N
N

N

HAL

open science

Referring to Objects Through Sub-Contexts in Multimodal
Human-Computer Interaction

Frédéric Landragin, Laurent Romary

» To cite this version:

Frédéric Landragin, Laurent Romary. Referring to Objects Through Sub-Contexts in Multimodal Human-
Computer Interaction. Seventh Workshop on the Semantics and Pragmatics of Dialogue (DiaBruck’03), Sep

2003, Saarbriicken, Germany. pp.67-74. <halshs-00136514)

HAL Id: halshs-00136514
https://shs.hal.science/halshs-00136514v1

Submitted on 15 Mar 2007

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Au‘to':'lizition
HAL Authorization


https://shs.hal.science/halshs-00136514v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

Referring to Objects Thr ough Sub-Contexts
in Multimodal Human-Computer Interaction

Frédéric Landragin and Laurent Romary
LORIA, campusscientifique- BP 239
F-54506Vandceuvreds-Nang CEDEX—- FRANCE
{Frederic. Landragi n, Laurent. Romary@oria.fr}

Abstract

There is no one-to-onerelation be-
tweenreferentialtermsandtypesof ac-
cessto the referents(referring modes)
in multimodalhuman-computeinterac-
tion. We proposea classificationof
referringmodesimplying sub-contgts.
We describan detailthe natureof these
conttual subsetsand we shav their
importancdor eachtypeof referringac-
tion. Thenwe definearelationbetween
termsandmodesandwededucelist of
disambiguatiorprinciplesfor the com-
putationof referentialtermsin orderto
identify the correctreferringmode, the
correctsub-contgt, andthe correctref-
erent.

1 Intr oduction

Many linguistic, pragmatic, and philosophical
works deal with referring phenomena. For ex-
ample, see(Karmiloff-Smith, 1979) or (Corblin,
1987) for a systematiclinguistic approachto
Frenchreferring phenomena(Sperberand Wil-
son, 1995) or (Rebouland Moeschler 1998) for
a pragmaticapproach,and (Récanati,1993) for
a philosophicalwork. Two points of interestare
thelinguistic form of thereferringexpressionthe
‘referential term’) and the interpretationprocess
(the ‘referring mode’). Propemamesdefinitede-
scriptionslike “the red triangle; indexicals like
“that,” complex demonstratieslik e “this redtrian-
gle; areexamplesof referentiaterms.Directand

indirectaccesgo thereferentspecificandgeneric
interpretation(“a trianglehasthreesides”)areex-
amplesof referringmodes.

Froma computationapoint of view, no defini-
tivelink canbeestablishedetweerthereferential
termandthereferringmode.The samereferential
term canbe interpretedin several ways, the am-
biguity lying in the multiple possiblechoicesof
referringmode(ReboulandMoeschler 1998). In
orderto resole the referencea dialoguesystem
hasto be awareof the possibleambiguities(Beun
andCremers1998)andhasto choosgherelevant
hypothesis.

In this paperwe focus on the natureof these
ambiguities,taking asa guide the notion of ‘ref-
erencedomain. A referencedomainis a struc-
tured sub-contet in which the referenceoccurs.
For example, “this red triangle” associatedo a
pointing gesturerefersto a particulartrianglein
adomainincludingseveralredtriangles.Thecon-
trastcorveyed by the demonstratie determinelis
then justified by the presencen the domain of
at leastanother not-focused,red triangle. The
notion of referencedomainis useful, first to ex-
ploit all the componentsof the referentialterm
(determiner category, modifiers,spatialinforma-
tion), secondo take implicit attentionalphenom-
enainto account.For example,if theuserrefersto
“thesetriangles”when pointing out two triangles
in a salientgroup of three similar triangles(see
the Figurel), referencalomainsmay be usefulto
identify theambiguitybetweerreferringto two or
threetriangles. As the visual sceneincludestwo
strongperceptuabroups,oneon the left andone



ontheright, the contrastcorveyed by the demon-
strative can apply betweenthesetwo groups,or
betweenthe pointedtrianglesand the third one.
Thereferencalomaincorrespondto thewholevi-
sualscendn thefirst case andto theleft groupin
the secondcase. Then, if the userrefersto “the
two circles” without ary pointinggesturetheref-
erencedomaincorrespondingo theleft groupwill
beusefulto understandhereferringintention,that
is “the two circlesin the sameattentionakpace.
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Figurel: Theuseof sub-contgts.

