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1 Introduction

We will demonstratetwo novel capabilities:

� TargetedHelp: a componentfor providing users
with embeddedtutoring aboutthe dialoguesys-
temand;

� Dialoguefor discussingfutureplanswith a state
of theartplanner/scheduler

This prototypecontrolsa mobilerobotandvarious
station functions in a simlation of the International
SpaceStation. The componentsof this systemex-
tendwork from theRIALIST simulatedPSADialogue
System(Rayneret al., 2000). The demosystemfea-
turesanasynchronousdialoguemanager(Boye et al.,
2000),combinedwith theNuanceSpeechRecognizer,
theGeminilanguageunderstandingsystem(Dowding
etal.,1993), andtheFestival SpeechSynthesizer. The
componentsare integratedusing SRI’s OpenAgent
Architecture(OAA). It includesnew agentsfor per-
forming TargetedHelp. In additionthe system’s lan-
guagecoverageincludestemporalexpressionsfor time
pointsanddurations,which arecrucial to discussions
of futureplans.Thesystemintegratescapabilitiesfor
discussinganddirectingcurrentactivities, for queries
aboutpaststatesand for interactive future planning.
TargetedHelp is availableacrossall interactiontypes.

1.1 Targeted Help: Guiding Users Toward
In-Coverage Utterances

Grammarbasedrecognizerstunedto a domainper-
form very well, in factbetterthancomparableStatis-
tical LanguageModels(SLMs) for in-coverageutter-
ances(Knight et al., 2001). However, users,particu-
larly non-expert usersof dialoguesystems,will pro-
duce utterancesthat are out of coverage. Targeted
Helpmakesuseof theseout-of-coverageutterancesto
produceinformative and naturalutterancesthat will
guide the user towards producingmore in-coverage
language.Theutterancesproducedby TargetedHelp
arecomposedof oneor moreof thefollowing pieces:

� Reportof backupSLM recognitionhypothesis,

� Descripitionof theproblemwith theuser’sutter-
ance(e.g.missingvocabulary);and

� A similar in-coverageexample.

Sincewe areessentiallyembeddinga very simple
instructionalsystemaboutcoverageinto thedialogue
systemour work haspointsin commonwith instruc-
tionaldialoguesystems.Therearealsosimilaritiesbe-
tweenthisapproachandwork oncall routing.

This is a novel approachto a real problem. Many
typesof systemswill have few repeatuserswith the
resultthatmostuserswill beinexpert. However, even
in systemswheretrainingis possible,userscanremain
inexpertsurprizinglylong. In astudydoneontheorig-
inalRIALIST simulatedPSAsystem,naiveuserswere
given a half hour training sessionusingthe dialogue
systembeforebeginningtheseriesof tasksfor thesys-
tem test. Even after training usersproducedat least
8.5%out of coverageutterances.In additionto pro-
viding userswith informationaboutthesystemthat is
not explicitly available(e.g. whatwordsor grammat-
ical forms areout of coverage),TargetedHelp takes
advantageof lexical entrainmentby providing simi-
lar in-coverageexamples.In addition,embeddingthis
trainingin thesystemtakesadvantageof theeffective-
nessof immediatefeedbackasanaid to learning.

The TargetedHelp componentis a separateagent
which analyzesthebackup recognizeroutputto pro-
ducean informative systemresponse.To implement
theTargetedHelpcapabilitywealsoaddasecondrec-
ognizerusinga categorybasedSLM runningin paral-
lel to theusualgrammarbasedrecognizer. Thisspeeds
productionof theTargetedHelp feedbackby insuring
thattheback-uprecognitionhypothesisis immediately
availablewhenthemainrecognizerfails. TheTargeted
Help componenthas2 subroutines,onethatproduces
a prompt basedon a diagnosisof the problemwith
the user’s utterance,e.g. unknown words, unknown
grammaticalstructures,bad endpointing. The other
componentproducesanin-coverageexamplesentence
basedon the form of andlexical itemsrecognizedin
theuser’sutterance.Wematchtheexampleto thesen-
tencetype of the user’s utterance:wh-question,yn-
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question,answer, or command.Furthermore,for com-
mands,which area largepercentageof theutterances
we alsoattemptif possibleto producean in-coverage
exampleutterancecontainingthesameverbandargue-
ments.Therecognitionhypothesisof theSLM is also
reportedaspartof thesystem’s responseto theuser.

1.2 Dialogue about Plans

This part of the demonstrationwill describea work
in progresstowardsbuilding a spokendialogueinter-
faceto the ExtensibleUniversalRemoteOperations
PlanningArchitecture(EUROPA) (Franket al., 2000)
plannerfor the purposesof planningandscheduling
the futureactivities of thePSA.Thespokendialogue
interfacegivestheuserthecapabilityto askfor a de-
scriptionof theplan,askspecificquestionsaboutthe
plan, and updateor modify the plan. We anticipate
that a spoken dialogueinterface to the plannerwill
provideanaturalaugmentationor alternativeto thevi-
sualizationinterface, in situationsin which the user
needsvery targetedinformationabouttheplan,in sit-
uationswherenaturallanguagecanexpresscomplex
ideasmoreconciselythanGUI actions,or in situations
in whicha graphicaluserinterfaceis notappropriate.

The Mars Pathfinder mission landed a semi-
autonomousrobot,Sojourner, on thesurfaceof Mars
whichoperatedfor 85 days,from July 4, 1997to Sept
27, 1997(MPF, 1997). At the endof eachday, So-
journerwouldbroadcastdatabackto earth,thenhiber-
natefor theMarsnight. On Earth,teamsof scientists
andengineerswouldengagein marathonplanningses-
sionsatnighttoplanthenext day’sactivities. If human
plannerswereableto correctlyandcompletelyspecify
all theconstraintsandprioritiesonaplanningproblem
of thismagnitudeat theoutset,thenthiswould justbe
a hardplanningproblem.But, humanplannersdo not
work thatway. They cancomeup with aninitial esti-
mateof theconstraints,but thatmaynotbesatisfiable,
in which casethey are facedwith choicesof which
constraintsto considerremoving. Even whenthe set
of constraintsis satisfiable,whenthehumanplanners
aregiven a descriptionof the currentplan, they may
comeupwith additionalconstraintsandprioritiesin an
attemptto improve theplan. Thus,constraintandpri-
ority generationis a processthat proceedsiteratively
with planning,andrequiresincreasedsophisticationin
theplannerinterface.

1.2.1 EUROPA

Researchersat NASA’s AmesResearchCenterand
the Jet PropulsionLaboratory, are developing new
planning technologyto addressthis problem: EU-
ROPA. EUROPA is asystemfor representingandrea-
soningaboutcomplex temporalplansinvolving con-
straintson time, resources,and routes. EUROPA is
the descendentof the RemoteAgent Planner(RAP)

(Jónssonet al., 2000). RAP wasdeployed aspart of
thecontrolsystemfor theDeepSpaceOnespacecraft
in May of 1999.

EUROPA managesplansby continuouslyreformu-
lating theplanningproblemasa DynamicConstraint
Satisfaction Problem(DCSP).This reformulationis
done by mappingeachpartial plan to a CSP. The
temporalconstraintsform a Simple Temporal Net-
work,whichcanbeefficiently solved,while therestof
theconstraintsform a general,non-binaryCSPrepre-
sentedby proceduralconstraints(JónssonandFrank,
2000). Plannersmay interactwith the EUROPA in-
terfaceby modifying plans,askingwhethera plan is
consistent,and askingwhetherany morework must
bedoneto completetheplan.
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