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Speech-Driven3DHucialAnimation 
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ItisoftendiHiculttoanimGbteafacemodeIspeakingaspecilicspeech・Evenfbrprofessional
animators，ｉｔａ１ｗａｙｓｔａｋｅｓａｌｏｔｏｆｔｉｍｅ、Inthispaper,wcprovideaspeech-driven3Dfacial
animationsystemwhichanowBtheusertoeasilygeneratefacia1animations・Ｔｈｅｕｓｅｒｏｎｌｙ
ｎｅｅｄｓｔｏｇｉｖｅａｓｐｅｅｃｈａｓｔhemput、TheoutputwiUbea3Dfacialanimationrelativctothe
mputspeeCh・TIlereareth塵ecomponentsinoursystem、ThefirstpartisthemultidimenP
sionalmorphablemodel(ＭＭＭ).MMMisbuildfromthepre-recordedtrainingvideousing 
madnnelearningteChniques・ＰｅｏｐｌｅｃａｎｕｓｅＭＭＭｔｏｇｅｎｅｒ帥ｅ顕alisticspeechvideorespect
totheinputspeech・Thesecondpartisfacialtraddng・rb心ialtraddngcanextractthefbature
pointsofahumansubjectinthesyntheticspeechvideo・ThethirdpartisMesh-IK(mesh
besedinversekinematics).Mesh-IKtakesthemotionoffbaturepointsastheguidetodefbrm 
the3Dfも幻emodelB,andmakestheresultmodelhavcthesamelooldnginthecorresponding
frameoftheSpeeChvideo・ＩｈｕｓｗｅｃａｎｈＥｗｅａ３Ｄｆａ心ialanimationastheoutput．
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1．Introduction 

ＭＭＭ 

Ａｓｔｈｅｐｏｐｍａｒｉｔｙｏｆ３Ｄａｎｉｍａｔｉｏｎｍｏｖ]esand 

videogames,thefacialanimationrecentIyplaysan 

importantroleinthoseapPlications・However,even

fbraprofbssiona1animator,tocreaba3Dfacialan-

imationwiththecorrecMipshaperelativetothe 

inputspeechisstmadifliculttask・Therefbre,ｏｕｒ

goalistogeneratea3Dfacialanimationbyanin-

putspeech,sothattheuser8cancreatea3Dfhcial 

animationasBimpleasjust8peaking・

Whentheuserinputaspeechvoice，wefirst 

generateacorrespondingspeechvideo・Then，ｗｅ

ｕｓｅｔｈｅｓｐｅｅｃｈｖｉｄｅｏｔｏｄｒｉｖｅａ３Ｄｆacemode1to 

producethefinalfacialanimation・Ａｎｏｖｃｒｖｌｅｗ

ｏｆｏｕｒｓｙｓｔｅｍｉｓｓｈｏｗｎｉｎＦＹ9.1．FbraninP 

putspeech,wefirstuseMMM(mulMimensional 

morphablemodel)')togeneratethecorresponding 
speechvideo・Then，ｗｅｕｓｅｆａｃｉａ１ｔｒａｃｋｉｎｇｔｏｎｎｄ

Mcsh-IK 

図ユシステムの概要

Fig.１ThesystemovH9rview． 

thefbaturepointsofahumansubjectinthesyn-

theticspeechvideo,andthenusethemotionofthe 

fbaturepointstomovethefmturevsrticesona3D 

fncemeshin2Dspace、FinanyiMeshPⅨ(meshP

basedinversekinematics)2)isintroducedtotake 
the2DpoSitioｎｓｏｆｔｈｅｆｂａｔｕｒｅｖＢｒｔｉｃｅｓａｓｔｈecon-

straintstoproducetheHnal3DfaciaMnimation・

ThefacialtraCkingandMeshJKcanalsotakea 

realspeechorfnciaIexpressionvideoastheinput， 

andgenerateaspeechore】qDressionfacialanim缶
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tion・Theonlyrequirementisthesubjectmnlstbe

recordedatfrontaJ-paral1elview、

２．RelatedWOrk 

blendingweightvectorfbreachcontrolpoint，and 

usesthenormalizedradialbasish1nction(RBF)to 
computeblendingweightsfbrtherestvertices 