As opposedto approachesike the one of
(Kehler 2000),we considethatsimplealgorithms
arenot sufiicient for amultimodalsystemto iden-
tify thereferents As we seewith ourexample the
gesturadoesnot alwaysgive thereferentsandthe
component®f theverbalexpressiorarenot suffi-
cientto distinguishthem. But the combinationof
theseostensie clueswith inferedcontextual con-
siderationgdoes. We focushereon the accesgo
the referentsthrough referencedomains. Using
a multimodal corpus(Wolff et al., 1998), we ex-
plore the possibilitiesof referringmodesthrough
referencedomains. Basedon this empirical data,
we describethe foundationsfor a computational
modelof referencaesolutionje.,amodelof iden-
tification of the correctmode,domain,andrefer
ent. Sincewe usedthe corpusto collectreferring
phenomenandto build our model,we cannotval-
idateit usingthe samecorpus. Thus,we present
a multimodal dialoguesystemwhich is currently
underconstructionandwe shav how sucha sys-
temcanvalidateour approactof referring.

2 Referential Termsand Referring
Modes

To a referentialterm correspondsa preferential
use.An indefinitenounphrasds generallyusedto
introducea new referent;a definiteis anindicator
to the necessityof identifying a particularrefer

ent(Corblin, 1987). A puredemonstratie is gen-
erally usedtogetherwith a pointing gesture.But
all of thesereferentialtermshave otheruses.Re-
boul in (Moeschlerand Reboul, 1994) proposes
the following referring modes: direct reference,
indirect reference demonstratie referencedeic-
tic referenceand anaphoricalreference. Proper
namesconstitutethe preferentialdirect referring
mode,anddemonstratiesthe preferentiademon-
strative referring mode. The problemis that a
samenoun phrasecan be usedfor several refer
ring modes.For example,the demonstratie noun
phrasé‘this object” canbe usedfor a demonstra-
tive referencehatimpliesanostensie gesturepr
for ananaphoricateferencethe antecedenbeing
apreviousnounphrasdik e “the bluetriangle’ In-
deed,demonstratiesjust asdefinitescanbe used
for anaphoricapurposes.

Thus, thereis no one-to-onerelation between
referentialterms and uses. To interpret them,
we needto considerthe contet, which includes
perceptualnformation,previous referringactions
(andtheir results),and variousworld knowledge.
With this linguistic, gestural,andvisualinforma-
tion, the contet is heterogeneousMoreover, its
scopecanbeenormous.

To face theseproblems,we have to consider
sub-contgts. Our hypothesisis that eachrefer
ring action occursin a referencedomain. This
contectual subsetis generallyimplicit andhasto
be identified by the system. It correspondgo a
modelof users attentionusers memory andcon-
versations area. The utterances componentsal-
low to extract the referentsfrom this subsetand
to preparethe interpretationof a future reference.
Forexample thereferentiakerm*“the redtriangle”
includestwo propertiesthat mustbe discrimina-
tive in a referencedomainthat mustinclude one
or more“not-redtriangles. A further referential
termlike “the othertriangles”may be interpreted
in the samedomain,denotinga continuity in the
referencesequence.

