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B The Fourteenth International Confer-
ence on Automated Planning and
Scheduling (ICAPS-04) was held in
Canada in June of 2004. It covered the
latest theoretical and empirical ad-
vances in planning and scheduling. The
conference program consisted of tutori-
als, workshops, a doctoral consortium,
and three days of technical paper pre-
sentations in a single plenary track, one
day of which was jointly organized
with the Ninth International Confer-
ence on Principles of Knowledge Repre-
sentation and Reasoning. ICAPS-04 also
hosted the International Planning
Competition, including a classical track
and a newly formed probabilistic track.
This report describes the conference in
more detail.

he International Conference on

I Automated Planning and Sche-
duling (ICAPS) is emerging as

the premier forum for researchers

and practitioners in planning and
scheduling. The annual ICAPS con-
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ference series was formed in 2003 by
merging two biannual conferences:
the International Conference on Arti-
ficial Intelligence Planning and
Scheduling (AIPS) and the European
Conference on Planning (ECP). It
covers the latest theoretical and em-
pirical advances in planning and
scheduling, from new theoretical
frameworks and algorithms to practi-
cal implementations in a variety of
domains.

ICAPS-04 was held June 3-7, 2004,
in Whistler (British Columbia) during
sunny weather. This was the first
time that ICAPS was held in Canada.
Whistler, a year-round pedestrian re-
sort that is two hours away from
Vancouver, turned out to be an excel-
lent choice. In addition to dining,
shopping, and nightlife, Whistler of-
fered an endless variety of outdoor
activities including mountaintop
sightseeing, mountain biking, hiking,
canoeing, fishing, and even glacier
skiing. ICAPS-04 was colocated with
the Ninth International Conference
on Principles of Knowledge Represen-
tation and Reasoning (KR-04), the
Tenth International Workshop of
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Nonmonotonic Reasoning (NMR-04),
and the International Workshop on
Description Logics (DL-04).

The conference program consisted
of one day of tutorials, one day of
workshops (including a doctoral con-
sortium), and three days of technical
paper presentations. The first day of
the main technical program was or-
ganized jointly with KR-04 and fea-
tured six technical papers from each
conference and a mutual invited
speaker, Patrick Doherty (Linkoping
University), who presented “Ad-
vanced Research with Autonomous
Unmanned Aerial Vehicles.” ICAPS-
04 and KR-04 also held a well-attend-
ed joint festival that included poster
presentations by the participants of
the doctoral consortia of both confer-
ences, presentations of the results of
the International Planning Competi-
tion, and 11 live demonstrations of
planning systems by researchers from
corporations, government agencies,
and academic research labs. These
demonstrations included systems for
autonomous spacecraft planning,
Web services planning, course
scheduling, adaptable manufacturing
scheduling, multiagent coordination,
and planning systems that took part
in the International Planning Com-
petition.

The main technical program con-
sisted of the presentation of the ac-
cepted papers in a single plenary
track. Printed proceedings are avail-
able from AAAI Press. For the first
time, the papers of the main confer-
ence are also available on the home
page of ICAPS-04 (icapsO4.icaps-con-
ference.org), together with the ab-
stracts from the doctoral consortium
and the system demonstrations. This
year, the scope of ICAPS was extend-
ed by reaching out to research com-
munities that were underrepresented
at ICAPS in the past. The main tech-
nical program of ICAPS-04 con-
tained, in addition to papers on clas-
sical symbolic planning, more papers
on search, probabilistic planning,
and scheduling than in previous
years. ICAPS-04 received a record 119
submissions of which 37 were accept-
ed by an international program com-
mittee of 62 planning and schedul-
ing researchers. The papers were
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presented in sessions on cognitive
robotics, knowledge in planning,
search, scheduling, planning and
scheduling applications, probabilistic
planning, classical planning, model
checking and plan recognition, and
nondeterministic planning.

