Artificiol inriliia

Over the past 20 years, the interactive computer system
has slowly evolved from ‘‘a dumb number cruncher’’ to an
““intelligent expert.”’ Today, it is extending human
capabilities—such as memory, intelligence, perception,
language, and reasoning power—to solve problems of in-
creasing complexity. This extension has been made possi-
ble by the technology of artificial intelligence.

Since 1970, a great deal of research has gone into
developing intelligent human-machine interfaces based on
such artificial intelligence technology as natural language
processing, knowledge engineering, and vision. Several
human-machine interfaces have emerged for applica-
tions—ranging from a simple game to life-critical mis-
sions—but they are limited in scope. Such interfaces have
proven to be efficient, intelligent, automatic, and ac-
curate, but they are not general-purpose.

A general-purpose human-machine interface can be
thought of as a knowledge information system consisting
of three subsystems: a front-end signal processor of
various I/0 forms, an adaptive knowledge-based systen,
and a reasoning- and inference-based, problem-solving
system. Such an interface should act as a true companion
to humans.
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The Japanese fifth-generation computer system project
is trying to develop such an ideal interface; however, the
emerging prototype would be limited in scope. Similar ef-
forts are underway in the US and in Europe. In addition,
custom-tailored interfaces are being developed within
various corporations, indicating that the importance of Al
technology for building accurate, better, and (eventually)
‘‘companion’’ interfaces will continue to grow.

To date, no serious effort has been made to publish a
comprehensive coverage of this topic in any professional
journals; to my knowledge, this special issue on Al for
human-machine interface is the first of its kind. Active
and well-known researchers in artificial intelligence have
contributed to it; the first three articles are general in
nature, whereas the remaining four are applications
dependent.

The first article by Frederick Hayes-Roth presents an
excellent overview of the knowledge-based expert systems.
He traces the origins and describes techniques and limita-
tions of knowledge engineering. This article surveys the
kinds of work performed with knowledge-based expert
systems and explains how knowledge systems are built.
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The second article by Reid G. Smith et al. describes an

elegant and conceptually correct solution to two practical
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Tutoring can be a pow erful form o commumcancm&lt

can lead to new 1ns1ght and to new awarenessiﬁaout incor-

rect information. Effective tutoring reqlﬁ’res sophisticated
knowledge about the student and an understanding of
how to teach. Beverly Woolf and David D. McDonald
describe the issues involved in building an effective
machine tutor and present a system that conducts a sen-
sitive discourse tailored to the student’s knowledge.

Those familiar with manufacturing technologies and en-
vironments must be familiar with the complexity of deci-
sion making at various levels. David A. Bourne and Mark
S. Fox present an interesting application of artificial in-
telligence techniques to automate the manufacturing en-
vironment. This article discusses the issues of modeling,
planning, and scheduling activities in dynamically chang-
ing environments. Approaches to solving these problems
are discussed in the context of a constraint-directed, shop-
scheduling system and a language-oriented, database
system to control manufacturing.

In the last article, Amitava Dutta and Amit Basu,
describe a decision-support system. Most decision-support
systems, or DSS, consist of a data retrieval facility and a
collection of models (programs) that can manipulate
retrieved data. The collection of such models can be used
in different problem-solving situations. In this article, a
theoretical framework for model management based on
first-order logic is developed as a basis for data representa-
tion and management. As shown by Dutta and Basu, this
approach enables not only the representation, but also the
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integrated control of selection, sequencing (synthesis), and
activation of computational models in an elegant manner.
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