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ABSTRACT

Thisisastudyonlanguageandactionthattriestoshedlightontheirconceptualcorrespondencein
termsofembodiment.Thelinguisticphenomenonoflexicalaspect/Aktionsartisstudiedinconnection
tojointanglesandtime.Forthepurposesofthisresearch,dataconcerningtheusageofasetofModern
Greekverbswerecollectedandannotated;inaddition,motiondatawerecapturedforthesameverbs.
First,thedistancebetweenactionsandverbswascalculatedrevealingastrongconnectionbetween
certaintypesoflanguagedata,lowerlimbmotion,andtime:anextendeduseofthelowerlimbsis
relatedtolongerorrepetitiveactionswhiletimeexpressesduration.
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INTRODUCTION

AccordingtotheUNESCOConventionontheSafeguardingofIntangibleCulturalHeritageandthe
GreekLaw3028/2002“OntheProtectionofAntiquitiesandCulturalHeritageingeneral”(Official
GovernmentGazette15/Α’/28.6.2002)asintangibleculturalgoodsareconsidereddifferentfacets
ofeverydaylanguage,suchasverbalexpressions,oraltraditions,myths,songs,etc.(aylaculture,
2020).Ourgoalistoanalyzelanguageasaculturalandcognitivephenomenonrelatedtoaction,
undertheprismofembodiment.Forthisreason,weattempttogroundtheabstractlinguisticnotion
of Aktionsart/lexical aspect to concrete low level kinematic features, captured with a Synertial
biomechanicssuit.Sincethemajorityofrelevantliteratureisdeployingvisualdata,theproposed
linkageisthefirststepofaninnovativeanalysiswithpotentiallyfar-reachingeffects,forinstance,the
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resultscouldbeembeddedinrobotsinordertoenhanceembodiedhuman-robotinteraction,human
activityrecognition,eventsegmentationandlabelingofsensorimotordata.

Tothisend,firstwecapturedkinematicdataabouttheactionsdenotedbyasetofmotionverbs
ofModernGreek,namelyactionsofpushing,pulling,hitting,andbeating.Next,wecollected150
sentencesforeachofthestudiedverbsfromthewebandannotatedthemdrawingontheAbstract 
Meaning Representationframework(AMR);(Donatelli,Schneider,Croft,&Regan,2019).Eventually,
weproposeanextensionoftheAMRschemasuitablefortheModernGreekaspectualsystem.Next,
forthesameactionsweobtainedmocapandlinguisticannotationdataandcalculatedthedistance
betweenthem.Finally,wecombinedkinematicandtextualresults,inordertogroundaspectualfeatures
(suchasactor,telicity,adverbforaspectdeclaration,etc.)tospecificmovementsfortheneedsof
humanrobotinteraction.Inthepreliminaryresults,thefeature“timeandlower limbs”thatoccursin
themocapdatareturnsthebestintersectionofsetsofcloseverbpairsobtainedfromthekinematics
andlinguisticdata,suggestingthattheparticularlexicalaspectfeaturesobtainedfromcorpusdata
mayberelatedwiththeinternaltemporalconstitutionoftheseactions.

Aspect is a core linguistic property of structures with verbal features (verbs and deverbal
nominals); it isabout temporalandfrequency information that results fromthesemanticsof the
verbalelementandtheoverallstructurethatisheadedbyit.Comrie(1981,p.3)supportsthataspect
providesdifferentwaysofviewingtheinternaltemporalconstituencyofthesituation.Hereweare
notinterestedinhowtheaspectofasentenceiscalculated(forinstance,seeDowty’sMontagovian
approach(1979))butintheverballexicalaspectorAktionsart.Verballexicalaspecthastodowith
thetemporalstructureofaverb’smeaningandisindependentofthevariousstructuresthattheverb
mayhead.VeneratedapproachestotheissuearethoseofZenoVendler(1957)andComrie(1981)
whileextensiveworkonModernGreekcanbefoundinMoser(2013).

Thisworkisaboutverbsdenotingmovement;motionevents,bytheirnature,haveaninherent
temporaldimensionandacertainduration,whichisconsideredtoplaysignificantroleinthemental
simulationofanactionbothintheexecutionofthemovementperseandthelinguisticexpressionof
therealworldactions(Bergen&Chang,2005;Matlocketal.2005;Zwaan,1999;Barsalou,2009),
thathavebeenpreviouslyobservedandlearntbymirrorneurons(Fadigaetal.,2006;Arbib,2008).

Recently,humanmotionanalysisandeventsegmentationhaveattractedtheinterestofarangeof
researchers,namelycomputervisionengineers,computationallinguistsandpsychologists:engineers
attempt tomatch languagewithvideos inorder toassistactivity recognizerswhile linguistsand
psychologistsanticipatethatthevisualdatawilloffercrucialinformationtolinguisticanalysisand
embodiment.Thedrivingforceforthisextensiveengagementisusefulandpromisingapplications.
Thus,highlevelapplications,suchassecuritysurveillanceenvironments,healthcaresystems,human
performanceanalysisinsportsactivities,human-computerinterfaces,educationalsystems,etc.,require
lowleveltechnology,e.g.featureextractionandrepresentation,mainlybasedonsinglepersonactivity
recognition(Keetal.2013;Yu.Teo,Yang,Fermueller&Aloimonos,2013).Thesefeaturesmayvary
dependingontheapproach.Inthecaseofthegenericmodelrecoverya3Dmodelisrequired,while
themotion-basedmodelexclusivelyutilizesmotioncharacteristics.Theappearance–basedmodelis
a2Dshapemodelderivedfromimagesandvideos(Ribeiro,Santos-Victor&Lisboa,2005).Inthis
lineofresearch,themajorityofresearcherswhoattempttodetectactivitiesworkwiththreedominant
motionfeatures,namelyspace,timeandfrequency(Keetal.2013).Motionverbs,inparticular,have
receivedsomeconsiderableattention instudies that try togroundlanguage insensorimotordata
becausetheyareamongthelinguisticentitiesthatarethoughttobeconsiderablygroundedinaction
(forvisualdataseePastra&Aloimonos(2012),forkinematicdataseeSionti,Claudino,Aloimonos,
Rose&Markantonatou(2011)).

Thepaper is structuredas follows:Abrief reviewof the (vast) literatureonkinematicsand
aspectisgivenfirst.Next,wediscussthesuitabilityofkinematicsforanearlystageinvestigationof
aspectualelementsandwedescribethemocapcollectionprocess.Weanalyzeourmethodologyfor
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