
Preface
I believe you will find this book has a refreshing new perspective on a subject that needs
a new perspective. In particular, these are some of the unique viewpoints that are found in
this book:

First, the book takes the viewpoint that symbol processing techniques are not working
out very well and these methods alone will never be able to give the depth and breadth of
capabilities found in human beings. I believe the solution is to introduce new foundational
principles to AI and these new principles get a prominent place in this book. At the mo-
ment, the new principles that are under consideration are: connectionist/neural networking
methods, case-based and memory-based methods, and picture processing. Even though
there is a movement to include quantum mechanics, I do not cover this possibility except
to mention it in passing. All this is not to say that symbol processing can be thrown out,
only that a good solution to intelligence certainly consists of many more techniques than
just symbol processing.

Second, that the methods of AI are best seen as different ways of doing pattern recog-
nition. One way to do pattern recognition is simply to store lots of cases and when a new
problem comes up you compare it to all your stored cases. At the other end of the spectrum,
Classical Symbol Processing AI has taken the viewpoint that cases should be condensed
or compressed down to a relatively small set of rules and then the cases should be thrown
away. A system should work with only its condensed knowledge. In between these two
extremes are neural networks, especially backprop type networks, where the networks de-
velop rulelike capabilities but they can also store cases. As much as possible, the book
compares these three basic methods using actual AI programs.

Third, the structure of the book starts at the bottom of human abilities with vision and
other simple pattern recognition abilities and moves on to the higher levels of problem
solving and game playing and finally to the level of natural language and understanding
of the world. At the higher levels you need more than a simple pattern recognition ap-
proach, you really need some more complex computer architecture that includes methods
for structuring thoughts.

Fourth, there is the matter of what constitutes AI. One of the early major goals for
the subject was to produce systems that were as capable of dealing with the real world
as human beings. The early researchers knew this would take time and that they had to
start with much smaller systems and then scale them up as time went on. None of the
systems have shown any promise of scaling up. The smaller systems can be highly useful,
but for the most part they do not display all the characteristics of intelligence that people
would demand of an intelligent system, although they typically show some characteristics
of intelligence. Because of this, to a great extent AI has become "advanced algorithms"
or "advanced programming techniques," covering topics that deal with specialized areas of
human achievement like game playing or natural language processing and where there may
be little or no evidence of intelligent behavior on the part of the program. Unfortunately, in
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