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Portsmouth, USA
June 21-26, 2014

Venue

Home Registration Technical Program

Special Tracks

Workshops & Tutorials

Important Dates Committees

Welcome

ICAPS 2014, the 24th International Conference on Automated Planning and Scheduling will take place in
Portsmouth, NH, USA, June 21-26, 2014. Similar to previous editions, the schedule will consist of the Doctoral
Consortium on the first day (June 21), workshops and tutorials on the second and third days (June 22-23), and
the last three days (June 24-26) are dedicated to the main program.

ICAPS 2014 is part of the ICAPS conference series. ICAPS is the premier forum for exchanging news and
research results on theory and applications of intelligent planning and scheduling technology.

The conference features a pre-conference program of workshops and tutorials on current research topics. The
main technical program consists of invited talks by leading scientists working in the area, presentations of
technical papers, as well as system demonstrations. For graduate students the pre-conference program includes
a Doctoral Consortium.

An advertising flier (PDF) for the conference is available here.
Registration is OPEN

ICAPS'14 Schedule Overview and the Full Detailed Schedule are now available

Telepresence

News and Updates

[7 July 2014] ICAPS'14 presentations are
now available successively on the ICAPS
YouTube Channel. In particular, check out
the ICAPS theme song, performed at the
ICAPS'14 banquet by the ICAPS Three
Band.

[4 June 2014] Individual papers from the
ICAPS'14 proceedings are now available
for download.

[4 April 2014] The Outstanding Papers
(3) and Honorable Mentions (3) are now
marked in the list of accepted papers.




A fully specified
problem
--Initial state
--Goals

(each non-negotiable)
--Complete Action Model

The Plan



The IPC 2014 Competition tracks

Four different tracks were announced, but only three took place:

e Sequential

» Features: action costs, negative preconditions, conditional effects
» Objective: minimise action cost (sum of action costs)

o Agile

» Features: action costs, negative preconditions, conditional effects
» Objective: minimise CPU time

@ Temporal

» Features: durative actions, metric quantities
» Objective: minimise total time (makespan)

A satisficing, optimal and multi-core subtrack were arranged for the
Sequential track.

IPC-8 Deterministic (2014) [IPC 2014 slides from Chrpa, Vallati & McCluskeyUniversity of Huddersfield
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Planners

@ Sequential satisficing: 43 registered, 21 submitted, 1 withdrawn
@ Sequential optimal: 34 registered, 17 submitted
@ Sequential multi-core: 17 registered, 9 submitted
o Agile: 21 registered, 15 submitted
@ Temporal satisficing: 9 registered, 6 submitted
@ [emporal optimal: 6 registered, 1 submitted, cancelled
@ Preferences satisficing: 5 registered, 2 submitted, cancelled
@ Preferences optimisation: 4 registered, 0 submitted, cancelled
67 planners in total from 66 people from 15 countries. Australia, Canada,

Czech Republic, Finland, France, Germany, Iran, Israel, New Zealand,
Spain, Switzerland, United Kingdom, Venezuela, USA.

IPC-8 Deterministic (2014) [IPC 2014 slides from Chrpa, Vallati & McCluskeyjhiversity of Huddersfield 10/1




Sequential Satisficing track: Results

20 planners. Showing the top FIVE

IBaCoP2 166.21/280 | 1st
IBaCoP 162.73/280 | 1st
Mercury 153.04/280 | 2nd
MIPlan 150.00/280 | 3rd
Jasper 144.89/280 | 4th
FD-Uniform | 143.25/280 | 5th

Winner

IBaCoP2: Isabel Cenamor, Tomas de la Rosa, Fernando Ferndndez

IPC-8 Deterministic (2014) [IPC 2014 slides from Chrpa, Vallati & McCluskeyjniversity of Huddersfield
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How far have we got?

How planners from past IPCs would have performed in IPC-87

o In Sequential Satisficing track, LAMA-11 (winner of Sequential
Satisficing track of IPC-7) would have been 12th out of 21.

@ In Agile track, LPG and FF would have been, respectively, 13th and
17th out of 17.

IPC-8 Deterministic (2014) [IPC 2014 slides from Chrpa, Vallati & McCluskey]niversity of Huddersfield 56 /1




The take-home messsage

@ A large number of high-performance planners is available, mainly
because of the availability of well documented and supported
platforms (FD, FF, ..)