Referencedomainscan comefrom visual per
ception,languageor gesture,or canbe linked to
the dialoguehistory or the tasks constraints.Vi-
sual domainsmay come from perceptualgroup-
ing, for exampleto modelfocusspacegsee(Beun
andCremers,1998)). Whena particularcolouris



Mode |Mechanism details including the nature-linguisticsor | Exampleswith singular quantifier plural, numeral
multimodal—ofthereferentialexpression adjectie
new-ref | The referentialexpressiondoesnot refer but canbe the | “Create a square,” “some squares” “squares’

gesture.

antecedenbf a future anaphar No coreferentpointing

“two squares' (all possibilities).

ext-ary-ref| The activated reference domain| delimitedby a
must be more reduced than the| coreferenpointing

whole ontologicalclassof objects. | gesture

“Delete a square” “some squares” “squares’
“two squares with a gesturedelimiting a set of
squaregall possibilities).

It canbe:

delimited by a previ-
ousreferentiaterm

“Selectthe squaresand the triangles” followed by
“deletea square,” “somesquares’ (interpretedas
“delete someof the selectedsquares”),*squares”
“two squares' (all possibilities).

unprecisedin which| “Deletetwo squares' interpretedas“deletetwo of
casewe considerthe| the visible square$, and eventually as “delete two
wholevisualcontext)

of thevisually salientsquares’(all possibilities).

ind-parref

foundit in thecorpusof (Wolff etal., 1998).

It is the pointing gesturethat forcesthe choiceof theref-
erent. This caseconstitutesa deviancefrom classicalhe-
orieslike the one of (Corblin, 1987). Neverthelesswe

“Delete a square” with a gesturepointing out
a particular square, “some squares” “squares”
“two squares' with gesturepointingout particular,
squaregall possibilities).

gen-ref
gesture.

Referenceo a classof objects. No coreferentpointing

“A square has four sides, “squares have four
sides; “two triangles with a commonsidemale a
quadrilateral”(quantifiersareimpossible).

Figure2: Indefinitenounphrases.

focused(ie., actvatedin the short-termmemory
for exampleafter “the red triangle” and“the red
circle”), areferencedomainbasedon the similar
ity of objectsconsideringtheir colouris built on.
Somedomainsmay comefrom the users gesture
(see (Landragin, 2002)), othersfrom the tasks
constraintsAll of themarestructuredn thesame
way. They include a groupingfactor (‘being in
the samereferringexpression, ‘beingin the same
perceptuabroup’), andone or more partitionsof
elementsA partitiongivesinformationaboutpos-
sibledecompositionsf the domain(see(Salmon-
Alt, 2001)). Eachpartition is characterizedy a
differentiationcriterion,which representa partic-
ularpointof view onthedomainandthereforepre-
dictsa particularreferentialaccesdo its elements
(‘red’ comparedo ‘not-red; ‘focused’ compared
to ‘not-focused’).

This unified framewvork allows to confrontthe
variouscontetual information,andto modelthe
implicit whatever its origin betweenperception,
speechand gesture. Consideringreferencedo-
mains,areferringactioncan:

1. ‘new-ref’ mode: introduceanew referentin
alinguistic manner;

2. ‘ext-any-ref’ mode: extract ary element
from anactvatedreferencelomain;

3. ‘ext-par-ref mode: extracta particularele-
mentfrom anactivatedreferencedomain;

4. ‘ind-par-ref mode: indicate a particular
referentthatis focusedelsavhere;

5. ‘ind-par-dom’ mode: indicate a particular
referencedomainwhoseone elementis fo-
cused;

6. ‘gen-ref’ mode: referto agenericentity, that
is nota setof particularreferentanor arefer
encedomain.

In this list, the introductionof a new referent
by amultimodalreferringactionis seenasthelin-
guisticmentionof areferentthatis focusedby the
coreferenbstensie gesture(‘ind-parref mode).
Oneimportantpoint is that we considerthat re-
ferring directly to a particularobjectis impossible
without an activated domain. Consequentlythe
directreferencenodeof Reboulcorrespondéere
to ‘ext-parref’ mode.Mentionalexpressiongsee
(Corblin, 1999)) with “first,” “second” or “last”



Mode

Mechanismdetails

Exampleswith singular plural, numeraladjectve

ext-parref

The activated
domaincanbe:

delimited by a coreferen
pointinggesture

“The triangle” with a gesturedelimiting a groupof geometrica]
formsincludingonetriangle(all possibilities).

