Computers, People, and Thought



Malachy Eaton

Computers, People,
and Thought

From Data Mining to Evolutionary Robotics

@ Springer



Malachy Eaton

Dept of Computer Science & Information Systems
University of Limerick

Limerick, Ireland

ISBN 978-3-030-55299-2 ISBN 978-3-030-55300-5 (eBook)
https://doi.org/10.1007/978-3-030-55300-5

© Springer Nature Switzerland AG 2020

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors, and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG.
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland


https://doi.org/10.1007/978-3-030-55300-5

Preface

What This Book Is (Not) About

In this preface, I will initially briefly attempt to answer some observations and
potential criticisms that might be made as to the content and style of this book.

On cursory examination of the table of contents of this book, it may be observed
that this is not a typical populist Al book. It should be said at the outset that this book
was never intended as simply a high-level presentation of the state of the art in Al
with all its attendant triumphs and woes. There were a number of books already on
this topic at the time of the inception of this project, and there are many more now,
quite a lot of which are written by either “non-technical” authors or academics from a
different discipline. Rather it was (and is) intended as a focused text, requiring some
effort by the reader, but that will hopefully give them a firm foundation of the
principles and basics of computing, leading to an appreciation and basic understand-
ing of the recent radical developments in Al and their current and potential impact on
humanity.

So, the book is not intended to be “populist”, in that sense, but if the careful reader
works their way through it will (hopefully) give them some sense of empowerment,
in that they will not only have an understanding of the principles underlying the
advanced technologies discussed, but some sense also that they can actually alfer the
course of further developments. This is not to say that the book is not meant to be
“entertaining” in a certain sense and to hopefully attract a wide audience. I under-
stand that the 1949 book Giant Brains by Edmund Berkeley from which this book
draws some inspiration was a bestseller in its day.

Another observation could be made that too much emphasis is placed on logic
circuitry and Base3 computation in particular—no current Al systems are based on
Base3 arithmetic. However, I disagree that an understanding of computation at the
most basic level (including logic gates) does not help the reader understand higher
level ideas; also, of course, this book is not “just” about Al but also about the ideas
and principles underlying computational processes. I accept that ternary computation
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does not form the basis for any current or planned Al system in the public domain,
although I would not be at all surprised if work is progressing “undercover” in this
area (particularly in the area of ternary nanoelectromechanical relay-based com-
puters which would be impervious to the effects of nuclear radiation), but again this
is not really the point. This book is about principles, and ternary computation is
demonstrably more elegant and efficient in many aspects than binary. I also make no
apologies for reference to my own work in the area; the ternary ALU I designed and
built is to my knowledge the only one of its type in existence, and building a replica
of this device would form a very interesting (albeit advanced) project for the
technically minded reader.

Another possible criticism might be that too much emphasis is placed on game
Al, given that few threats to human liberty and dignity are based on game-playing
AL Tt is true that few of the threats to human liberty and dignity are based on game-
playing Al, but right from the inception of Al, games have been both a major
application area and a benchmark for Al systems and as such have contributed
hugely to the advanced Al and machine learning algorithms we have today. Also,
games are interesting in their own right from a human perspective and form one of
the major strands of this book. A related comment/criticism might be that: too much
emphasis is placed on so-called Good Old-Fashioned Al (GOFAI). Again, this book
is primarily about principles, and GOFAI demonstrates basic principles involved in
representation and search, both important issues in intelligent system design. GOFAI
is also by no means dead—and still forms the core for many current powerful Al
engines.

The material relating to Asimov’s laws and the Turing test may be seen as
outdated and irrelevant by some, given that no serious scientist or researcher today
suggests that we should take either Asimov’s laws or the Turing test literally now.
However, there is no denying the huge impact that these concepts have made to
modern thinking on the development of “safe” robotic and Al systems, and on the
benchmarking of the general intelligence of such systems.

Also, the idea of a citizens’ convocation may be seen as naive and unrealistic. In
response, the idea may appear a little naive—but what is the alternative? This section
in fact attempts to address a serious issue—the decision on the power of deployment
of modern, potentially damaging technologies is currently in the hands of either
governments or large corporations, each with their own agenda, and not necessarily
for the benefit of the general citizen.

Finally, it may also be argued that there is no place for a discussion on spirituality
and religion in a book such as this. This is a valid perspective, and I urge any reader
who feels in any way discomfited by this discussion to skip this short section
entirely.
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What This Book Is About

Following on from my recent focused text Evolutionary Humanoid Robotics, 1 was
inspired to write a more general text on Al/Robotics, motivated in part by recent
impressive (some might say alarming) developments in these areas.

This may appear at first sight to be a slightly strange book for an unusually wide
target audience. I could counter this by the argument that there are perhaps too many
books either with too much emphasis on a very particular target audience or books
aimed at a very general audience. Not so many texts are aimed at the “middle
ground”. This book is aimed squarely at this audience: whether it succeeds or fails
in this focus is up to you, the reader, to decide.

So this book aims at a clear and lucid exposition of the core ideas in the
Al/cybernetics field aimed at both the student and the moderately educated layman
alike. We also aim to go beyond this and to look at ways to potentially shape man’s
relationship with technology into the future for the overall benefit of humankind.

To recap, this book is aimed as

* A text for the moderately intelligent layperson willing to engage with the ideas
contained within

* A general introduction/motivational text for students in the areas of computer
science and engineering

* An undergraduate-level text for computer science students in the areas of intel-
ligent systems and artificial intelligence in games

* An undergraduate/graduate-level text for students in areas other than computer
science introducing them to core concepts in computing and intelligent systems

* An introductory text for researchers/academics in unrelated fields looking for a
concise introduction to the core topics covered

* An accessible and authoritative up-to-date text for more advanced students/
researchers in the areas of AI/IS/CI/robotics
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