
 

Communicated by Dr Hu Jun

Accepted Manuscript

Event-triggered fault detection for discrete-time Lipschitz nonlinear
networked systems in finite-frequency domain

Ying Gu, Guang-Hong Yang

PII: S0925-2312(17)30746-4
DOI: 10.1016/j.neucom.2017.04.037
Reference: NEUCOM 18370

To appear in: Neurocomputing

Received date: 20 January 2017
Revised date: 13 April 2017
Accepted date: 24 April 2017

Please cite this article as: Ying Gu, Guang-Hong Yang, Event-triggered fault detection for discrete-
time Lipschitz nonlinear networked systems in finite-frequency domain, Neurocomputing (2017), doi:
10.1016/j.neucom.2017.04.037

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.neucom.2017.04.037
http://dx.doi.org/10.1016/j.neucom.2017.04.037


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Event-triggered fault detection for discrete-time

Lipschitz nonlinear networked systems in

finite-frequency domain

Ying Gua,b, Guang-Hong Yanga,c,∗

aCollege of Information Science and Engineering, Northeastern University, Shenyang,
Liaoning, 110819, P. R. China

bCollege of Science, Dalian Jiaotong University, Dalian, Liaoning, 116028, P. R. China
cState Key Laboratory of Synthetical Automation of Process Industries, Northeastern

University, Shenyang, Liaoning, 110819, P. R. China

Abstract

The problem of event-triggered fault detection (FD) filter design for discrete-
time Lipschitz nonlinear networked systems with finite-frequency specifica-
tions is investigated. The event-triggered transmission scheme is introduced
to mitigate the utility of limited network bandwidth. The developed filter
combines the H∞ and H− indices. For this class of systems, the general-
ized Kalman-Yakubovic-Popov lemma-based finite-frequency FD filter design
methods are invalid. To solve this problem, the nonlinear error dynamics are
transformed into a linear parameter varying (LPV) system based on the use
of a reformulated Lipschitz property and a new lemma is developed to cap-
ture the system performances in finite-frequency domain. By introducing
slack variable techniques, sufficient conditions for the design of FD filter are
derived in terms of linear matrix inequalities (LMIs). The proposed design
method can significantly reduce the data transmission and achieve a better
FD performance than that in full frequency domain. Finally, two examples
are presented to validate the effectiveness and superiority of the new results.
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