delimited by a previous
referentialterm

“Selectthebluetriangleandthegreensquare’followedby “delete
the triangle,” “selectthetriangles™followedby “the two red tri-

angles’ “the red triangle, the greenone and the blue one” fol-
lowed by “the first,” “the group” followed by “the triangle” (all
possibilities).

delimitedby a previousfo-
cussingon avisualspace

After somereference$o objectsattheleft of thevisualscene’ the
triangle” canreferto “the triangleontheleft” (all possibilities).

delimitedby a precisionin
thereferentialterm

“The triangle on the left of the scené (all possibilities).

unprecisedin which case
we considerasalientfocus
space)

“The triangle”
possibilities).

interpreted as “the salient triangle” (all

ind-parref | Thereferent |givenby acoreferent “The triangles” with a gesturepointing a groupof triangles(all
canbe: pointinggesture possibilities)
givenby aprevious “Selecta red triangle” followed by “the triangle,” “the triangle
referentiaterm andthesquarefollowedby “the two forms” (all possibilities).
ind-pardom| Thefocused | givenby acoreferent “The triangles” with a gesturepointing out onetriangle (in this
elementtan | pointinggesture particularexample,apointedobjectis extendedto agroupof sim-
be: ilar objects soonly thepluralis relevant).
givenby aprevious “The squarewith circlesaround”followedby “the group” (thisis
referentiaterm alsoaparticularcase).
gen-ref | No coreferenpointinggesture. “The triangle is asimplegeometricaform”, “the triangles have

threesides”(numeraladjectvesareimpossible).

Figure3: Definitenounphrases.

alsocorrespondo ‘ext-parref’ mode,the differ-
entiation criterion for the referentsidentification
beingtherank. Wordslike“other” and“next” have
particularmechanismsThey referto not-focused
elementof a domainthat hasjust beenused,and
arethenincludedin ‘ext-parref’ mode.

3 The ModesLink edto a Referential
Term

The possiblemodesconsideringhetype of deter

miner are groupedin the following tables: Fig-

ure 2 for indefinitenounphrasegincluding head-
lessones),Figure3 for definitenounphraseskig-

ure 4 for demonstratie noun phrases,Figure 5

for personalpronouns,and Figure 6 for demon-
strative pronouns.With all thesepossibilities,we
shav how comple therelationbetweertermsand
modesis. A systemthat hasto interpretsponta-
neousmultimodal expressionsnustknow all this
information.

4 ReferenceResolutionin Theory

In this sectionwe presentthe foundationsfor a
modelof referencaesolutionusingreferencedo-
mains. From the component®f the verbal utter
anceandfrom the possibleostensie gesture we
deducea list of cluesthatthe systemmay exploit
to identify the correctreferringmode,the correct
referencelomainandthecorrectreferent.We start
with the determinerandthenwe detailtherole of
the predicateand of the other linguistic compo-
nents. Following (Corblin, 1987), we male the
hypothesighatthe propositionalcontet (andnot
only the determinerin the referentialterm) will
favour the specific or the genericinterpretation.
Indeedwe considethatgenericeferencesrenot
usualin human-computemteraction. Thus, we
ignoreherethe‘gen-ref mode.

For an indefinite noun phrase the systemmay
choosebetweernew-ref, ‘ext-ary-ref, and‘ind-
parref’ referringmodes.The presencef a point-



Mode

Mechanismdetails

Exampleswith singular plural, numeraladjective

ext-parref

A coreferenpointing gestureis impos-
sible. Focussings necessarilydueto a
previousreferentialterm.

“Selectthe blue triangleandthe greensquare”followed by “delete
this square’ (all possibilities).

