a nonconvex program which possesses
many local optima. Its solution often falls into these traps. In this paper, we propose
a new noising method based clustering algorithm called Improved Noising Method based
Clustering (INMC). In the INMC algorithm, local iteration methods are integrated to
improve the solution obtained during the iteration process. In addition, a mergence and
partition mode is designed to establish the neighboring solution. Experimental results
on artificial and real-life data sets are given to illustrate the superiority of the INMC
algorithm over some known clustering methods.
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1. Introduction. The clustering problem is a fundamental problem that frequently arises
in a great variety of application fields such as pattern recognition, machine learning and
statistics. Clustering analysis is a formal study of algorithms and methods for grouping
or classifying objects without category labels. A cluster is a set of entities that are alike,
and entities from different clusters are not alike. In this article, we consider the minimum
sum of squares clustering problem stated as follows: Given N objects in Rm, allocate each
object to one ofK clusters such that the sum of squared Euclidean distances between each
object and the center of its belonging cluster for every such allocated object is minimized.
This problem is mathematically defined as

min
W,C

J(W,C) =

NX
i=1

KX
j=1

wijkxi − cjk2 (1)

where
KP
j=1

wij = 1, i = 1, . . . , N . If object xi is allocated to cluster Cj, then wij is equal

to 1; otherwise wij is equal to 0. Here, N denotes the number of objects, m denotes the
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