Communicated by Dr Hu Jun

Accepted Manuscript

NEUROCOMPUTING

e s i

State estimation of complex-valued neural networks with two additive
time-varying delays

Jing Liang, Kelin Li, Qiankun Song, Zhenjiang Zhao, Yurong Liu,
Fuad E. Alsaadi

PII: S0925-2312(18)30526-5 e
DOI: 10.1016/j.neucom.2018.05.003 PusICATIONS
Reference: NEUCOM 19545

To appear in: Neurocomputing

Received date: 14 February 2018

Revised date: 1 May 2018

Accepted date: 2 May 2018

Please cite this article as: JingLiang, Kelin Li, Qiankun Song, Zhenjiang Zhao, Yurong Liu,
Fuad E. Alsaadi, State estimation of complex-valued neural networks with two additive time-varying
delays, Neurocomputing (2018), doi: 10.1016/j.neucom.2018.05.003

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.neucom.2018.05.003
https://doi.org/10.1016/j.neucom.2018.05.003

State estimation of complex-valued neural networks
with two additive time-varying delays

Jing Liang!, Kelin Li?, Qiankun Song!*, Zhenjiang Zhao®, Yurong Liu®®, Fuad E. Alsaadi®
!Department of Mathematics, Chongging Jiaotong University, Chongqing 400074, China
2Department of Mathematics, Sichuan University of Science and Engineering, Sichuan 643000, China
3Department of Mathematics, Huzhou University, Huzhou 313000, China
4Department of Mathematics, Yangzhou University, Yangzhou 225002, China

>Communication Systems and Networks (CSN) Research Group, Faculty of Enginéering,
King Abdulaziz University, Jeddah 21589, Saudi Arabia

Abstract

This paper aims at the problem on state estimation of complex-valued neural networks with two additive time-
varying delays. Via selecting appropriate Lyapunov-Krasovskii functionals andutilizing reciprocally convex approach
and applying matrix inequality technique to analysis, a delay-dependent sufficient condition is derived in the form
of linear matrix inequalities (LMIs) to estimate the neuron stateswith.seme observed output measurements so as to
guarantee the global asymptotic stability of the error-state system."A numerical example is provided to illustrate the
feasibility of the obtained result.
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I/ INTRODUCTION

During the few past decades, study-onneural networks has attracted more and more considerable attention because
of their successful applications 4n ‘many areas such as combinatorial optimization, signal processing, associative
memory, affine invariant matching and pattern recognition [1]. In such applications, the research on stability is a
primary task in the design of neural networks [2]. What is noteworthy is that time delay is often encountered in
dynamical systems [3]- [6]; and ‘is one main source leading to instability, oscillation, or other poor performance
[7]. In consequence, the issu€ of stability problem for neural networks with time delays attracts many researchers
and a lot of meaningful stability criteria have been established, for example, see [7]- [11], and references therein.

It is worth noting that the above stability results are all talked about systems with one single delay in the state.
Generallyyspeaking, when it refers to reality, signals transmitted from one point to the next would experience the
networks’ some segments. During this process, since the variable network transmission conditions, there might
occurs several different types of successive delays [12]. For example, in a state-feedback networked control, the
physical plant, controller, sensor and actuator are distributed at different positions which leads to during the signals
transmission process, two additive time-varying delays will appear: one from sensor to controller and the other from
controller to actuator. Due to the networks transmission conditions, the related two time-varying delays generally
have different properties. On account of this principle, a novel model for neural network with two additive time-

varying delays was presented in [13], and an original criterion to assure that the neural networks is asymptotically
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