Thereferent
canbe:

ind-parref

given by a coreferen
pointinggesture

“This triangle” with a gesturepointingout onetriangle. Thisis the
mostcommonmultimodalreferringexpression(all possibilities).

givenby apreviousref-
erentialterm

” o

“Selectthe bluetriangle” followedby “this triangle,
followedby “this form” (all possibilities).

the triangle”

Thefocusedel-
ementcanbe:

ind-pardom

given by a coreferen
pointinggesture

“Thesetriangles” with a gesturepointing out one triangle with a
particularaspect(extensionto a group of similar objects,so only
with a plural).

givenby apreviousref-
erentialterm

“The squarewith circles around” followed by “this group” (the
sameparticularexamplethanin definites).

gen-ref | Three referring
modes can be

distinguished:

transition from a ges-
tural antecedentto a
genericinterpretation

“Theseforms” with a gesturepointing out one triangle (humeral
adjectvesareimpossible).

transition from a lin-
guistic antecedento a
genericinterpretation

“This strangeform” followedby “theseforms” (only pluralwith no
numeraladjective).

directmultimodal
genericinterpretation

“This form” with a gesturepointing out one triangle, that can be
interpretedas“this type of form,” andis by consequencambiguoug
with a specificinterpretation(only singular).

Figure4: Demonstratie nounphrases.

Mode

Mechanismdetails

Examples

ind-parref

tial term.

A coreferentpointing gestureis impossible. The
referentcan be given by an obvious intention (it
depend®nthesituation)or by apreviousreferen-

“Sélectionnde trianglebleu”/“selectthebluetriangle”fol-
lowed by “supprimele”/ “delete it”. One other caseis
whenthe pronounrefersto anotherspecimerof the refer
entlinkedto theantecedent)j'ai supprint le trianglemais
il estrevenu”/*l deletedthe trianglebut it appearsagain”
(singularandplural arepossible).

ind-pardom

term.

A coreferentpointing gestureis impossible. The
focusedelements givenby a previousreferential

“Ajoute untrianglevert”/ “add agreertriangle”followedby
“supprimetes’/ “deletethem” (thepluralformis necessary
to build onthe domain).

gen-ref

A coreferentpointing gesturds impossible.This
casecorrespondso thetransitionfrom alinguistic
antecederto a genericinterpretation.

“J'ai ajoue un triangle rouge parce qu'ils attirent le
regard”/“l addeda red triangle becausethey are eye-
catching”(theplural form is necessary).

ing gesturemay help the system: if the gesture
delimits a setof objectsnot reducedto the refer
ent(s),the only possiblemodeis ‘ext-ary-ref;’ if
thegestureas pointingoutthereferent(s)the only
possiblemodeis ‘ind-parref!
gesturds producedthereis anambiguitybetween
‘new-ref” and‘ext-ary-ref modes.The presence
of an activated linguistic domainwill favour the
‘ext-ary-ref’ mode. In the othercase,the predi-
catewill disambiguatea verbthatdenoteghein-

Figureb:

If no coreferent

Personapronouns.

troductionof new referent(s)ike “add” and“cre-
ate” will forcethe ‘new-ref mode. The ‘ext-ary-
ref modewill bechoserotherwise.

In the ‘new-ref’ interpretation the systemhas
to addthe new object(s)in the visualdomaincor
respondingto the scene. In this domain,a nev
partitionis createdwith a differentiationcriterion
linkedto the predicate. Thechoserreferent(syare
focusedn this partition. In the‘ext-ary-ref’ inter
pretation,the considereddomainis the activated



Mode | Mechanismdetails

Examples

term.

ext-parref| A coreferentpointing gestureis impossible. The
focussings necessarilglueto apreviousreferentia

“Le triangle, le carié et le rond”/“the triangle, the square
andthe circle” followed by the mentionalreference’ celui-
ci’/ “this oné’ (singularandplural arepossible).

is thennecessarilydueto a coreferengesture.

ind-parref| Demonstratie pronounscombinea demonstratie
referenceand an anaphar They are associatedo
a pointing gestureto referto a new objectwith the
characteristicef apreviousreferent.Thefocussing

In “sélectionnece trianglebleu”/ “selectthis blue triangle”
followed by “supprimecelui-ci”/ “deletethis one” “celui-
ci’/ “this one” togetherwith a coreferentgesturerefersto
anothemluetriangle(singularandplural arepossible).

gen-ref | Seegen-refmodefor personapronouns.

