Accepted Manuscript

NEUROCOMPUTING

e s i

A Multi-Objective Biclustering Algorithm Base On Fuzzy Mathematics

Xiaoshu Zhu, Jie Qiu, Miao Xie, Jianxin Wang

PII: S0925-2312(17)30444-7
DOI: 10.1016/j.neucom.2017.01.095
Reference: NEUCOM 18194 e
N PUBICATIONS
To appear in: Neurocomputing
Received date: 16 May 2016
Revised date: 24 November 2016
Accepted date: 10 January 2017

Please cite this article as: Xiaoshu Zhu, Jie Qiu, Miao Xie, Jianxin Wang, A Multi-Objective Biclustering
Algorithm Base On Fuzzy Mathematics, Neurocomputing (2017), doi: 10.1016/j.neucom.2017.01.095

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/10.1016/j.neucom.2017.01.095
http://dx.doi.org/10.1016/j.neucom.2017.01.095

A Multi-Objective Biclustering Algorithm Base On
Fuzzy Mathematics

Xiaoshu Zhu®? ¢, Jie QiuP* Miao Xie®, Jianxin Wang®

@School of Information Science and Engineering, Central South University, Changshas
410083, China.
bSchool of Computer Science and Engineering, Yulin Normal University, Yulin, 587000,
China.
¢Guangzi Universities Key Lab of Complex System Optimization and Big Data”Processingy
Yulin Normal University, Yulin, 537000, China.

Abstract

Biclustering algorithm is to cluster in the horizontal'and vertical directions si-
multaneously in matrix. This algorithm identifies.a.set of sub-matrix by adopt-
ing a greedy iterative strategy, which employs“the mean squared residue to
measure the element consistency of<a subsmatrix. Biclustering algorithm is
widely applied in large and complex\data.” However, different versions of bi-
clustering algorithm always have the problem that with the increasing of data
size, more irrelevant rows”or ¢elumns are involved in clustering which results
in the poor performance of clustering. Therefore, this paper proposes a new
algorithm, which combines fuzzy member matrix and comprehensive evaluation
in fuzzy mathématics with multi-objective optimization algorithm to improve
the performange of biclustering algorithm. In order to validate the effectiveness
of the ew algerithm, the performance the new algorithm and other three main-
stréeam algorithms are compared on three gene/protein expression datasets. The
results show the new algorithm has better element consistency, and sub-matrix
capacity than other algorithms.
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