The ICAPS-04 awards committee
selected the paper “Conformant Plan-
ning via Heuristic Forward Search: A
New Approach” by Ronen Brafman
(Ben-Gurion University) and Jorg
Hoffmann (Albert-Ludwigs Univer-
sitdt Freiburg) for the Best Paper
Award. The paper “Multiple Pattern
Databases” by Robert Holte (Uni-
versity of Alberta), Jack Newton (Uni-
versity of Alberta), Ariel Felner (Bar-
Ilan University), Ram Meshulam
(Bar-Ilan University), and David Fur-
cy (Georgia Institute of Technology)
was the runner-up for the award. The
awards committee selected the papers
“A Planning Heuristic Based on
Causal Graph Analysis” by Malte
Helmert (Albert-Ludwigs Universitdt
Freiburg) and “Breadth-First Heuristic
Search” by Rong Zhou (Mississippi
State University) and Eric Hansen
(Mississippi State University) for the
Honeywell Best Student Paper Award.
The paper “Trading Places: How to
Schedule More in a Multi-Resource
Oversubscribed Scheduling Problem”
by Laura Barbulescu (Colorado State
University), Adele Howe (Colorado
State University), Darrell Whitley
(Colorado State University), and
Mark Roberts (Colorado State Univer-
sity) was the runner-up for the award.
In addition to presentations of the
accepted papers and the talk by
Patrick Doherty, the main conference
included two more invited talks.
Michela Milano (Universita di
Bologna) presented “Artificial Intelli-
gence Meets Operations Research: A
Constraint Programmer’s Point of
View,” and Reid Simmons (Carnegie
Mellon University) presented “Plan-
ning for an Uncertain Future.”

The one-day tutorial program in-
cluded five half-day tutorials that at-
tracted more than 100 participants.
The “Planning and Learning” tutorial
described ways to improve current
planning and scheduling techniques
using a variety of learning approach-
es. The “Planning Using Partially Ob-
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servable Markov Decision Processes”
tutorial described ways to cope with
uncertainty in planning using ab-
straction, problem decomposition,
and heuristic search that generalize
similar techniques used by traditional
planners. The “Constraint Satisfac-
tion for Planning and Scheduling” tu-
torial emphasized methods developed
by the constraints community rather
than the planning community. The
“Planning on the Web” tutorial cov-
ered challenging planning problems
that arise in the context of gathering
and integrating information from the
Web. Finally, the “Robot Motion
Planning” tutorial described several
planning problems faced by robots
and covered solution methods from
exact planning techniques to sam-
pling-based methods. The workshop
program consisted of three full-day
workshops on “Connecting Planning
Theory with Practice,” “Integrating
Planning into Scheduling,” and
“Planning and Scheduling for Web
and Grid Services.”

ICAPS-04, continuing a tradition
started at ICAPS-03, included a doc-
toral consortium for students doing
Ph.D. research in planning and
scheduling. The doctoral consortium
was attended by 20 students from the
United States and Europe. All of them
received scholarships that covered
their conference registration fee and
a substantial part of their travel ex-
penses. The program of the doctoral
consortium consisted of meetings
and scheduled activities for students
to meet each other, a poster session
that allowed students to present their
work to all conference participants
and receive feedback from them, and
a mentoring program that introduced
students to senior researchers with
similar interests.

ICAPS traditionally also hosts the
International Planning Competition,
a biannual event that promotes a bet-
ter understanding of existing plan-
ning methods and fosters the ex-
change of benchmark problems and
algorithms within the community.
The International Planning Competi-
tion at ICAPS-04 was the fourth one
in the series and featured an expand-
ed two-track program.

The classical planning track con-

tinued the tradition of evaluating
planning systems in deterministic
challenge domains. The organizers
extended the planning description
language PDDL2.1 used in the previ-
ous competition with derived predi-
cates (“domain axioms”) and timed
initial literals for modeling time win-
dows. A total of 18 groups participat-
ed in the classical track, entering 22
planners (including different versions
of the same planner) into the compe-
tition, which featured seven different
benchmark domains. Five of the do-
mains were new and compiled from
real-world applications such as air-
port ground traffic control, oil deriva-
tive transportation in pipelines, pow-
er supply restoration, model checking
communication protocols, and uni-
versal mobile telecommunications
system program setup. Out of these
22 systems, 7 competed in the opti-
mal track, where planners had to give
guarantees on the quality of their
plans. The results obtained by the
best systems in the classical track
were impressive and often improved
the previous state of the art by orders
of magnitude.

The new probabilistic planning
track evaluated planning systems that
can cope with uncertainty about the
outcomes of actions. The organizers
developed a new planning descrip-
tion language, PPDDL, for expressing
probabilistic planning domains in-
cluding actions with uncertain ef-
fects, action-specific costs, and goal
rewards. Twenty-two groups initially
signed up for the probabilistic track,
and 10 planners from four continents
were formally entered. Two weeks be-
fore the conference, the participants
were presented with 20 problems in
PPDDL format. Their planners were
required to connect remotely to a do-
main simulator for evaluation and
maximize their expected value over
30 trials within a time limit of 15
minutes per domain. A planner from
Purdue University, FF-rePlan, won the
overall “First Place” award, using an
approach that solved deterministic
versions of each domain and simply
replanned when the plan failed. Al-
though six of the test domains were
designed to foil a replanning ap-
proach, FF-rePlan worked sufficiently



well on the other test domains to se-
cure the top spot. Prizes were also
awarded in four other categories.