“J'ai ajout un rond vert et un trianglerouge. Ceux-ci at-
tirentle regard”/“l addeda greencircle anda redtriangle.

Theseonesareeye-catching’(thepluralformis necessary).

Figure6: Demonstratie pronouns.

oneandthe processs the same. In the ‘ind-par
ref interpretationthe processs the same gxcept
that the choice of referentsis not free but con-
strainedby thegesturainterpretation.

For a definite noun phrase,the systemmay
choosebetween'‘ext-parref, ‘ind-parref, and
‘ind-pardom’ modes A fine analysisof therefer
entialtermandthe possiblepointinggesturds not
sufficient to disambiguate. All hypotheseshave
thento bekept. In the ‘ext-parref’ interpretation,
the systemhasto extract andto focusthe refer
entfrom the actvateddomain. This referenthas
to beisolatedwith the catgyory andits modifiers.
Forthe‘ind-parref and‘ind-pardom’ modesthe
systemhasto build a nev domainaroundthe fo-
cusedreferent. The differentiationcriterion of the
new partition in this domainis the referentcate-
gory.

For a demonstratie, the processs nearly the
samethan for definites,exceptthat for ‘ind-par
ref and‘ind-pardom’ modes the differentiation
criterionof thenew partitionis givenby the pred-
icateor by theintervention of a pointing gesture.
That shavs the main differencebetweendefinites
anddemonstraties: the contrastbetweerthe ref-
erentandthe otherelementsof the referencedo-
main is dueto cateyory (and modifiers)for defi-
nites,andto focussingfor demonstraties.

For apersonapronounthe systemmaychoose
between‘ind-parref and ‘ind-pardom’ modes.
The clue to disambiguatds a changein the use
of singularor plural forms: if a transitionoccurs
from asingularto apluralform, thenthe'‘ind-par
dom’ is identified. In this case the systemhasto

build a nev domainaroundthe focusedelement,
thedifferentiationcriterionof thenew partitionbe-
ing the cateyory. In the othercase the focussing
naturedoesnot changeandthenno new domain
hasto be built.

For a demonstratie pronoun,the presencef a
pointing gestureforcesthe ‘ind-parref’ interpre-
tation (‘ext-parref’ interpretationotherwise). In
this case,the systemhasto extract andto focus
thereferentfrom the activateddomain,the differ-
entiationcriterion beingthe orderof mention.For
the ‘ext-parref interpretation the systemhasto
build a nev domainaroundthe focusedelement,
the new differentiationcriterionbeingthegestural
intervention.

Now thatwe have theseinterpretatiorrules,we
canprecisewhat a completereferenceresolution
modelmay do. The main pointis the creationof
a new referencedomain, especiallyfor definites
anddemonstraties. Thelinguistic andcontectual
cluesaresometimesot suficientfor thedelimita-
tion of suchadomain.For thisreasonwe propose
to managaunderdetermineceferencalomainsas
it is donein (Salmon-Alt,2001)andthenin (Lan-
draginet al., 2002). The linguistic and gestural
informationallow to build anunderdeterminedo-
main that groupsall constraints.Then,the refer
enceresolutionprocessconsistsn the unification
of thisunderdeterminedomainwith thedomains
thatappeatin the context. The onewith the best
unificationresultis keptfor thereferentidentifica-
tion.
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5 ReferenceResolutionin Practice

One of the purposesof the OZONE European
projectis to designa dialoguesystemwith two

clearly separatednodules thefirst devotedto the

applicationandthe secondthedialoguemanager)
to the communicatie abilities. Thus, seseral ap-
plicationslike finding a theateror a cinema,or

like reservinga a trainticket or aroomin ahotel,
canbe pluggedto the samedialoguemanager A

demonstratgrwhich is currently underconstruc-
tion, will implementthat, including a multimodal
interactionimplying themicrophoneandthetouch
screerof aTabletPC.

