Preface

Imagine a flock of birds migrating south before winter. The flock is composed of
identical birds, but no one bird is the leader, nor can any one bird always see all the
other birds. The birds obviously have a common objective—to fly from one general
area to another specified location. At any one time there is a small number of birds
at the front, but this group changes as the birds fatigue. The birds cooperate in order
to fulfill the overall function of group migration. We can view this flock of birds as
a distributed system, the adjective “distributed” not necessarily meaning geo-
graphically distributed, but rather distributed in function or authority. Besides a
flock of birds you could imagine a school of fish or a colony of ants. Now think of
such a system except where each bird (or fish or ant) is replaced by a mobile robot:
a wheeled rover on the ground or a quadrocopter in the air. Then you have a
distributed system of robots, and that is the subject of this book.

In the late twentieth century the research subject of distributed robotics burst on
the scene, grew very quickly, and has become a core subject within control theory
and engineering. Computer scientists, control theorists, roboticists, and other sci-
entists and engineers have contributed to the subject. There is now a significant
body of theory and also of experimental prototypes.

This book takes as its launchpad the 2014 IEEE Bode Lecture entitled “The
Rendezvous Problem.” The book covers the two most basic problems of distributed
robotics, the flocking problem and the rendezvous problem, for wheeled robots and
quadrocopters. Quadrocopters was not touched in the Bode Lecture and conse-
quently is a feature of this book. The book is aimed at graduate students and others
who wish to get into this subject. We view formation flying of quadrocopters as an
especially fertile field for new Ph.D. theses.

Acknowledgments

It is our pleasure to thank the students who worked on the subject of distributed
robotics under our supervisions: Alfred Sum, Zhiyun Lin, Joshua Marshall, Stephen
Smith, Laura Krick, Hien Goi, Florian Dorfler, Johannes Dold, Mohammed

vii



viii Preface

El-Hawwary, and Ashton Roza. We also thank Mireille Broucke, Tim Barfoot, and
Luca Scardovi, our Toronto colleagues with whom we co-supervised some of these
students. Finally, thanks to Avraham Feintuch for his collaboration on the subject of
infinitely many robots (Sect. 4.6).


http://dx.doi.org/10.1007/978-3-319-24729-8_4

2 Springer
http://www.springer.com/978-3-319-24727-4

Flocking and Rendezvous in Distributed Robotics
Francis, B.A.; Maggiore, M,

2016, X, 105 p. 64 illus, in color., Softcover
ISBN: 978-3-319-24727-4