A booklet with more than 60 au-
thors containing overviews of the
competing systems in the classical
and probabilistic tracks was distribut-
ed to all conference attendees. Infor-
mation about the planning tracks was
also displayed during ICAPS-04, in-
cluding posters with plots of the per-
formance of the planners entered into
the classical track. Additional infor-
mation is available on the home page
of the International Planning Compe-
tition “ipc.icaps-conference.org.”

The success of ICAPS-04 is due in
large part to the exceptional logistical
support of the American Association
for Artificial Intelligence (AAAI) and
the generous contributions of its
sponsors: the Computational Sci-
ences Division at NASA Ames Re-
search Center, the Research Institute
for Advanced Computer Science (RI-
ACS), the NASA Intelligent Systems
Project, the NASA Jet Propulsion Lab-
oratory (JPL), the National Science
Foundation (NSF), the Air Force Of-
fice of Scientific Research (AFOSR),
Defense R&D Canada, National ICT
Australia (NICTA), Honeywell, and
AAAI. The workshop chairs were
Michael Beetz (Technical University
of Munich) and Karen Myers (SRI In-
ternational). The tutorial chair was
Sylvie Thiébaux (the Australian Na-
tional University). The software
demonstration and paper submission
management chair was Lloyd Green-
wald (Drexel University). The doctor-
al program chair was Eric Hansen
(Mississippi State University). The
chairs of the classical track of the In-
ternational Planning Competition
were Stefan Edelkamp (Universitat
Dortmund) and Jorg Hoffman (Al-
bert-Ludwigs Universitdt Freiburg).
The chairs of the probabilistic track
were Michael Littman (Rutgers Uni-
versity) and Hakan Younes (Carnegie
Mellon University). The publicity
chair was Richard Goodwin (IBM T. J.
Watson Research Center). Finally, the
sponsorship chairs were Fahiem Bac-
chus (University of Toronto), Gérard
Verfaillie (LAAS-CNRS), and Richard
Washington (RIACS/NASA Ames Re-
search Center).

ICAPS-05 will be held June 5-10,
2005, in Monterey, California (USA)
and will feature for the first time a
competition on knowledge engineer-
ing for planning and scheduling. In-
formation about ICAPS-05 is available
on its home page (icaps0S.icaps-con-
ference.org). Additional information
about the ICAPS conference series in
general is available on its home page
(www.icaps-conference.org).
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of Technology and a Ph.D. in computer
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Berkeley. Zilberstein is a recipient of Na-
tional Science Foundation RIA (1994), CA-
REER (1996), and ITR (2002) awards, best
paper awards from ECAI (1998) and AA-
MAS (2003), and the Lady Davis Visiting
Associate Professorship at the Technion
(2000). His research interests include any-
time algorithms, decision theory, design
of autonomous agents, heuristic search,
information gathering, principles of
metareasoning, planning and scheduling,
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bounded reasoning. He has published
more than 100 refereed papers on these
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Jana Koehler (koe@
zurich.ibm.com) is a re-
search staff member and
project leader at the
IBM Zurich Research
Laboratory where she
leads a group working
on model-driven soft-
ware engineering for
business process integration. She received
a diploma in computer science and sci-
ence of science from Humboldt Univer-
sitdt in Berlin in 1988 and earned a Ph.D.
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in computer science at the German Re-
search Center for Artificial Intelligence
from 1990 to 1994 where she developed a
special interest in the design and com-
plexity of planning algorithms. From
1995 to 1996, she was a visiting scholar at
the Universities of Linkdping (Sweden)
and Maryland (USA) as well as a postdoc
at the International Computer Science In-
stitute at Berkeley (USA). In 1996, she be-
came an assistant professor at the Albert-
Ludwigs Universitdt Freiburg (Germany).
In 1998, she became a consultant for
Schindler Elevators (Switzerland) and in
1999 joined the company, where she de-
veloped distributed algorithms for high-
end elevator control. In 2001, she joined
the IBM Research Laboratory in Ziirich.
Koehler won several scientific and best-pa-
per awards and was nominated full and
associate professor in computer science.
She was conference cochair of ICAPS-04.

