Author’s Accepted Manuscript

Adaptive Neural Control for a Class of Pure-
Feedback Nonlinear Time-Delay Systems with
Asymmetric Saturation Actuators

Zhaoxu Yu, Shugang Li, Zhaosheng Yu

NEUROCOMPUTING
LETTERS

www.elsevier.convlocate/neucom

PII: S0925-2312(15)01328-4
DOI: http://dx.doi.org/10.1016/j.neucom.2015.09.020
Reference: NEUCOM16088

To appear in:  Neurocomputing

Received date: 3 December 2014
Revised date: 21 May 2015
Accepted date: 8 September 2015

Cite this article as: Zhaoxu Yu, Shugang Li and Zhaosheng Yu, Adaptive Neural
Control for a Class of Pure-Feedback Nonlinear Time-Delay Systems witl
Asymmetric Saturation Actuators, Neurocomputing
http://dx.doi.org/10.1016/j.neucom.2015.09.020

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.2015.09.020
http://dx.doi.org/10.1016/j.neucom.2015.09.020

Adaptive Neural Control for a Class of Pure-Feedback
Nonlinear Time-Delay Systems with Asymmetric
Saturation Actuators

Zhaoxu Yu!, Shugang Li?>, Zhaosheng Yu?

1. Key Laboratory of Advanced Control and Optimization for Chemical Processes of
Ministry of Education, Fast China University of Science and Technology, Shanghai, PR
China, 200237.

2. School of management, Shanghai University, Shanghai, PR China, 200444.

3. School of Electric Power, South China University of Technology, Guangzhou, PR
China, 510640

Abstract

This paper addresses the problem of adaptive tracking control for a class of
uncertain pure-feedback nonlinear time-delay systems with unknown asym-
metric saturation actuators. The considered problem is challenging due to the
existence of unknown distributed time-varying delays and asymmetric satu-
ration actuator. In particular, the difficulties from distributed time-varying
delays and unknown asymmetric saturation nonlinearity are processed by
using the mean value theorem for integrals and a Gaussian error function-
based continuous differentiable model, respectively. Then, based on a novel
combination of mean value theorem, Razumikhin functional method, vari-
able separation technique and Neural Network (NN) parameterization, an
adaptive neural controller which involves only one parameter to be updated
is presented for such systems via Dynamic Surface Control (DSC) technique.
Moreover, the DSC technique can overcome the problem of ‘explosion of com-
plexity’ in the traditional backstepping design. All signals in the closed-loop
system remain semi-globally uniformly ultimately bounded (SGUUB), and
the tacking error converges to a small neighborhood of the origin. Finally,
simulation results are given to verify the effectiveness of the proposed design.
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