Consideringa transportinformation and reser
vationapplication thevisualcontet is amapdis-
playedonthescreenGesturepointingoutstreets
or train stationscanbe done. Hereis a sampleof
adialoguebetweerthe userandthe system:

User:“How canl getto Paris?”

System:“You caneithertake a bus, ataxi or a
train” (displayingsomewaysonthe map).

User:“How long doesit take to go from hereto
there?” (with animprecisegesturepointing out a
way betweertwo train stations).

System:“Forty minutes.”. This answershavs
thatthe systemis ableto usethe dialoguehistory
for managingeferencalomaindinkedto thepos-
sible transportmeangbus, taxi andtrain), andto
exploit the gestureto build on areferencedomain
thatgroupsthevisible train stations.

The input and output are both multimodal, so
fusionandfissionalgorithmsarerequired,asit is
shaved in Figure 7. The resultant'multimodal

fusion & fission’ module hasto resohe multi-
modal referring expressions.Referencedomains
aremanagedn this module.The dialoguehistory
is neededo resole anaphoricaéxpressionsThis
modulealsohasto translatehewholeutterancen
a logical form that will be treatedby the ‘action
planner’,in orderto chooseanansweringstratayy.

Evenif the objectsarenot trianglesnor circles
but streetsandtrain stations,all thatwe have ex-
ploredabore hasanimportancen thisdemonstra-
tor. With theseobjects,with spontaneouspeech
and gestureon a touch screen,all the described
referring phenomenaand ambiguitiesare possi-
ble. For example: “what arethe two stationson
the left of the map?, “show me a way to go to
Paris} “I wantto go to Versailles-Chantiersfol-
lowedby “this stationis far away from Paris] etc.
Thus, the resolutionof multimodal referring ex-
pressionss animportantpartof thedialogueman-
agement. Moreover, sub-contgts exist and have
to betakeninto accountusingreferencedlomains.
Our approachtandour modelof referenceseemto
be relevant for animplementatiorlike the one of
the OZONE project.

6 Conclusionand Future Work

Referencdo objectscantake severalformswhich
arenot linked to particularmechanism®f identi-
fication. The choiceof a determiner of the sin-
gularor plural form, of a coreferenfpointing ges-
ture,leadto cluesthatspecifysomeaspect®of the
interpretationprocess. In this paperwe investi-
gate multimodal human-computeinteractionin-



volving simple objects. We explore the multiple
possibiliesof referringmodes.We shawv thateven
in suchalimited context mary ambiguitiescanoc-
cur. We proposea list of disambiguatiorprinci-

plesbasedon the notion of referencedomainand
of the concreteexampleswe found in the corpus
of (Wolff etal., 1998)andin linguistic classical
works like (Moeschlerand Reboul, 1994), (Re-
boul and Moeschler 1998) or (Sperberand Wil-

son, 1995). The exampleswe investigateillus-

trate a numberof referencepossibilitiesin terms
of anaphartransitionfrom specificto genericin-

terpretation,association®f referentialtermsand
pointinggesturesetc.

Our propositionis focusedon the identifica-
tion of the referring mode and hasto be com-
plementedby an algorithm of referenceresolu-
tion. The global methodpresentedn (Landragin
et al., 2002) fits well this concern,and the im-
plementatiorof the OZONE demonstratofollows
this method. As futureresearchye planto make
more precisethe detailsof the interpretationpro-
cesaunderthelight of theclassificatiorwe present
here. Oneproblem,given our focussingon com-
plex phenomengfor example when the pointed
objectsarenot thereferents)js the lack of multi-
modalcorporasuitablefor evaluatingsucha clas-
sification. Neverthelessthe phenomenaan eas-
ily befoundin human-humacommunicationye
needalgorithmsfor a systemto understandhese
phenomenagvenif their evaluationis difficult for
themoment.
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