Sven Koenig (skoenig
@usc.edu) is an associate
professor in computer
science at the University
of Southern California.
His research centers
around techniques for
decision making (plan-
ning and learning) that
enable situated agents (such as mobile
robots or decision-support systems) to act
intelligently in their environments and
exhibit goal-directed behavior in real
time, even if they have only incomplete
knowledge of their environments, imper-
fect abilities to manipulate them, limited
or noisy perception, or insufficient reason-
ing speed. Koenig received master’s de-
grees from the University of California at
Berkeley and Carnegie Mellon University
and a Ph.D. degree in computer science
from Carnegie Mellon University. He is
the recipient of NSF CAREER and ITR
awards, an IBM Faculty Partnership
Award, and the Raytheon Faculty Fellow-
ship Award. Several of his students have
won awards for their research. Koenig has
edited one book and published more than
70 papers in various areas of artificial in-
telligence and robotics. He is on the edito-
rial board of Computational Intelligence and
was conference cochair of ICAPS-04.
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Principles of Robot Motion

Theory, Algorithms, and Implementations

Howie Choset, Kevin M. Lynch, Seth Hutchinson,
George Kantor, Wolfram Burgard, Lydia E. Kavraki,

and Sebastian Thrun

foreword by Jean-Claude Latombe

A text that makes the mathematical underpinnings of
robot motion accessible and relates low-level details of
implementation to high-level algorithmic concepts.

Intelligent Robotics and Autonomous Agents series
550 pp., 312 illus. $60

Introduction
to Machine Learning

Ethem Alpaydin

An introductory text in machine learning that gives a
unified treatment of methods based on statistics,
pattern recognition, neural networks, artificial intelli-
gence, signal processing, control, and data mining.

Adaptive Computation and Machine Learning series
400 pp., 135 illus. $50

Data Mining

Next Generation Challenges

and Future Directions

edited by Hillol Kargupta, Anupam Joshi,
Krishnamoorthy Sivakumar, and Yelena Yesha

A state-of-the-art survey of recent advances in data
mining or knowledge discovery.

Distributed for AAAI Press * 528 pp., 112 illus. $40 paper

New Directions
in Question Answering

edited by Mark T. Maybury

Explores major trends in the development of an
important new method of information access that
combines elements of natural language processing,
information retrieval, and human computer interaction.
Distributed for AAAI Press ® 320 pp., 53 illus. $40 paper

From animals to animats 8

Proceedings of the Eighth International
Conference on the Simulation of Adaptive
Behavior

edited by Stefan Schaal, Auke Jan ljspeert,

Aude Billard, Sethu Vijayakumar, John Hallam,

and Jean-Arcady Meyer

New research on the adaptive behavior of natural and
synthetic agents.

A Bradford Book ¢ 544 pp. $85 paper

AAAI 2004

Proceedings of the Nineteenth National
Conference on Artificial Intelligence
Proceedings from the latest meeting of the leading Al
conference; includes theoretical, experimental, and
empirical work.

Distributed for AAAI Press ® 1104 pp., 100 illus. $85 paper

Mechanical Bodies,
Computational Minds

Artificial Intelligence from Automata to Cyborgs
edited by Stefano Franchi and Gliven Glizeldere
Researchers in artificial intelligence and scholars in the
humanities consider the past, present, and future of
artificial intelligence from a multidisciplinary perspective.
A Bradford Book ® 544 pp., 43 illus. $45 paper

Kernel Methods
in Computational Biology

edited by Bernhard Schélkopf, Koji Tsuda,

and Jean-Philippe Vert

“This timely collection will be an asset to anyone
working with microarray data, and those involved with
computational biology more generally should be aware
of it.” — Jun Liu, Professor of Statistics, Harvard
University

Computational Molecular Biology series ® A Bradford Book
416 pp., 79 illus. $50

Artificial Life IX

Proceedings of the Ninth International
Conference on the Simulation and Synthesis

of Living Systems

edited by Jordan Pollack, Mark Bedau, Phil Husbands,
Takashi Ikegami, and Richard A. Watson

Proceedings from the ninth International Conference on
Artificial Life; papers by scientists of many disciplines
focusing on the principles of organization and applica-
tions of complex, life-like systems.

A Bradford Book * 600 pp. $80 paper

now in paperback

Where the Action Is

The Foundations of Embodied Interaction

Paul Dourish

“Important reading for anyone engaged in designing
computer-based systems to support human activities. It
is full of interesting ideas and insights. | recommend it.”
— Richard Mateosian, IEEE Micro

243 pp., 10 illus. $20 paper

now in paperback

Designing Sociable Robots

Cynthia L. Breazeal

“Dr. Cynthia Breazeal of the Massachusetts Institute of
Technology is famous for her robots, not just because
they are programmed to perform specific acts, but
because they seem to have emotional as well as
physical reactions to the world around them. . . . Dr.
Breazeal [writes] about her adventures as a modern-day
Mary Shelley in her book Designing Sociable Robots.”
— Claudia Dreifus, The New York Times

Intelligent Robotics and Autonomous Agents series
A Bradford Book ® 281 pp., 74 illus. $30 paper and CD-ROM

To order call 800-405-1619.
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