
 

Accepted Manuscript

Global Finite Time Stabilization of Pure-feedback Systems with Input
Dead Zone Nonlinearity

Zhikai Zhang, Guangren Duan, Mingzhe Hou

PII: S0016-0032(17)30159-X
DOI: 10.1016/j.jfranklin.2017.01.039
Reference: FI 2950

To appear in: Journal of the Franklin Institute

Received date: 19 October 2015
Revised date: 14 August 2016
Accepted date: 24 January 2017

Please cite this article as: Zhikai Zhang, Guangren Duan, Mingzhe Hou, Global Finite Time Stabilization
of Pure-feedback Systems with Input Dead Zone Nonlinearity, Journal of the Franklin Institute (2017),
doi: 10.1016/j.jfranklin.2017.01.039

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 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.jfranklin.2017.01.039
http://dx.doi.org/10.1016/j.jfranklin.2017.01.039


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Highlights

• A systematic procedure is developed for solving the problem of global finite time stabilization of

pure-feedback systems with dead-zone input;

• A novel system transformation technique is introduced to circumvent the difficulties arising from

nonaffine properties. The finite-time stabilizer is constructed based on the strengthened finite-

time Lyapunov stability theorem and the obtained results can accelerate convergence speed and

decrease settling time explicitly;

• As further extensions, the development of finite-time stabilizer for uncertain pure-feedback sys-

tems and the derivation of finite-time tracking controller are also presented.

• An application example for finite-time tracking control of the longitudinal motion dynamics of a

missile is provided to illustrate the effectiveness of the proposed approach.
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