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  Artificial Intelligence




  A Beginner’s Guide




  







  ONEWORLD BEGINNER’S GUIDES combine an original, inventive, and engaging approach with expert analysis on subjects

  ranging from art and history to religion and politics, and everything in between. Innovative and affordable, books in the series are perfect for anyone curious about the way the world works and the

  big ideas of our time.
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    Preface


  




  This book is intended to introduce the reader to the fascinating world of Artificial Intelligence. Like the other titles in the Oneworld series, it presumes no previous

  knowledge of the area but assumes that both the subject and the excitement around it can be conveyed to a general audience in a non-technical and jargon-free manner.




  Artificial Intelligence (normally abbreviated to AI) is one of the most – possibly the most – exciting challenges that humanity has ever undertaken, although it is hard

  perhaps to convey excitement within the pages of a relatively serious book. However, the unrestrained gusto with which researchers from the widest possible variety of backgrounds throw themselves

  into the many diverse challenges of AI makes it a very exciting place to work. Some of the challenges described may, at first glance, seem overambitious but reaching for the stars and ignoring the

  cynics is characteristic of a young science. I have been writing on AI for twenty years and have no illusions as to just how difficult some of its goals are to attain. However, I consider it an

  inestimable privilege to have been in the same room as people who, on being told that something was impossible, promptly went out and did it.




  AI is not only all about ambitious remote goals: it is also a remarkably successful technology. Much of what was once presented as cutting-edge ideas is now regarded as everyday computing

  technology. Ex-students and colleagues who have entered the commercial sector have, on occasion, made small fortunes from developing and exploiting AI technologies.




  There is no shortage of good books on AI. However, few of them are particularly suited to introduce a beginner to the field. Student texts have to deal with the subject in a more technical

  manner and fluency with various types of formal notation is usually required.




  AI is an extremely diverse area and it would be impossible for this book (or possibly any book) to cover every important piece of research and technology in detail. In order to introduce the

  general reader to as much of the area as possible I have inevitably had to be selective and to describe some of the technical details rather briefly. The bibliography should allow the curious

  reader to fill in any missing details.




  Because this is a book for the general reader I have refrained from introducing any equations, computer code, logic, or symbolic descriptions. I have also kept scholarly references to a minimal

  level. In this sense, it is very different from an AI textbook – of which there are many excellent examples available. My personal favourites are listed in the “further reading”

  sections for the relevant chapters (including this preface) but omission of a title does not imply any criticism.




  This book alone, therefore, cannot prepare you for a job in AI. If you are interested in pursuing a career in AI you should, if at all possible, learn some computer programming. This is not

  because AI researchers spend all their time writing computer programs – in fact they tend to spend most of their time thinking about difficult problems – it is simply because computer

  programming is a fundamental skill in this area and the closest thing there is to a “lingua franca” in AI.




  Two myths about AI




  There are two particularly pernicious myths about AI which are in general circulation and which this book will comprehensively dismiss. The first myth is the claim that AI has

  failed. (Some people occasionally make the stronger claim that AI is impossible.) This myth is just plain false. AI has succeeded in producing a steady stream of successful technologies that are

  changing the way we live. Examples of the successes of AI litter the chapters of this book. There can be little doubt that the activities of AI researchers will continue to spin off useful everyday

  technologies. AI has also succeeded in producing a large number of important ideas and methods that have spectacularly influenced other areas of science and art.




  Why such a myth might persist probably lies in a misperception of the goals of AI. It is easy to become confused about these goals since AI has and always has had multiple goals – ranging

  from making computers easier to use, to understanding human thought. There have always been those who expressed cynicism about AI – both inside and outside the field. Fluidity of goals and

  methods is typical of, and probably helpful to, an area of science that is still very young.




  The second myth is the notion that AI, “when it succeeds”, will leave humanity in a state of serfdom to a new race of all-powerful machines. This second myth is not merely false: it

  is also nonsensical. It must be admitted that some of the responsibility for the introduction of this myth lies with certain individuals within AI. Even so, it makes no sense. There is nothing in

  present-day or foreseeable AI that is likely to bring about this dystopian prospect. AI has, so far, proved to be a remarkably benign technology. There is, as with all technologies, a balance of

  costs and benefits which we will consider in detail. However, AI compares very favourably with many other technologies of the second half of the twentieth century in this respect.




  The structure of the book




  Many, probably most, books on AI are partial in the sense of advocating particular approaches and ignoring or denigrating others. This would be inappropriate in a

  beginner’s guide, which should give a broad brush picture of the entire area. It is inevitable that my own perspective permeates the text but I have tried to be catholic and eclectic

  throughout. For similar reasons, I have avoided presenting the subject in an historical fashion, which would inevitably give the largely false impression that the latest fashions had replaced

  earlier techniques. Actually, AI has not progressed in such a linear fashion. Techniques and ideas tend to be in the limelight for up to a decade, and are then replaced, only to be

  “rediscovered” and come back into fashion again a couple of decades later.




  The first chapter deals with the difficult question of what AI is, outsiders naturally tending to assume that just one view of the subject prevails within it. This is not the case for there is

  widespread disagreement within AI – not least about the proper scope and goals of the subject. Agonizing over the definition of an area of study, particularly by someone who has taught and

  written about it for years, may seem unforgivably self-indulgent. However, it is important to remember that definitions are crucial to progress in science and an infant science like AI provides

  plenty of scope for many different views and techniques.




  Chapter 2 looks at AI at work. Various successful applications of AI are examined and their workings explained. Chapter 3 introduces the many areas of AI research and applications which are

  inspired by biology in various ways. This includes attempts to design and build computer programs which are more like brains in their organization and the development of programs which imitate

  biological evolution. In chapter 4 we step back from the subject a bit to look at some of the big challenges that still remain for AI and at some current strands of research that are attempting to

  meet these challenges.




  Under the heading “AI Diffuses”, chapter 5 examines the wider impacts of AI. As a science AI has influenced many other areas of science and art through the export of powerful and

  productive ideas. Nowhere is this more obvious than in the development of cognitive science. Largely inspired by AI ideas and technologies, this new area of science has grown spectacularly. At my

  own university, the last twenty-five years have seen cognitive science grow from the part-time activity of half a dozen researchers from various backgrounds to become the largest science subject in

  the university.
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