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PREFACE

ontrary to common belief, the three most important topics in robotics

are not Mechanics, Electronics and Software. Instead, they are Soft-

ware, Software and Software! Many years ago, I wrote the book
Embedded Robotics that kept a balance between electronics and software,
while also presenting some basic mechanics content. This new book, however,
concentrates mainly on software for mobile robots. This is where the real chal-
lenge lies and where the real innovation is happening.

In this book we demonstrate how inexpensive mobile robots such as our
EyeBot robots can be constructed by mounting a Raspberry Pi controller and
camera onto a model car or some other simple mechanical drive system. And
we introduce our EyeSim simulation system, which is freely available and can
quite realistically simulate a variety of driving, swimming/diving and even
walking robots. Our emphasis is on algorithm development, and we ensure that
all software projects can run on the real robot hardware as well as on the simu-
lation system. This means, we do not use any unrealistic simulation assump-
tions that would never work in the real world.

At The University of Western Australia, we found that students using Eye-
Sim as a supplementary teaching tool in robotics greatly improved their learn-
ing rate and understanding of robotics concepts.

All software used in this book, including all example programs, can be
downloaded from the links below. There are native applications for MacOS,
Windows, Linux and Raspberry Pi.

EyeBot real robots: http://robotics.ee.uwa.edu.au/eyebot/
EyeSim simulation: http://robotics.ee.uwa.edu.au/eyesim/

In the following chapters, we will start with simple applications and move
on to progressively more complex applications, from a small, simple driving
robot to a full-size autonomous car.


http://robotics.ee.uwa.edu.au/eyebot/
http://robotics.ee.uwa.edu.au/eyesim/
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This book contains source code for most of the problems presented. In order
to keep some order, we use a color-coding scheme to distinguish:

e Python programs

e C/C++ programs

*  SIM scripts

*  Robot definition files

¢  Environment data files

Tasks and challenges at the end of each chapter will help to deepen the
learned concepts and let readers use their creativity in writing robot programs.

I hope you will enjoy this book and have fun recreating and extending the
applications presented — and then go on to create your own robotics world!

My special thanks go to the UWA students who implemented EyeSim and
also wrote some of the example programs: Travis Povey, Joel Frewin, Michael
Finn and Alexander Arnold. You have done a great job!

Thanks for proofreading of the manuscript go to Linda Barbour and the
team at Springer-Verlag.

Perth, Australia, March 2020 Thomas Braunl
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