ChaietaLdeveloparealtimefacialtraddng 

systemtoextractasetofanimationcontrolpa-

rametersfiPomavideosuchasheadposeandface 

fbatures7)．Then,byusingtheexpressionretarget-
ingtechniqueandapreprocessedmotioncapture 

database,theycansynthesizethemeshrelatWeto 

theuserperfbrmingexpression． 

ⅥasicetaLdevelopfacetransfbrwithmultiP 

1inearmodels8）ｔｈａｔａｌ１ｏｗｓｔｈｅｕｓｅｒｓｔｏｅａｓｉｌｙ 
ｃhangethevisemes，expressions，ｏｒｅｖｅｎｔｈｅｉｄｅｎ－ 

ｔｉｔｙｏｆｔｈｅｔａｒｇｅｔｏｆａｆａｃｅｍｅｓｈｒ配etransfbris

basedonthemultilinearspaceof3Dfacemeshes 

thatparameterizesthespaceofgeometricvariaF 

tionsduetodiHbrentattributesUketheexpression 

ortheidentityも

３．A1gorithm 

alMMM 

ThearchitectureoｆＭＭＭｃｏｎｔａｉｎｓｔｗｏｐａｒｔｓ： 

oneisthebuildingofthesystem,includingcorpus 

recording,pre-processmg,andana1ysis・Theother

partistheruntimeofMMM,includingtrajectory 

synthesis1MMMsynthesis,andpost-processing・

Ｏｕｒcorpuscontajnsahumansubjectspeaking 

Englishsentencesinaneutra1emotionThecon‐ 

tentofthesentencesistomakeaUphonemesappear 

thesametimesanddurationsinthecorpus・When

recording,ｗｅａｓｋｔｈｅｓＵｂｊｅｃｔｔｒｙｎｏｔｔｏｍｏｖｅｈｅｒ 

headThetotallengthofthecorpusis9minutes 

55seconds・Thecorpusisrecordedbyananalog

camera,andthendigitizedatframerate29､97,res‐ 

o1utionof720×480．Hence,finaUytherearel7833 

frames・Wethenanalyzetherecordedcorpusｂｙｕｓ－

ｉｎｇｔｈｅＣＭＵＳｐｈｉｎｘｓｙｓｔｅｍ☆,sothateveryfiPame 

canbecorrespondedtoitsphoneme 

Then，tonormalizethecorpusisnecessaryiso 

thattheonlymovementregio、ofthecorpuBisthe

mouthpart・BecausewBaskthesubjecttrynot

tomoveherheadduringrecoding,ｗｅcanassume 

thatthemovementoftheheadisaperspectivemo-

tionofaplanlyingonthesurfaceofthefaceWe 

Tbsynthesizeaspeechvideo，EZzatandPoggio 

proposealearningnetwork3)．Theyusethecentral 

imageasarefbrenceimage，andfindacorrespon-

dencefunctionfromthereferenceimagetoother 

imagesinthenetwork・Withthisfimction，their

systemiscapabletosynthesizediflerentheadposes 

insidetherangeofthenetwork・TheyfUrtherdi-

videafaceinsomesmallregions，andconstructa 

networkfbreachsub-regionBycombiningthose 

separateregions，theycansynthesizedifferente】ら

pressionfaces・TheyaUsomapdiflbrentphonemes

thathaveasimilarmouthshalpetothｅｓａｍｅｖｌｓｅｍｅ 

ｉｍａｇｅｔｏｒｅｄｕｃｅｔｈｅｓｉｚｅｏｆｖｉｓｅｍｅｓｅｔ４)．Then， 

theyapplymorphingtechniquetothetransfbrma戸

tiondefinedbyopticalHowtogettheresultvideo 

BregleretaLdescribeasystemcaUedⅥdeo 

Rewrite5)．nleybreakthetrainingvideointoa 
smansetofaudiovisualbasisunits・EaChunitisa

triphonesegmenhAnewvideoissynthesizedby 

decomposingtheinputaudiointophonemesand 

concatenatingtheappropriatetriphonesequences、

A1thoughVideoRewritecanproduceamazingre-

sults，ｉｔｒｅｑｍｒｅｓａｌａｒgedatabaseHence，Ez 

zatetaLproposedanimage-basedvideorea1is-

ticspeechanimationapproadlwithmachinelearn～ 

ingtechniques1)．Theyselect46prototypeimages 
ftomtherecordedcorpus、Thoseimages，textures

