ijcai-83
Proceedings of the Eighth International Joint
Conference on Artificial Intelligence
- 8-12 August 1983, Karlsruhe, West Germany

- Volume 1



Sponsor: International Joint Conferences on Artificial Intelligence, Inc.

Cosponsors: Gesellschaft fur Informatik (Gl)
Society for the Study of Artificial Intelligence and the Simulation of Behaviour (AISB)

Nederlandse Vereniging voor Kunstmatige Intelligentie (NVKI)

Industrial Cosponsors: British Telecom
Cambridge Consultants Limited
GEC Research Laboratories
ITT Europe Engineering Support Centre
Shell Research Limited

ijcai-83

Proceedings of the Eighth International Joint Conference
on Artificial Intelligence

8-12 August 1983, Karlsruhe, West Germany

Volume 1



Copyright ©1983. International Joint Conferences on Artificial Intelligence, inc.
All rights reserved.

Edited by
Alan Bundy

Distributed by
William Kaufmann, Inc.

95 First Street
Los Altos, California 94022

ISBN 0-86576-064-0
Printed in the United States of America
Reprinted in the Federal Republic of Germany



Artificial Intelligence Conference Proceedings
Ordering Information

Below is a listing of all artificial intelligence conference proceedings. For information regard-
ing these volumes and to place orders, please contact:

William Kaufmann, Inc.

95 First Street

Los Altos, California 94022
United States of America
Phone: 415-948-5810

IJCAI-83 Proceedings

Proceedings of the Eighth International Joint Conference
on Artificial Intelligence (IJCAI-83), Karlsruhe, West
Germany, August 1983. Two volumes.

$35.00 for AAAl members and registrants at IJCAI
conferences

$50.00 for nonmembers

AAAI-83 Proceedings

Proceedings of the Third National Conference on
Artificial Intelligence (AAAI-83), Washington, D.C., United
States, August 1983. One volume.

$25.00 for AAAl members and registrants at [JCAI

conferences
$40.00 for nonmembers

AAAI-82 Proceedings

Proceedings of the Second National Conference on
Artificial Intelligence, Pittsburgh, Pennsylvania, United
States, August 1982. One volume. 456 pages.

$25.00 for AAAI members and registrants at IJCAI
conferences

$40.00 for nonmembers

IJCAI-81 Proceedings

Proceedings of the Seventh International Joint Con-
ference on Artificial Intelligence, Vancouver, British Co-
lumbia, Canada, August 1981. Two volumes. 1,116 pages.

$25.00 for AAAl members and registrants at IJCAI

conferences
$40.00 for nonmembers

AAAI-80 Proceedings

Proceedings of the First National Conference on Artificial
Intelligence, Stanford, California, United States, August
1980. One volume. 339 pages.

$20.00 for AAAl members and registrants at |JCAI
conferences

$33.00 for nonmembers

IJCAI-79 Proceedings

Proceedings of the Sixth International Joint Conference
on Artificial Intelligence, Tokyo, Japan, August 1979.
Two volumes. 1,146 pages.

$25.00 for AAAI members and registrants at 1JCAI
conferences

$40.00 for nonmembers

IJCAI-77 Proceedings

Proceedings of the Fifth International Joint Conference
on Artificial Intelligence, Cambridge, Massachusetts,
United States, August 1977. Two volumes. 1,005 pages.

$25.00 for AAAl members and registrants at [JCAI

conferences
$40.00 for nonmembers

1JCAI-75 Advance Papers

Advance papers from the Fourth International Joint
Conference on Artificial Intelligence, Tbilisi, Georgia,
USSR, September 1975. Two volumes. 944 pages.
$40.00 for AAAl members and registrants at [JCAI
conferences

$65.00 for nonmembers

IJCAI-73 Advance Papers

Advance papers from the Third International Joint
Conference on Artificial Intelligence, Stanford, California,
United States, August 1973. One volume. 703 pages.

$40.00 for AAAl members and registrants at IJCAI

conferences
$65.00 for nonmembers

IJCAI-71 Advance Papers

Advance papers from the Second International Joint Con-
ference on Artificial Intelligence, London, England, United
Kingdom, September 1971. One volume. 697 pages.

$50.00 for AAAI members and registrants at [JCAI

conferences
$80.00 for nonmembers

|JCAI-69 Proceedings

Proceedings of the International Joint Conference on
Artificial Intelligence, Washington, D.C., United States,
May 1969. One volume. 715 pages.

$50.00 for AAAI members and registrants at IJCAI
conferences

$80.00 for nonmembers



Foreword

These volumes are the proceedings of the Eighth International Joint Conference on Artificial In-
telligence. They represent the best current research in Al from all over the world, and appear at a
time of unparalleled interest in Al. This interest has been triggered by the development of com-
mercial applications of Al, especially expert systems and robotics. There are now major govern-
ment and industrial initiatives on Al in many countries, one of which, the Japanese “Fifth
Generation’ project, is discussed explicitly in these volumes.

Given this interest, it is especially important that basic research is not neglected and that the
standards expected of Al research are high, clear and widely agreed upon. The programme com-
mittee has done its best to encourage such standards, and in particular has introduced various
reforms in the procedures for IlJCAI conferences, which we hope will become the norm.

We have made clear the different standards expected from long and short papers, and have
done our best to ensure that accepted papers meet these standards. In many cases this has
meant accepting only as short papers ones submitted in the long category; in fact, more long
papers have suffered this fate than were accepted in the long category. This has placed a heavy
burden on those authors who have had to reduce drastically the length of their papers, but as
the standards expected of long papers become generally accepted we hope that this kind of
transfer will become rarely necessary. As a result the programme committee hopes that the 49
long papers represent the highest quality, finished Al research, and that the 196 short papers
provide a directory of the best ongoing work in each subfieid of Al. All the papers demonstrate
that Al is a field which is capable of producing both useful applications and exciting intellectual
challenges.

The quality of accepted papers is crucially dependent on the quality of refereeing. Each IJCAI-83
referee was handpicked by a member of the programme committee on the basis of his/her
known excellence in a particular subfield. Each paper was refereed by two such referees, who
then conferred in order to resolve their differences. The final decision was taken by the member
of the programme committee responsible for that subfield, with borderline cases being decided
by me. | would like to take this opportunity to thank the members of the programme committee
and all the referees for their sterling work, under great pressure. It is for you, the readers, to
judge whether we succeeded.

Readers of these volumes should find their task of deciding what to read a little easier. The long
papers, together with the invited talks, the Computers and Thought lecture, the Distinguished
Service Award lecture and the general panels, form a “mainstream” of interest to all readers.
The short papers, the keynote addresses and the specialist panels are aimed at the specialist in
the relevant subfield.

Being programme chairman has been much harder work than { imagined. It would not have been
possible without the support of my assistant, Helen Pain, and the members of the programme
committee, or without the helpful advice of my fellow members of the organising committee:
Saul Amarel, Don Walker, Joerg Siekmann and Graham Wrightson. Thank you all. The con-
ference benefited by the close cooperation and interaction of the organizers, which was
facilitated enormously by the extensive use of computer networks, especially the ARPAnet. This
facilitation was emphasized by the frustration | felt, on the not infrequent occasions, when my
link to the ARPAnet broke down.

Alan Bundy
Programme Chairman, IJCAI-83
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