THE EIGHTH
NATIONAL
CONFERENCE
ON ARTIFICIAL
INTELLIGENCE

\Iuh"

P> ///////////////////”

AAAI-90

Proceedings

Eighth National
Conference on
Artificial Intelligence

Sponsored by the
American Association for
| Artificial Intelligence

July 29, 1990 - August 3, 1990

Volume One




AAAI-90

Proceedings

Eighth National
Conference on
Artificial Intelligence

Volume One
Sponsored by the

American Association for
Artificial Intelligence

July 29, 1990 — August 3, 1990

AAAI Press / The MIT Press
Menlo Park ® Cambridge ® London



First MIT Press edition, 1990
Copyright © 1990, AAAI Press

All rights reserved. No part of this book may be reproduced in any form by
any electronic or mechanical means (including photocopying, recording, or
information storage and retrieval) without permission in writing from the
publisher.

Copublished and distributed by The MIT Press, Massachusetts Institute of
Technology, Cambridge, Massachusetts, and London, England.

ISBN 0-262-51057-X



Contents

Volume One

Foreword | v
Organization of the American Association for Artificial Intelligence / vii
Program Schedule | x
List of Papers | xiii
Automated Reasoning / 3
Cognitive Modeling / 291
Commonsense Reasoning / 317
Education and AI / 419
Intelligent Interfaces / 441
Knowledge Acquisition / 497
Knowledge Representation / 523

Volume Two

Knowledge Representation (continued)
Machine Learning / 735
Natural Language / 951

Robotics / 1003
Vision / 1059
Invited Talks and Panels / 1081
Index | 1139

i



Foreword

This volume comprises the written record of research pre-
sented at the Eighth National Conference on Artificial In-
telligence. The American Association for Artificial Intelli-
gence (AAAI), the sponsor of this conference, is a
technical society whose principal goal is to promote re-
search in the field, primarily through its annual national
conference. Thus, this volume is to some extent a capsule
summary of the current scientific state of Al

‘We have endeavored to produce an interesting conference
of the highest technical quality. AAAI has always prided
itself on its careful reviewing process and its consistent
high standards for acceptance of submitted papers. Each of
the 926 papers submitted to the conference was read by at
least two members of the Program Committee, which, as
you will note (p. v), is a sizable body of well-respected and
technically expert researchers. After all of the papers were
read, the entire Program Committee met face to face, and
each paper was discussed until a final decision was agreed
upon (where necessary, additional reviews were obtained
from other members of the committee). Ultimately, 161
papers were accepted for presentation at the conference
and for publication in these proceedings.

Because of the continuing growth of research activity in Al
and the associated increase in the number of papers sub-
mitted, this year’s Program Committee was the largest ever
assembled for the National Conference. The successful op-

eration of the Program Committee depended on the hard
work of the Area Chairs, who took responsibility for re-
cruiting reviewers in each area and for coordinating the re-
view process. Another essential ingredient of the review
process was the wisdom and hard work contributed by the
AAAI office staff (p. v). Finally, each Co-Chair was assist-
ed by an Associate Chair, who helped in all phases of the
process. We wish to thank the staff, the associate chairs,
the area chairs, and all members of the Program Commit-
tee for their efforts.

In addition to technical papers, the conference also in-
cludes a collection of invited talks and panels. Peter Fried-
land took responsibility for collecting nominations, tally-
ing votes by the Area Chairs, and inviting the speakers and
panels. To the extent possible, we have included written
versions of these talks and panels in these proceedings.

In sum, you hold in your hands a volume of the highest-
quality short papers on current research in Al. As these pa-
pers demonstrate, research in artificial intelligence contin-
ues its vigorous and exciting growth. We hope you enjoy
this most challenging of intellectual adventures.

Tom Dietterich
William Swartout
Program Co-Chairmen, AAAI-90
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