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It is high time that scientists apply scientific thinking to
determine how to better communicate their science. Science
progresses through experimentation and evidence. I would
like to think that science communication can as well

----- M

MCNﬂ“'ing Scientific Communication

MARCIA MCNUTT

SCIENCE + 40ct2013 - Vol342 Issue 6154 + p.13 + DOI:10.1126/science 1246449

21 w1 a "

Even the most brilliant scientific discovery, if not communicated widely and accurately,

is of little value. And with the explosion of science around the globe, the dissemination

of scientific information, once the purview of learned societies and a handful of pub- °
lishers, is now a growth industry. This growth has attracted new models and new R
providers of services. In the process, the standards for scientific communication are

slipping (see the special section on Communication in Science beginning on p. 56). The
science community must explore new ways to improve upon them.
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A survey of multi-agent formation control

Kwang-Kyo Oh*, Myoung-Chul Park®, Hyo-Sung Ahn®!

W

g, Repubis of Korea

S Schos o Aecharonks, GO MSOTSSe of Scence vt Technaiogy, Guamg, RepUMI: of Kavsa

ARTICLE INFO ABSTRACT
e present a survey of eamation coniol o mlth-agent systms. Focusing on the sensng capabiity
and the interaction , we categaize i, dplaemet
it bared mmm\ ok blem formult seview

Farther we fht sttt

Acceptad 3ty 2014

beon

Fepworts
Fomaton s
Fonition-Based control
Displacemess- um:mllml
Distance-ised coa

©2014 Elsevier Lid Al rights reserved

L Introduction

A significant ameunt of research efforts have been facused on
the control of multi-agent systems due to both their practical po-
tential in various applications and thearetical challenges arising in
coondinition ad conrol of them. Theoreical chalenges malnly
arise from controlling multi-agent systems based on partial and
relative information withous an intervention of a cenral controles.

Farmatien control, which is cne of the most actively studied
topics within the realm of multi-agent systems, generally aims to
drive multiple agents to achieve prescribed constraints on their
states. Depending on the sensing capability and the interaction
topolagy of agents, 3 variety of farmation control peoblems have
been studied in the literature.

Excellent surveys of formation control of multi-agent systems
are found In Anderson, Y Fidan, and Hendrick (2008 ; Chen and

: M Fax,and
Murtay m)o-w Ren. Hea:ﬂ and Atkins (2005): Ren. Beard, and
Atkins (2007 ; Ren and Cao (2010) and Schasf, Hadaegh, and Ploen
(2004). However, Chen and Wang (2005 ); Meshahi and Egerstedt
(2010); OMati-saber et al (2007); Ren, Beard, and Atkins (2005 );
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Ren, Beard et al. (2007) and Ren and Can {2010) have mainly
focused on consensus based formatkon control. Some impartant
results, particularly n inter-agent distance based formation con-
70, have nat been extensively reviewed in those surveys. Scharf
eral. (2004) have presented a survey of spacecraft formation fly-
ing rather than an extensive survey of general multi-agent systems.
An excellent introduction of infer-agent distance based formation
control is found nsiderabl
amount of studies have been conducted thereafter. Thus we be-
lieve that i is timely and helpful to present an extensive survey of
farmation control of mult-agent systems.

Due tothe vast amount of the literature, it would be challenging
1o exhaustively review the existing results on formation control
Rather than an exhaustive review, we thus focus on the character-
izarion of formation control schemes in terms af the sensing ca-
pability and the interaction topalogy of agemts because we believe
thar both of them are linked to the essential features of muiti-agent
farmation control,

The characterization of formation contral schemes in terms of
the sensing capability and the interaction topalogy naturally leads
to the question of what variables are sensed and what variables
are actively controlied by multi-agent systems o achieve their de-
sired formation. The types of sensed variables specify the require-
ment on the sensing capability of individual agents. Meanwhile,
the types of controlled variables are essentially coanected to the
interaction topology. Specifically, if positions of individual agents
are actively controlled, the agents can move to thelr desired po-
sitions without interacting with each other. In the case that inter-
agent distances are actively controlled, the formation of agents can
be treated 25 a rigid body. Then the agents need to Interact with
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