andmotionHowscorrespondingtoareferenceim-

ageareusedtobuildthespaceofmouthappear-

anceswiththemultidimensionalmorphabUemodel 

(ＭＭＭ).Whenaphoneticallytranscribedaudiois 

given,theytransfbrtheaudiointoatrajectoryin 

theMMMspace・Thenavideorealisticspeechvideo

issynthesizedaccordingtothetrajectoryB 

Fbrthefacialanimation，ZhangetaLusesyn-

chronizedvideocalnerasandastructuredlightpro-

jectortorecordthevideosofamovingfacefrom 

multipleviewpoints6)．Then，theycreatethe3D 

facemeshesandtexturemateria1susingspacetime 

stereoalgorithm・TheyalsoproposeadataFdriven

inversekinematicstechniquecalledHLceⅨfbrthe 

usertoeditthefaceinrea1ｔｉｍｅ．ｒ泡celKsolv巴ｓａ ☆http://cmusphinLx・sourcefbrge､net/ごphinx2／
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useplanarperspectivedefbrmatio､9)toremovethis 

movement・nfixthepositionofhead，thefirSt

frameinthecorpusissettobethereferencefiPame・

Then，therobustoptica1flow1o）isappnedtofind 

thecorrespondencesbetweentherefbrenceandcur-

rｅｎＭｍｍｅａ 

ＩｎｏｒｄｅｒｔｏｓｐｅｅｄｕｐｔｈｅｃｏmputationofopticaJ 

aow,wedowngradetheresolutionfiPom７２０×４８０ 

ｔｏ３２０ｘ２４０,andonlythecorrespondencesofpiｘ－ 

ｅｌｓｉｎｔｈｅｈｅａｄｍａｓｋａｒｅｕｓｅｄ・Ｔｈｅｐｉｘｅｌｓｉｎｔｈｅ

ｍｏｕｔｈａｎｄｅｙｅｐａｒｔａreaJsonotusedbecausetheir 

movementisanon-rigidmotion，andthepixelsin 

thebackgroundareｎｏｔｕｓｅｄｂｅｃａｕｓｅｔｈｅｙｄｏｎｏｔ 

ｈａｖｅｍｏｔｉｏｎａｔａｎＴｈｅｎｗｅｕｓｅｌｅａｓｔｓｑｕａｒｅｓｔｏ 

solvetheovel-determinedfmnctｉｏｎｔｏｇｅｔｔｈｅ８ｐａ拝

rametersoftheperspectivewarping・Afterfinding

thoseparameters，ｗｅｗａｒｐｔｈｅｆＴａｍｅｓｓｏｔｈａｔｔｈｅ 

ｈｅａｄｐｏsitionthroughthecorpusisstm、FinaUyi

w巴extractthelowBrpartoffaceftomtheheadnor-

malizedcorpusfｂｒｌａｔｅｒｐｒｏｃｅｓａ 

ＭＭＭｉｓａｍｏｄｅｌｗｈｉｃｈapplieswarpmgand 

blendingtechniquesonvariouslipimagestosynthe‐ 

sizenew,previouslyunseenlipimages・ＴｈｅＭＭＭ

ａｓｓｕｍｅｓｔｈａｔｔｈｅｃｏｍｐｌｅｔｅｓｅtoflipimagesassoci-

atedwithhumanspeechliesinalowdimensional 

spacewhichhasaxesrepresentasliptextureva､-

ationsandlipshalpevariations、The1iptextures

intheMMMarerepresentedbyasetofprototype 

images{J`}廷,､Oneoftheprototypeimagesisar-

bitrarilydesignatedastherefbrenceimage・The

lipshapesintheMMMarerepresentedbyasetof 

prototypeflows｛Ｑ}AL1,meaningthecorrespon-

dencesfromrefbrencemlageIitootherprototype 

imageIk・Thecorrespondenceisdefinedasre1歩

tivedisPlacementvectors:Ｑ(p)＝{ぬ(p),｡)(p)}，
Imerefbre，ＭＭＭｉｓａ９２ｄｉｍｅｎｓｉｏｎａｌｓｐａｃｅ，and 

