
Accepted Manuscript

Title: Fuzzy Clustering with Nonlinearly Transformed Data

Authors: Xiubin Zhu, Witold Pedrycz, Zhiwu Li

PII: S1568-4946(17)30437-4
DOI: http://dx.doi.org/doi:10.1016/j.asoc.2017.07.026
Reference: ASOC 4354

To appear in: Applied Soft Computing

Received date: 5-10-2016
Revised date: 3-7-2017
Accepted date: 13-7-2017

Please cite this article as: Xiubin Zhu, Witold Pedrycz, Zhiwu Li, Fuzzy
Clustering with Nonlinearly Transformed Data, Applied Soft Computing
Journalhttp://dx.doi.org/10.1016/j.asoc.2017.07.026

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.asoc.2017.07.026
http://dx.doi.org/10.1016/j.asoc.2017.07.026










Fuzzy Clustering with Nonlinearly Transformed Data 

 

 

Xiubin Zhua,b, Witold Pedryczc,a,e, and Zhiwu Lid,a* 

 

a School of Electro-Mechanical Engineering, Xidian University, Xi’an 710071, China 

(xbzhu@mail.xidian.edu.cn) 

b Key Laboratory of Electronic Equipment Structure Design (Xidian University), Ministry of 

Education, Xi’an 710071, China 

c Department of Electrical and Computer Engineering, University of Alberta, Edmonton T6R 

2V4 AB, Canada (wpedrycz@ualberta.ca) 

d Institute of Systems Engineering, Macau University of Science and Technology, Taipa, 

Macau (zhwli@xidian.edu.cn) 

e Faculty of Engineering, King Abdulaziz University, Jeddah 21589, Saudi Arabia 

*Corresponding author. Tel.: (+86)29 88 20 19 86. E-mail address: zhwli@xidian.edu.cn 

 

Highlights

 Proposed is a novel nonlinear data transformation method for Fuzzy C-Means 

algorithm. 

 Original data are projected in a nonlinear fashion into a new space with no change of 

space dimensionality. 

 Particle Swarm Optimization is used to optimize nonlinear transformation. 

 

Abstract 

The Fuzzy C-Means (FCM) algorithm is a widely used objective function-based clustering 

method exploited in numerous applications. In order to improve the quality of clustering 

algorithms, this study develops a novel approach, in which a transformed data-based FCM is 

developed. Two data transformation methods are proposed, using which the original data are 

projected in a nonlinear fashion onto a new space of the same dimensionality as the original 

one. Next, clustering is carried out on the transformed data. Two optimization criteria, 

namely a classification error and a reconstruction error, are introduced and utilized to guide 

the optimization of the performance of the new clustering algorithm and a transformation of 

the original data space. Unlike other data transformation methods that require some prior 

knowledge, in this study, Particle Swarm Optimization (PSO) is used to determine the 

optimal transformation realized on a basis of a certain performance index. Experimental 

studies completed for a synthetic data set and a number of data sets coming from the Machine 
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