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Maja Matari¢: The Robotics Primer, MIT Press, 2007. This book is a
highly engaging and accessible semi-technical introduction to robot-
ics, spanning all of the important concepts and applications.

Roland Siegwart, Illah R. Nourbakhsh, and Davide Scaramuzza:
Introduction to Autonomous Mobile Robots, MIT Press, 2011. This
is a comprehensive textbook on mobile robotics, ideal for anyone who
wishes to understand robot motion, perception, and localization in

greater technical depth.

S99 La 1 oYl Juardl)

Mark Elling Roshiem: Leonardo’s Lost Robots, Springer, 2006. This beauti-
fully illustrated book tells the extraordinary story of the reconstruc-
tion of Leonardo da Vinci’s robots, including his programmable cart.

Philip Husbands, Owen Holland, and Michael Wheeler (eds): The
Mechanical Mind in History, MIT Press, 2008. This is a fascinating
and important account of the pioneers of intelligent machines, their

work and ideas. It tells the story of how key ideas of bio-inspiration,



2lgsl ale

which I introduce in Chapter 3, were conceived by the mid 20th-

century pioneers of cybernetics.
& gaadl @ligs gl (&G Juadll

Valentino Braitenberg: Vehicles: Experiments in Synthetic Psychology, MIT
Press, 1984. A delightful book; the ‘experiments’ of the title are
thought experiments of hypothetical autonomous vehicles.

Rodney A. Brooks: Cambrian Intelligence: the Early History of the New Al,
MIT Press, 1999. This is a collection of Brooks’s influential and very

readable research papers from 1985 to 1991, with commentaries.

& sl Sligag g psal) dndess (AN Sligag Il Il Juadll

Yoseph Bar-Cohen and David Hanson: The Coming Robot Revolution:
Expectations and Fears About Emerging Intelligent, Humanlike
Machines, Springer, 2009. A thought-provoking book which explores
the larger societal implications of humanoid robotics.

Wendell Wallach and Colin Allen: Moral Machines: Teaching Robots Right
from Wrong, Oxford University Press, 2008. This book provides a thor-
ough and philosophically sound exploration of how we might build

future ethical robots.
@ligag l LSVAL (olad awdll e dadils

The set of five ethical principles for robotics outlined in this section
were drafted by a joint Engineering and Physical Sciences (EPSRC) and
Arts and Humanities Research Council (AHRC) working group on ro-
bot ethics, in 2010. The full report from that working group can be
found at: http://www.epsrc.ac.uk/ourportfolio/themes/engineering/

activities/Pages/principlesofrobotics.aspx
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Eric Bonabeau and Guy Théraulaz: Swarm smarts, Scientific American,
March 2000. A very readable review of swarm intelligence.

Dario Floreano and Lawrent Keller: ‘Evolution of Adaptive Behaviour in
Robots by Means of Darwinian Selection’, PLoS Biology, Vol. 8, 2010. A

very accessible article on evolving adaptive robot behaviours.

Sligag ll ale Jabiue 1 ualudl Jaadll

Paolo Dario and Arianna Menciassi: ‘Robot Pills’, Scientific American, Au-
gust 2010. For an up-to-date review of research in pill-sized medical
robots.

K. Eric Drexler: Engines of Creation: the Coming Era of Nanotechnology,
Oxford University Press, 1990. Now regarded as a classic, this is a
highly readable exploration of how nano-machines might be built and

applied.
Bl il (5 ,AT i8] julae

Dario Floreano and Claudio Mattiussi: Bio-inspired Artificial Intelligence,
MIT Press, 2008. A substantial textbook, but also a readable and com-
prehensive introduction to bio-inspired approaches to artificial intel-
ligence and robotics; for anyone who wants a deeper understanding
of these important new approaches this book is a must.

Rolf Pfeifer and Josh Bongard: How the Body Shapes the Way We Think: A
New View of Intelligence, MIT Press, 2006. This clear and thoughtful
book sets out the case for ‘embodiment’: that intelligence, in animals
and robots, always requires a body. Its conclusions go well beyond

robotics.
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David McFarland: Guilty Robots, Happy Dogs, Oxford University Press,
2008. Written by an influential zoologist, this book is concerned with
philosophy of mind. Written in an accessible and refreshing style, it is

a very nice introduction to machine consciousness.
CafOYl e 8,991l julall

Almost all of the robots and projects outlined in this book can be found
on the Internet via a quick search. I also recommend:

Robots podcast: http://www.robotspodcast.com/
Interviews and background information, including video clips, with
many of the world’s leading roboticists.

Automation blog: http://spectrum.ieee.org/blog/robotics/
robotics-software/automaton
An award-winning robotics blog from the IEEE.

The robot report: http://www.therobotreport.com/
A business-oriented website with news and links to robotics compa-
nies and research organizations.

Robotics News Service: http://www.hizook.com/
The author’s blog: http://alanwinfield.blogspot.com/
Which includes a web page with additional links and resources for this
book.
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(1-1) The e-puck educational mobile robot

(1-2) The ‘nervous system’ of the e-puck robot

(1-3) Replicas of Grey Walter’s robot tortoises. (Robots built by Ian Horsfi
eld and Chris Hart)

(2-1) Industrial assembly-line robots (© Small Town Studio/Shutterstock.
com).

(2-2) The Aethon TUG hospital portering robot (© Art Montes De
Oca/Aethon).

(2-3) Mars exploration rover(© NASA/JPL-Caltech).

(2-4) Lego Mindstorms NXT ‘central nervous system’ (© LEGO Group).

(3-1) The robot-world feedback loop.

(3-2) Ecobot III: a robot with an artificial digestive system. The inset image
shows a single MFC (Reproduced with permission of Ioannis Ieropou-
los, John Greenman, and Chris Melhuish).

(3-3) Scratchbot, a robot with artificial whiskers (Reproduced with per-
mission of Martin Pearson and Tony Pipe).

(4-1) BERT 1I torso fi tted with the BRL digital head, an upper-body hu-
manoid robot for research in human-robot cooperation (Reproduced

with permission of Chris Melhuish and Graham Whiteley).
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(4-2) Kismet, an expressive robot head for research in social human—robot
interaction (Donna Coveney/MIT).

(4-3) Jules, an expressive highfi delity android robot head (Reproduced
with permission of David Hanson).

(4-5) The Uncanny Valley (Reproduced with permission of Karl
MacDorman).

(4-6) Paro, a robot baby seal (© AIST, Japan).

(4-7) Cronos, an anthropomimetic humanoid robot (Reproduced with per-
mission of Owen Holland)

(5-1) The Swarmanoid robots. Left: 3 Foot-bots and a Hand-bot. Right: the
Eye-bot (Reproduced with permission of Marco Dorigo).

(5-2) The four stage process of evolutionary robotics.

(5-3) In the Golem project a robot is evolved in simulation (top) then the fi
nal best individual, is fabricated (bottom) (Reproduced with permis-
sion of Hod Lipson, Cornell University).

(5-4) Alice robot (A) and its artificial neural network controller (B) (Repro-
duced with permission of Markus Waibel and Dario Floreano).

(5-5) A Symbrion organism. Top: a visualization of the 3D organism. Bot-
tom: Symbrion Backbone and Active wheel robots in the process of
autonomous self-assembly (Reproduced with permission of Paul Levi,
Lutz Winkler, and Wenguo Liu).

(5-6) Simulated Nao humanoid robots playing 3-a-side football in the sim-

ulator Webots (Reproduced with permission of Olivier Michel).









