
 

Communicated by Jiahu Qin

Accepted Manuscript

Adaptive Consensus Control of Output-Constrained Second-order
Nonlinear Systems via Neurodynamic Optimization

Yang Yu, Wei Wang, Kang-Hyun Jo

PII: S0925-2312(17)31914-8
DOI: 10.1016/j.neucom.2017.12.052
Reference: NEUCOM 19186

To appear in: Neurocomputing

Received date: 11 September 2017
Revised date: 21 November 2017
Accepted date: 17 December 2017

Please cite this article as: Yang Yu, Wei Wang, Kang-Hyun Jo, Adaptive Consensus Control of
Output-Constrained Second-order Nonlinear Systems via Neurodynamic Optimization, Neurocomput-
ing (2017), doi: 10.1016/j.neucom.2017.12.052

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.2017.12.052
https://doi.org/10.1016/j.neucom.2017.12.052


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Adaptive Consensus Control of Output-Constrained

Second-order Nonlinear Systems via Neurodynamic

Optimization

Yang Yua,b, Wei Wangb, and Kang-Hyun Joa∗

aSchool of Electrical Engineering, University of Ulsan;
bSchool of Electrical Engineering, Liaoning University of Technology

Corresponding author: Kang-Hyun Jo.

Abstract

This paper is concerned with the adaptive consensus control of second-order
nonlinear systems with output constraints guided by an active leader. Back-
stepping design combining with fuzzy approximate technique is employed in
the consensus control design. Specifically, a command governor is introduced
to generate an optimal virtual control signal, which is able to balance the
virtual control law and the actual velocity signal. The optimization problem
is solved via a recurrent neural network. A barrier Lyapunov function is uti-
lized in the stability analysis to guarantee the uniformly ultimately bounded
control of the closed-loop systems without violating the output constraints.
Simulation results are performed to illustrate the effectiveness of the pro-
posed adaptive consensus control method.
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1. Introduction

Coordination of multi-agent systems has attracted an increasing interest
over the past decades, because of its wide applications in various fields, such
as formation control, flocking and wireless sensor networks [1]-[3]. Consen-
sus is a fundamental problem in coordination of multi-agent systems, whose
aim is to drive all agents to reach an agreement using the local informa-
tion exchanged among individuals. Most of the consensus approaches can be
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