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Summary

We give an overview of the field of Artificial Intelligence. First, some different
definitions of Artificial Intelligence are considered. After that, a short overview of its
history is given. Next, we will describe the current trends in Artificial Intelligence. An
introduction to the other chapters on Artificial Intelligence is included. We will present
several cases presented in order to give an impression of the current activities in
Acrtificial Intelligence, and will end with our concluding remarks and some references.

1. Introduction

The goal of this article is to provide an outline of the field of Artificial Intelligence (Al).
We will discuss the definition of Artificial Intelligence, look at some trends in Artificial
Intelligence, treat some of the trends in more detail, and discuss a number of case
studies and applications. Due to the nature of the subject, we cannot be exhaustive, but
rather want to give a feeling for research in the field of Artificial Intelligence.
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1.1. Definition of Artificial Intelligence

The prospect of creating intelligent computers has fascinated many people for as long as
computers have been around and, as we shall see in the historic overview, the first hints
in the direction of Artificial Intelligence date even before that. But what do we mean by
Artificial Intelligence, if even the term intelligence itself is difficult to define?

The precise definition and meaning of the word intelligence, and even more so of
Artificial Intelligence, is the subject of much discussion and has caused a lot of
confusion. One dictionary alone, for example, gives four definitions of Artificial
Intelligence:

= An area of study in the field of computer science. Artificial intelligence is
concerned with the development of computers able to engage in human-like
thought processes such as learning, reasoning, and self-correction.

= The concept that machines can be improved to assume some capabilities
normally thought to be like human intelligence such as learning, adapting, self-
correction, etc.

= The extension of human intelligence through the use of computers, as in times
past physical power was extended through the use of mechanical tools.

= |n a restricted sense, the study of techniques to use computers more effectively
by improved programming techniques.

(The New International Webster’s Comprehensive Dictionary of the English Language,
EncyclopedicEdition)

The definitions have also changed in the course of time, due to the rapid developments.
Definitions that are more recent speak of “imitating intelligent human behavior,” which
is already a much stronger definition.

For some time now, the Artificial Intelligence community has been trying to imitate
intelligent behavior with computer programs. This is not an easy task because a
computer program must be able to do many different things in order to be called
intelligent.

Instead of looking at a general definition of Artificial Intelligence, one can also restrict
oneself to the definition of artificially intelligent systems. There are many definitions
around, but most of them can be classified into the following four categories:

= systems that think like humans
= systems that act like humans
= systems that think rationally
= systems that act rationally.
1.2. The Turing Test

If we have a system, how can we check that it is (artificially) intelligent? Or is there a
difference between humans and computers, as far as intelligence is concerned? Alan
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Turing has proposed a game that can be played in order to answer the question “Can a
machine think?” This imitation game is now known as the Turing test. Turing himself
described this test as follows:

It is played with three people, a man (A), a woman (B), and an interrogator (C) who
may be of either sex. The interrogator stays in a room apart from the other two. The
object of the game for the interrogator is to determine which of the other two is the man
and which is the woman. He knows them by labels X and Y, and at the end of the game
he says either “X isAand Y is B” or “XisBand Y is A”.

[.]

We now ask the question: “What will happen when a machine takes the part of A in this
game?” Will the interrogator decide wrongly as often when the game is played like this
as he does when the game is played between a man and a woman? These questions
replace the original question “Can machines think?”

Of course, the set-up of the test should make it impossible to decide who is who by
measuring response-time, voice characteristics, or similar criteria. The Turing test is
controversial because many believe it is possible to deceive C without having a “really”
intelligent program, but at least it provides us with some criterion.

To pass the Turing test, a computer would need at least the following skills:

= Natural language processing: it needs to be able to communicate in a natural
language like English.

= Knowledge representation: it needs to be able to have knowledge and to store it
somewhere.

= Automated reasoning: it needs to be able to do reasoning based on the stored
knowledge.

= Machine learning: it needs to be able to learn from its environment.

1.3. Final Introductory Remarks

The traditional ways of designing intelligent systems, like rule-based systems, never
achieved the results that were expected at the time people started to realize that
computers could be used for more than just calculating numbers. So far, it has not been
possible to construct a set of rules that is capable of showing really intelligent behavior.
There are some expert systems able to compete on a specialist-level in narrow areas, but
there is no general Al program yet that is capable of functioning in everyday situations.
It is said that “Expert systems know everything about almost nothing,” which means
among other things that they are quite different from human experts. However, in
practice, many systems use Al techniques, and in this sense the Al community has made
quite a big impact without reaching the original goals (yet). Also, note the fact that a
person who can play chess at a high level is usually considered very intelligent,
independent of his or her other achievements.

Al has always had its showcases. Playing games, chess in particular, has always been
the “fruit fly of Al,” to borrow a phrase from the Russian Al researcher A. Alexander
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Kronrod quoted by one of the founding fathers of Al, John McCarthy (the fruit fly was
indeed studied extensively by the geneticists). Indeed, programs are now quite well able
to play games like chess. Another showcase is the field of robotics. Here one can try
various Al algorithms, for example in steering robots that play soccer. In the
international RoboCup competition, teams compete each year in a number of leagues
(see Section 5.4).

The overview of the later parts of the article is as follows. In Section 3, we shall discuss
some recent trends in Artificial Intelligence. In Section 4, we note that Al consists of
many different techniques; we will briefly mention these techniques, which are explored
further in subsequent articles. We will give the central area of Natural Computation
some more attention. Section 5 discusses some case studies. Finally, we will provide
some concluding remarks and references. But first, we shall give a short overview of
Artificial Intelligence’s history.
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