» 29 planners out of 67 built on top of FD.

@ Portfolio-based systems are now a concrete reality.

» 29 portfolios in IPC-8; 3 awarded.

Portfolio planners use a
On the other hand... set of base planners and

select the planner to use
based on the problem

features
— Typically the selection
policy learned in terms
of problem features

IPC-8 Deterministic (2014) [IPC 2014 slides from Chrpa, Vallati & McCluskey]niversity of Huddersfield 57 /1



8 So why the continued fascination
with classical planning?

e ..of course, the myriad applications for classical
STRIPS planning ©

* But more seriously, because classical planners
have become a customized substrate for
“compiling down” other more expressive
planning problems
— Effective approaches exist for leveraging classical

planners to do partial satisfaction planning,

conformant planning, conditional planning, stochastic
planning etc.



Compilation Substrates for

Planning
SAT IP/LP (Classical) Planning
e First of the  Followed closelyon ¢ Tremendous progress
substrates the heels of SAT on heuristic search

— Kautz&Selman got
the classic paper
award honorable
mention

Continued work on
fast SAT solvers

Limited to bounded
length planning

(Not great for
metric constraints)

Can go beyond

bounded length

planning

— Allows LP
Relaxation

— (Has become the
basis for powerful
admissible
heuristics)

IP solvers evolve
much slower..

approaches to
classical planning

A currently popular
approach is to
compile expressive
planning problems to
classical planning

— Conformant
planning, conditional
planning

— (even plan
recognition)
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problem
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@ But humans in the loop can ruin a really a perfect day ®

Traditional Planning
I I I

Effective ways to handle the more expressive planning problems by
exploiting the deterministic planning technology



Need for Human-in-the-Loop/Human-Aware
Planning &Decision Support

* Planners are increasingly embedded in systems that
include both humans and machines

— Human Robot Teaming

* Petrick et al, Veloso et al, Williams et al, Shah et al, Kambhampati
et al

— Decision support systems; Crowd-planning systems;
Tutorial planning systems
e Allen et al, Kambhampati et al; L

* Necessitates Human-in-the-Loop Planning

— But, isn’t it just “Mixed-Initiative Planning”?
2.a lot of old MIP systems had the “Humans in the land of
Planners” paradigm (the humans help planners)

* |n effective human-aware planning, planners realize they inhabit
the land of humans..




Human-Robot Teaming

» Search and report (rescue)
» Goals incoming on the go
» World is evolving

»Model is changing

» Infer instructions from
Natural Language

» Determine goal formulation
through clarifications and
questions




TOUR REQUEST

Going to New York City for only a day in about a month. Where is a must to eat at that | can make reservations at? With so little time, | don't exactly want to spend it waiting for hours to get
seated/get food. Also, what are the must things | should do and see in NYC? Off the beaten path things are preferred! ;) I've been to NYC before, so perhaps new speakasies, restaurants
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Challenges in Human-in-the-
Loop/Human-Aware Planning &

Decision Support

Interpret what humans are doing

— Plan/goal/intent recognition

Plan with incomplete domain models

— Robust planning with “lite” models

— (Learn to improve domain models)

Continual planning/Replanning

— Commitment sensitive to ensure coherent interaction
Explanations/Excuses

— Excuse generation can be modeled as the (conjugate of)
planning problem

Asking for help/elaboration
— Reason about the information value



I ) )
Communicate with
HIJman in the Loop

« Problem

Human-Robot Teamlra:gmcaﬁon

[HRI12]

Planning for

Human-Robot Teaming

[IROS14]

Handle Human Instructions
[ACS13, IROS14] =

Action Model -
YS E o

Open World Goals : * Problem Updates
[IROS09,AAAIIOQ,TIST10] [TIST10]
Action Model Inf N » PLANNER @-y-—-—=—=——"————=
ction Model Information Sapa Replan Assimilate Sensor

Information

Replan for the Robot
[AAAI10, DMAPI3]
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Human-in-the-Loop Planning is
making inroads at ICAPS..

e Several papers that handle these challenges of
Human-Aware Planning have been presented at
the recent ICAPS (and AAAI and 1JCAI)

— Significant help from applications track, robotics track
and demonstration track

— Several planning-related papers in non-ICAPS venues
(e.g. AAMAS and even CHI) have more in common
with the challenges of Human-aware planning

e ..so consider it for your embedded planning
applications
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