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PREFACE

decade. This book gives an in-depth introduction to embedded systems
and autonomous mobile robots, using the EyeBot controller (EyeCon)
and the EyeBot mobile robot family as application examples.

This book combines teaching and research material and can be used for
courses in Embedded Systems as well as in Robotics and Automation. We see
labs as an essential teaching and learning method in this area and encourage
everybody to reprogram and rediscover the algorithms and systems presented
in this book.

Although we like simulations for many applications and treat them in quite
some depth in several places in this book, we do believe that students should
also be exposed to real hardware in both areas, embedded systems and robot-
ics. This will deepen the understanding of the subject area and of course create
a lot more fun, especially when experimenting with small mobile robots.

The original goal for the EyeBot project has been to interface an embedded
system to a digital camera sensor (EyeCam), process its images locally in real-
time for robot navigation, and display results on a graphics LCD. All of this
started at a time before digital cameras came to the market — in fact the EyeBot
controller was one of the first “embedded vision systems”.

As image processing is always hungry for processing power, this project
requires somewhat more than a simple 8-bit microprocessor. Our original
hardware design used a 32-bit controller, which was required for keeping up
with the data delivered by the image sensor and for performing some moderate
image processing on board. Our current design uses a fast state-of-the-art
embedded controller in combination with an FPGA as hardware accelerator for
low-level image processing operations. On the software application level
(application program interface), however, we try to stay compatible with the
original system as much as possible.

The EyeBot family includes several driving robots with differential steering,
tracked vehicles, omnidirectional vehicles, balancing robots, six-legged walkers,
biped android walkers, and autonomous flying and underwater robots. It also
comprises simulation systems for driving robots (EyeSim) and underwater

T he EyeBot controller and mobile robots have evolved over more than a
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robots (SubSim). EyeBot controllers are used in several other projects, with and
without mobile robots. We use stand-alone EyeBot controllers for lab experi-
ments in a course in Embedded Systems as part of the Electrical Engineering,
Computer Engineering, and Mechatronics curriculum, while we and numerous
other universities use EyeBot controllers together with the associated simulation
systems to drive our mobile robot creations.
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Additional Material

Hardware and mechanics of the “EyeCon” controller and various robots of the
EyeBot family are available from INROSOFT and various distributors:

http://inrosoft.com

All system software discussed in this book, the RoBIOS operating system,
C/C++ compilers for Linux and Windows/Vista, system tools, image process-
ing tools, simulation system, and a large collection of example programs are
available free from the following website:

http://robotics.ee.uwa.edu.au/eyebot/

Third Edition

Almost five years after publishing the original version, we have now com-
pleted the third edition of this book. This edition has been significantly
extended with new chapters on CPUs, robot manipulators and automotive sys-
tems, as well as additional material in the chapters on navigation/localization,
neural networks, and genetic algorithms. This not only resulted in an increased
page count, but more importantly in a much more complete treatment of the
subject area and an even more well-rounded publication that contains up-to-
date research results.

This book presents a combination of teaching material and research con-
tents on embedded systems and mobile robots. This allows a fast entry into the
subject matter with an in-depth follow-up of current research themes.

As always, I would like to thank all students and visitors who conducted
research and development work in my lab and contributed to this book in one
form or another.

All software presented in this book, especially the RoBIOS operating sys-
tem and the EyeSim and SubSim simulation systems can be freely downloaded
from the following website:

http://robotics.ee.uwa.edu.au

Lecturers who adopt this book for a course can receive a full set of the
author’s course notes (PowerPoint slides), tutorials, and labs from this Web
site. And finally, if you have developed some robot application programs you
would like to share, please feel free to submit them to our Web site.

Perth, Australia, August 2008 Thomas Braunl
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