Author’s Accepted Manuscript

Generalized Multi-Synchronization: A Leader-
following Consensus Problem of Multi-Agent
Systems

Christopher D. Cruz-Ancona, Rafael Martinez-

Guerra, Claudia A. Pérez-Pinacho Rk

www.elsevier.comlocate/neucom

PII: S0925-2312(16)31357-1
DOI: http://dx.doi.org/10.1016/j.neucom.2016.07.063
Reference: NEUCOM17726

To appear in:  Neurocomputing

Received date: 9 December 2015
Revised date: 8 June 2016
Accepted date: 18 July 2016

Cite this article as: Christopher D. Cruz-Ancona, Rafael Martinez-Guerra an
Claudia A. Pérez-Pinacho, Generalized Multi-Synchronization: A Leader

following Consensus Problem of Multi-Agent Systems, Neurocomputing
http://dx.doi.org/10.1016/j.neucom.2016.07.063

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/neucom
http://dx.doi.org/10.1016/j.neucom.2016.07.063
http://dx.doi.org/10.1016/j.neucom.2016.07.063

Generalized Multi-Synchronization: A Leader-following
Consensus Problem of Multi-Agent Systems

Christopher D. Cruz-Ancona, Rafael Martinez-Guerra®, Claudia A. Pérez-Pinacho

Department of Automatic Control, CINVESTAV-IPN, Av. IPN 2508, Col. San Pedro Zacatenco, Ciudad de
Meéxico 07360, México

Abstract

In this paper, the problem of Generalized Multi-Synchronization (GMS) in master-
slave topology is addressed. Within a differential algebraic framework this problem is
interpreted as a leader-following consensus problem of Multi-Agent Systems (MAS).
Here, a multi-agent system is treated as a network of interconnected systems with
strictly different dynamics of same dimension, fixed and not strongly connected topol-
ogy. Multi-agent system is carried out to a Multi-output Generalized observability
Canonical Form (MGOCF) with a family of transformations obtained from an ade-
quate selection of the differential primitive element as a linear combination of state
measurements and control inputs. This allow us to explicitly give the synchronization
algebraic manifold and design a dynamic consensus protocol able to asymptotically
achieve consensus for all agents in the network. Finally a worked out example is pro-
vided to illustrate the methodology proposed.
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