Author’s Accepted Manuscript

EUROCOMPUTING

Novel Observer-Based Output Feedback Control
Synthesis of Discrete-Time Nonlinear Control
Systems Via A Fuzzy Approach

Guotao Hui, Xiangpeng Xie

NEUROCOMPUTING
LETTERS

www.elsevier.comlocate/neucom

PII: S0925-2312(16)30371-X
DOI: http://dx.doi.org/10.1016/j.neucom.2016.05.033
Reference: NEUCOM17049

To appear in:  Neurocomputing

Received date: 22 September 2015
Revised date: 5 May 2016
Accepted date: 10 May 2016

Cite this article as: Guotao Hui and Xiangpeng Xie, Novel Observer-Base
Output Feedback Control Synthesis of Discrete-Time Nonlinear Control System
Via A Fuzzy Approach, Neurocomputing
http://dx.doi.org/10.1016/j.neucom.2016.05.033

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


http://www.elsevier.com/locate/neucom
http://dx.doi.org/10.1016/j.neucom.2016.05.033
http://dx.doi.org/10.1016/j.neucom.2016.05.033

Novel Observer-Based Output Feedback
Control Synthesis of Discrete-Time Nonlinear

Control Systems Via A Fuzzy Approach

Guotao Hui?, Xiangpeng Xie ™°
a(College of Information Science and Engineering, Northeastern University,
Shenyang, 110004, China.

b Institute of Advanced Technology, Nanjing University of Posts and

Telecommunications, Nanjing 210003, China.

¢School of Automation, Huazhong University of Science and Technology, Wuhan

430074, China.

Abstract

The paper is focus on less conservative design of observer-based output feedback
control synthesis of discrete-time Takagi-Sugeno fuzzy systems on account of an
improved homogenous polynomial approach. Compared with those previous meth-
ods in the cited literature, a novel fuzzy observer-based output feedback law is
constructed in virtue of utilizing one promising solution to homogenous polynomi-
als that are parameter-dependent on both the current-time and those multi-steps
past-time normalized fuzzy weighting functions with a pair of prescribed degrees.
It is rather remarkable that more information contained in the normalized fuzzy
weighting functions is integrated to build the proposed control law, and thus the
conservatism left behind previous results can be released in this work. Moreover, a

robust version of the underlying result is also proposed. Finally, the effectiveness of
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