Communicated by Dr Zhao Zhang

Accepted Manuscript

NEUROCOMPUTING

e s i

A Collaborative-Competitive Representation Based Classifier Model

Haoliang Yuan, Xuecong Li, Fangyuan Xu, Yifei Wang, Loi Lei Lai,
Yuan Yan Tang

PII: S0925-2312(17)31527-8

DOI: 10.1016/j.neucom.2017.09.022 e
Reference: NEUCOM 18890 PUBLICATIONS
To appear in: Neurocomputing

Received date: 18 December 2016

Revised date: 1 September 2017

Accepted date: 6 September 2017

Please cite this article as: Haoliang Yuan, Xuecong Li, Fangyuan Xu, Yifei Wang, Loi Lei Lai,
Yuan Yan Tang, A Collaborative-Competitive Representation Based Classifier Model, Neurocomputing
(2017), doi: 10.1016/j.neucom.2017.09.022

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.2017.09.022
http://dx.doi.org/10.1016/j.neucom.2017.09.022

A Collaborative-Competitive Representation Based
Classifier Model

Haoliang Yuan®*, Xuecong Li*, Fangyuan Xu®, Yifei Wang?®, Loi Lei L#ai%
Yuan Yan Tang®
2School of Automation, Guangdong University of Technology Guangzhot 510006:

b Department of Computer and Information Science, University of Maeau, Macau
999078, China.

Abstract

Collaborative representation based classifier (ERC)»rodel has been widely
applied in pattern recognition and machine learning. The mechanism of CRC
model mainly includes two steps: first, using'the training samples across all
classes to collaboratively represent the, test sample; second, assigning the
test sample to the class with the minimal residual. Essentially, the first step
exploits the collaborativetability of all training sample to represent the test
sample, and the second step exploits the competitive ability of the training
samples in each class to represent the test sample. However, traditional CRC
model viewsdthe first’step and second step as two independent procedures
and ignores theivrelationships. To overcome this shortage, in this paper,
we propose arhovel collaborative-competitive representation based classifier
(CCRE)umodel, which incorporates a regularization constraint term into the
objective function of CRC. Through theoretical analysis, we find that min-

imizing this constraint term is equivalent to the nearest-subspace classifier
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