FAKULTAT FUR

L‘ - ELEKTROTECHNIK,
L UNIVERSITAT PADERBORN INFORMATIK UND
Die Universitdt der Informationsgesellschaft MATHEMATIK

REGELUNGS- U. AUTOMATISIERUNGSTECHNIK - EIM-E - UNIVERSITAT PADERBORN * 33095 PADERBORN

Vortragsankindigung

Am
Donnerstag, den 27.07.2017
in Raum P1.3.02 um 11:00 Uhr

halt Herr Prof. Minyue Fu von der Universitidt Newcastle (Australien) einen Vortrag Gber

A complex-valued Laplacian based approach to
formation control with size scaling

Abstract:
In many applications, a network of multiple autonomous agents holds eminent promises to achieve
a level of performance, capability, robustness, and efficiency beyond what a single agent can pro-
vide. However, to be advantageous, multiple agents have to work in an organized manner. A basic
requirement is to achieve certain desired internal group formation shape. This talk considers au-
tonomous mobile agents in the plane and aims to provide a distributed algorithm to steer a team of
agents to a formation shape of variable size. A new approach based on complex-valued Laplacian
will be introduced, i.e., the local interaction weights with the neighbors of each agent are complex
values. Based on this approach, two fundamental questions will be addressed. First, what are the
sensing and control architectures that are needed to maintain the shape of a formation regardless
of its size? For this question, a necessary and sufficient condition will be given in terms of a new
type of graph connectedness, called 2-rooted connectivity. Second, what are the distributed control
strategies that can steer a group of autonomous agents in the plane into a desired formation shape
for arbitrary initial configuration? A linear distributed control law will be provided using relative po-
sition measurements on the local frames attached to the agents, which are no necessary to be of
the same orientation. The design
of proper control gains in the linear
distributed control law, however,
needs a centralized technique re-
lated to the multiplicative inverse
eigenvalue problem (MIEP). By
permitting local communications
between neighboring agents, a
modified linear distributed control
law will also be introduced, that is
fully distributed in both the design
stage and implementation stage.
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