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1. Intr oduction

This paperdescribesa TAG—basedJoshiandSchabes]997),template—basedpproacho NaturalLanguage
Generation It extendstheideaof lexicalizationto whole phrasessimilar in styleto the representationf idioms
in aTAG grammar In additionto this, thereis a secondype of templatespartialderivations.

Thefirst phasein the generatordriven by planningrules, producesa derivationtreewhich is thenusedin a
straightforvardrealizerto createthederivedtree. Thistreeis thenthe basisfor theinputto a Concept—6—Speech
synthesicomponen{SchweitzerBraunschweileandMorais,2002).

Therearetwo basicmethodsfor constructingthesetwo kinds of templates. The first and preferredoneis
basedn anexistinggrammamwherethetemplatesepresenshortcutdhatwould be usedfor reasonsssimplicity,
efficiengy, or becausehe existing grammardoesnot containan interfaceto the representatiotanguagee.g.,
semanticsthat is usedasthe generator'snput. The secondmethodwhich is usedso far in the SMARTKOM
project (Wahlster Reithingerand Blocher, 2001) is necessaryvhen no suitablegrammarexists. It allows for
an approachsimilar to rapid prototyping: only the templateghat are neededare specifiedandthe templatesare
initially keptaslarge aspossible.Only in the following developmentsteps the templatesare madesmallerand
smaller eventuallythemselesbecominga grammar

Thefollowing sectiondriefly presenthe SMARTK OM projectandthegeneratoarchitectureThentheuseof
fully specifiedtemplateds discussedn this context, includingtheir usefor concept—to—speedynthesis Finally
we presenthe currentwork, includingsometoolsthatareunderdevelopment.

2. The SmartKom Project

SMARTKOM is a multi-modal,dialoguesystemcurrentlybeingdevelopedat severalacademiandindustrial
partnergseemw. smar t kom or g). Userinput modalitiesarespeechincludingprosodyvariousgestures,and
aninterpretatiorof theuser*sfacialexpression The systemoutputis a combinationof graphicalpresentationand
an animated talking agent,Smartakusplus variousexternal effects suchas controlling a VCR, sendinge-mail,
gueryingdatabasestc.

Thekey ideabehindthe systemis to developa kernelsystemwhich canbe usedwithin several scenariosand
applications Currentlythereexist threesuchscenarios- public, home andmobile—with anumberof applications
suchasEPG (electronicprogrammingguide), scanningand sendingdocumentsroutefinding, etc. They all are
differentin their externalappearancéut sharemostof the basicprocessingechnigues.The systemdepictedin
Figurel is the“public scenario”system.Within this scenarioanintelligentkiosk is developedwith which oneis
ableto accesghevariousapplications Developmentis mainly for German put someapplicationsarealsoported
to English.

2.1. Architecture

Figure 2 shaws the overall architectureof the generationsystemwhich follows a straightforvard classical
pipelinedesign.Ontheinterfaceso inputandoutput,XSLT stylesheetransformationsdaptthe variousformats,
while internally therearetwo importantsub—component®replana simple planningenginethat mapsfrom the
presentatiorgoalsto derivation treesanda TAG componenthat implementsTAG treeswith their operations,
includingfull featureunification.

Preplanis a top—davn rule expandingplanner implementedn Java. Ruleshave associate@donstraintghat
canreferto knowledgebaseghatareconstructedrom theinputto the generatarThe plannerthenmatchegarts
of thisinput to selectappropriatd¢emplateqi.e., partial derivationtrees)andfills themwith datafrom the input.

1. analyzedhroughaninfraredcamerathusobliteratingthe needfor atouchscreen.
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Figurel: Multi-modal interactionwith the system.

e.g.,the nameof the useris taken from the input and insertedinto an existing tree for a name,overwriting an
uninstantiatedexical itemin thistree.
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Figure2: Classicabipelinearchitectureof thegeneratar

