
 

Accepted Manuscript

Static Output Feedback Control of Nonhomogeneous Markovian
Jump Systems with Asynchronous Time Delays

Jun Cheng, Ju H. Park, Hamid Reza Karimi, Xudong Zhao

PII: S0020-0255(16)30787-3
DOI: 10.1016/j.ins.2017.03.009
Reference: INS 12790

To appear in: Information Sciences

Received date: 7 September 2016
Revised date: 9 November 2016
Accepted date: 4 March 2017

Please cite this article as: Jun Cheng, Ju H. Park, Hamid Reza Karimi, Xudong Zhao, Static Output
Feedback Control of Nonhomogeneous Markovian Jump Systems with Asynchronous Time Delays,
Information Sciences (2017), doi: 10.1016/j.ins.2017.03.009

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.ins.2017.03.009
http://dx.doi.org/10.1016/j.ins.2017.03.009


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Static Output Feedback Control of Nonhomogeneous Markovian Jump
Systems with Asynchronous Time Delays

Jun Chenga,b, Ju H. Parkb,∗, Hamid Reza Karimic, Xudong Zhaod

aSchool of Science, Hubei University for Nationalities, Enshi, Hubei 445000, PR China
bDepartment of Electrical Engineering, Yeungnam University, 280 Daehak-Ro, Kyongsan 38541, Republic of Korea

c Department of Mechanical Engineering, Politecnico di Milano, Milan 20156, Italy
dCollege of Engineering, Bohai University, Jinzhou 121013, PR China

Abstract

This paper investigates the problem of static output feedback control for a class of nonhomogeneous Marko-

vian jump system (NMJS) with asynchronous time delays (ATDs). Since the ATDs subject to uncertain

transition probabilities (TPs) are taking into account in a practical phenomenon, new approaches are intro-

duced to deal with the ATDs characterized by nonhomogeneous Markov processes. It is assumed that the

communication links are not perfect due to its detrimental effect on the performance of systems. Stochastic

variables are presented to characterize the data transmission, which are depending on operation modes and

satisfying the Bernoulli distribution. Sets of slack variables are adopted to decouple the product terms

between system matrices and Lyapunov matrices. Based on an extended Lyapunov function combined with

Finsler inequality approach, the robust static output-feedback controller is designed for the closed-loop

NMJS. Finally, a numerical example is provided to verify the design method.

Keywords: Nonhomogeneous Markovian jump system, asynchronous time delay, output feedback control,

discrete-time, time-varying transition probability.

1. Introduction

Over the past few decades, Markovian jump systems (MJSs) have been attracting considerable attention

for its strong practical application with random, such as networked control systems, economics systems,

communication systems, see [1-5, 40-42] and the references therein. It has been shown that, the random
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