
Author's Accepted Manuscript

Robust adaptive neural network control of a
class of uncertain strict-feedback nonlinear
systems with unknown dead-zone and dis-
turbances

Gang Sun, Dan Wang, Mingxin Wang

PII: S0925-2312(14)00686-9
DOI: http://dx.doi.org/10.1016/j.neucom.2014.05.039
Reference: NEUCOM14243

To appear in: Neurocomputing

Received date: 28 October 2013
Revised date: 16 March 2014
Accepted date: 17 May 2014

Cite this article as: Gang Sun, Dan Wang, Mingxin Wang, Robust adaptive
neural network control of a class of uncertain strict-feedback nonlinear
systems with unknown dead-zone and disturbances, Neurocomputing, http://dx.
doi.org/10.1016/j.neucom.2014.05.039

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/neucom

http://dx.doi.org/10.1016/j.neucom.2014.05.039
http://dx.doi.org/10.1016/j.neucom.2014.05.039
http://dx.doi.org/10.1016/j.neucom.2014.05.039
http://dx.doi.org/10.1016/j.neucom.2014.05.039
http://dx.doi.org/10.1016/j.neucom.2014.05.039
http://dx.doi.org/10.1016/j.neucom.2014.05.039
http://dx.doi.org/10.1016/j.neucom.2014.05.039


Robust adaptive neural network control of a class of

uncertain strict-feedback nonlinear systems with

unknown dead-zone and disturbances✩

Gang Suna,b, Dan Wangb,∗, Mingxin Wanga

aDepartment of Mathematics and Physics, Hunan Institute of Technology, Hengyang
421002, China

bSchool of Marine Engineering, Dalian Maritime University, Dalian 116026, China

Abstract

In this paper, a robust adaptive neural control design approach is presented
for a class of perturbed strict-feedback nonlinear systems with unknown dead-
zone. In the controller design, different from existing methods, all the virtual
control laws need not be actually implemented at intermediate steps, and only
one actual robust adaptive control law is constructed by approximating the
lumped unknown function of the system with a single neural network at the
last step. By this approach, the structure of the designed controller is much
simpler since the causes for the problem of complexity growing in existing
methods are eliminated. Stability analysis shows that the proposed scheme
can guarantee the uniform ultimate boundedness of all the closed-loop system
signals, and the steady-state tracking error can be made arbitrarily small by
appropriately choosing control parameters. Simulation studies demonstrate
the effectiveness and merits of the proposed approach.

Keywords: robust adaptive control, single neural network, uncertain
strict-feedback nonlinear systems, dead-zone, disturbances

✩This work is supported in part by the National Natural Science Foundation of China
(Grant Nos. 61074017, 61273137, 61374009, and 51209026), Scientific Research Fund of
Hunan Institute of Technology.

∗Corresponding author.
Email addresses: new.sungang@gmail.com (Gang Sun), dwangdl@gmail.com (Dan

Wang), wangmx54@126.com (Mingxin Wang)

Preprint submitted to Neurocomputing May 27, 2014



Download	English	Version:

https://daneshyari.com/en/article/6866383

Download	Persian	Version:

https://daneshyari.com/article/6866383

Daneshyari.com

https://daneshyari.com/en/article/6866383
https://daneshyari.com/article/6866383
https://daneshyari.com/

