Accepted Manuscript

SN 00160002

5

Journal
of The Franklin Institute

ENGINEERING AND APPLIED MATHEMATICS

A New Approach to Global Stabilization of High-Order Time-Delay
Uncertain Nonlinear Systems via Time-Varying Feedback And
Homogeneous Domination

Shao-Hua Yang, Zong-Yao Sun, Zhuo Wang, Ting Li

Pl S0016-0032(18)30424-1

DOI: 10.1016/j.jfranklin.2018.05.063
Reference: Fl 3516

To appear in: Journal of the Franklin Institute
Received date: 21 June 2016

Revised date: 19 March 2018

Accepted date: 27 May 2018

Please cite this article as: Shao-Hua Yang, Zong-Yao Sun, Zhuo Wang, TingLi, A New Ap-
proach to Global Stabilization of High-Order Time-Delay Uncertain Nonlinear Systems via Time-
Varying Feedback And Homogeneous Domination, Journal of the Franklin Institute (2018), doi:
10.1016/j.jfranklin.2018.05.063

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.


https://doi.org/10.1016/j.jfranklin.2018.05.063
https://doi.org/10.1016/j.jfranklin.2018.05.063

A New Approach to Global Stabilization of High-Order
Time-Delay Uncertain Nonlinear Systems via Time-

Varying Feedback And Homogeneous Domination !

Shao-Hua Yang “*,  Zong-Yao Sun “* %,  Zhuo Wang ¢, . Ting Li ¢

@ School of Statistics, Qufu Normal University, Qufu, Shandong Province, 273165, P. R»China,
b Institute of Automation, Qufu Normal University, Qufu, Shandong Provingé;273165, P. R. China,
¢ School of Instrumentation Science and Optoelectronics Engineering,

Beihang University, Beijing, 100191, P. R. China

Abstract This paper addresses the state-feedbacksstabilization problem for a class
of high-order uncertain nonlinear systems with multiple time-delays. The distin-
guished feature of the systems to be investigated/is the serious coexistence between
unknown time-varying parameters and unknown multiple time-delays. Time-varying
method combined with adaptive techniquens used to capture the possible unknowns
and delayed states. The new centrol strategy is presented based on homogeneous
domination idea and the choice of a Lyapunov-Krasovskii functional. Finally, the
developed scheme is used to stabilize mass-spring mechanical system with unknown

time-delays.

Key words High=order incertain nonlinear system; multiple time-delays; time-

varying method; homogeneous domination; mass-spring mechanical system.

1 INTRODUCTION

Control design for a“class of high-order nonlinear systems has attracted considerable attentions in
recent fifteen years, in view of the more general structure and some potential applications in practice.
However; itrhas been recognized as an intricate challenge due to the infeasibility of existing method,
such as feedback linearization [1] and backsteping [2]. Delightedly, combining constructive design with

stability theorem perfectly, adding a power integrator method promoted the successful solutions to
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