3. Fully SpecifiedTemplates

The designdecisionto usetemplate—basedenerationn SMARTKOM, is drivenby practicalconsiderations:
First,generatooutputwasneededasearlyaspossiblein theproject. Sincethereareanumberof non—overlapping,
but well-definedapplicationsin SMARTKOM, outputfor a new applicationhasto be createdin a shorttime,
suggestinghe useof templates. On the otherhand, simple string concatenatioris not sufficient. E.g., for in-
tegrating Concept—to—Speedhformation, especiallyin the way the synthesiscomponenbf SMARTKOM is de-
signed(SchweitzeBraunschweileandMorais, 2002),calls for an elaboratesyntacticrepresentation,e., phrase
structuretreeswith featuresto guide the decisionson prosodicboundaries.At leastsince(Reiter 1995) (also
see(Becker and Busemann1999)), the useof templatesand “deeprepresentationsis not seenasa contradic-
tion. Pickingup on this idea, the generatiorcomponenin SMARTKOM is basedon fully lexicalizedgeneration
(Becker, 1998), packingwhole partsof a sentencadogetherinto onefully specifiedtemplate representinghem
not asa stringbut ratherasa partial TAG derivationtree. Seealsofigure 3. All nodesin the TAG treescarrytop
andbottomfeaturestructuressee(Vijay-Shanler, 1987),which alsocontaindiscoursenformationasneededor
concept—to—speedynthesis.The currentsetupusesfully inflectedforms, but thisis dueto be changedsoonand
the changeswill be minimal. A call to a morphologymodulewill getinflectionalinformationfrom the feature
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structuresandsteminformationfrom theleafas,e.qg.,in (Becker, 1998).

N

"programs"” "on" news programs are VP Adv
"channel" CTS: "given” VP PP tonight

CTS:

"this"
CTS: "dei xis, new'

>

|
vV P
|

>3

shown on Det N

this channel

Figure3: Derivationtreewith CTS (Concept—to—Speecimarkup.Eachellipseis afully specifiedtemplate.The
sentence—planningrocesombinessuchtemplatedo a completederivationtree.

3.1. Specifyingonly Relevant Representations

With this approachto specifyintermediateevels of representatiorfwhich commonlyonly exist inside the
NLG module), the questionremainswhetherall levels of representatiomave to be specified. Clearly, this is
desirable pbut not necessaryn SMARTKOM. Thusonly the level of dependeng and phrasestructurearerepre-
sentedfully. Dependeng is necessaryo guidethe top—davn generatiompproachphrasestructureis necessary
for (Concept—to—)speedynthesisHowever, thereis nothingpreventingthe laterinclusionof otherlevelsof rep-
resentatione.g.,addingalevel of semantiaepresentatiole.g.,(JoshiandVijay-Shanler, 1999))which might be
usedby a sentenceggregyationcomponent.

3.2. Dependencyand Speech—Markup

Specifyingtemplateson the level of derivationtreesratherthanon derived treesor even stringshasseveral
adwantages.n the context of Concept—to—Speedynthesisjt is necessaryo add markupto partsof the string.
This canbe doneeasilyby addingtheinformationto the correspondingiodein the derivationtreefrom whereit is
percolatecandautomaticallydistributedto the correspondingpartsof the utterancevhenconstructinghederived
treeandthestringfrom thederivationtree. Suchmarkuprelateso partsof theoutputthathave to (de-)emphasized,
partsthatreferto objectsin the graphicalpresentatiomndmustbe coordinatedvith a pointinggesture.

Figure3 shavs aderivationtreewith speech-relantmarkuponsomenodes Besidesnerecorveniencen the
markug the additionalpower of TAG allows the distribution of semanticallyconnectednarkupto discontinuous
partsin thefinal string. Sinceformal complexity is avery differentissuein generatiorthanin parsingwe areopen
to the useof extensionsfrom the standardTAG formalismasin (Rambav, 1994)or (GerdesandKahane,2001)
which might be necessarjor German.

3.3. Toolsand Curr ent Work

Currentlywe have editorsavailablefor the planningrulesandthe TAG-treetemplates.Both build on XML

2. E.g.,XML-style openingandclosingparenthesesanbeintegratedinto thetreesandthusarerealizedby a singlemarled
nodevs.thesituationin aclassicatontet—freebasedstring-expandingtemplategeneratgrwhereopeningandclosingelements
have to bedenotedndependently—#ypical sourcefor errors.
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representationsf the knowledgebasesandpresenthemin aneasilyaccessibldormat: a directorystructuré as
known from the Windows Explorerfor the setof treesanda graphicatreeeditorfor the TAG-trees?

Currentwork is centeredaroundaddingtemplatedor new applicationsandhasshavn that managinga large
setof templatescanbe problematic.Eventuallywe hopeto switchto thefirst developmentmethodas mentioned
in theintroduction: We planto extendtherule editorwith a TAG-parser To adda new templateto the generatar
theuserwill thentypein anexamplesentencehave it parsedselectthe correctparse mark (delete)the variable
parts keepingthefixed partandaddtheremaindeiof therule. Thusrulescanbe createdvithout everwriting trees
by hand®
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Figure4: Thegrammarandtreeeditortools.
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3. implementedvith JTree

4. A transformatiorof the XTAG grammairinto the XML formatis in theworks,the mainproblemis parsingandtranslating
thefeatureequationsEventuallythefeaturemacrosneedto beincorporatednto the editor, too.

5.  Whichwill alsoavoid inconsistencief the setof templates.