canbeparameterizedbyshapeparametersaand 

textureparametersβ・

ＯｎｃｅｗｅｂＵｉｌｄＭＭＭ,wecaxluseitfbrtwotaBks、

Oneisanalysis：ｇｉｖｅｎａｌｉｐｉｍａｇｅ，MMMcanbe 

usedtocomputethe(α,β)parametersthatrepre 

senttheimagepositioninMMMspace・Ｔｈｅｓｈape

parametersadescribehowtowarpingtheproto-

typeimagesusingtheprototypeflows,andthetex-

tureparametersβdescribehowtoblendthewarped 

prototypeimagestogeneratethesameiｍａｇｅａｓ 

図２特徴点を追跡した結果

Fig.２Ｓｏｍｅｆｍｍｅ＆ｏｆｔｈＢｔｒ“kG9dvideo． 

theinputimage・Anothertaskissynthesis：givenａ

(α,β)parameters,MMMcanbeusedtosynthesize 

thelipimageintheshalpe-textureconfiguration・

Hence，ｗｅｃａｎｕｓｅｔｈｅｉｎｐｕｔｓｐｅｅｃｈｖｏｉｃｅｔｏｇet 

correspondingparameters(α,β)anduseMMMto 

synthesizethelipimage８． 

Thesynthesisframesofoursystｅｍｃｏｎｔａｉｎｏｎｌｙ 

ｌｏｗｅｒｐｍｔｏｆｔｈｅｆace，ｓｏＷｅｐａｓｔｅｔｈｅｓｅｆｔａｍｅｓｔｏ 

ａｎｏｒｍａｌｉｚｅｄｈｅａｄｖｉｄｅｏｗｈｉｃｈｓｔｍｈａｓｅyemove‐ 

ment・Ｂｅｃａｕｓｅｔｈｅｈｅａｄｉｓｓｔｉｌｌｉｎｔｈｅｓａｍｅposf

tion,thesynthesisframesoflowerfbLcepartcanbe 

directlypastedonthevideo、

３．２EncialTracking 

TheinputoffacialtradKingcanbeasynthetic 

speechvideogeneratedbyMMM1arealspeech 

video，orarealfacialexpressionvideo・Thelmr

mansubjectinaUinputvideoscanbeanyone,but 

thefnceofthesubjectmn】stbeatafiPontalparallel

view.Ｅ配ialtrackingwiUfindoutthefbaturepoints

inevBryftameoftheinputvideo，ａｎｄｕｓｅｔｈｅｍｏ－ 

ｔｉｏｎｏffeaturepointstomovethefbaturevertices 

onafacemeshTheoutputofthefaciaItraCking 

isthe2Dpositionsofthefbaturevertices・

OurfaciaJtrackingrequirestheusertomanua】ly

click48pointsonthefirstfmme・Inordertocap-

turethemouth，sdynamicswhenthesubjectspeaks 

ormakeseXpressions1weusemorefbaturespoints 

aroundthemouth,andputsomefbaturepointsin＝ 
Sidethemouth． 
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Then,weusetherobustopticalflow1o）tocom-

putethecorrespondingHowbetwBenaUfiames・ＡｆＬ

ｔｅｒｔｈｅＨｏｗｓａｒｅｃｏｍｐｕｔｅｄ０ｔｈｅpositionsofthe 

fbaturepointsineveryfmmecanberou蝉yesti‐

mated、Oursy8temprovideasimpleuserinterface

whichallowstheusertoadjusttho8emis-tracked 

fbaturepointsincertainkeyframes，andtheByBP 

temwmreestimatethepositionsofthoseadju8ted 

pointsintheremainingframe8byuBingthecomP 

putedHows、Ｆｉｇ．２showB8omeframesofthe
trackedvideo・

Aftertrackingtheinputvideo，wewanttouBe 

themotionofthefeatuｒｅｐｏＭＢｔｏｍｏｖｅｔｈｅｆｂａ戸

turevBrticesonaftLcemesh・First,theuserChoose8

arefbrenceimage四.fiPomtheinputvideoanda

refbrencemeshMfromtheexamplemeshessucｈ 

ｔｈａｔＬａｎｄＭｈＥｗ巴similarappearance・Then，

theuserchooses48vertices{U，}婆ninMwhich
havBanone-to-onemappingtothefbaturepoints 

inL・FinallyiwhenwewanttosyntheBizetheresult

meshMftomthereferencemeshMcorrespond‐ 

ingtothefmmen,themotionvectorBd)ofthe 

fbaturepoints{方}j21inLanMarecomputed
byd;(3Ｗ)＝が(｡ｗ)一万(⑳,zﾉ)．
Then,themotionvectors鰯areaddedtothepro‐

jectionofthefeaturevdfticeS{坊}蕊,Becausethe
facemodeMndthefaceintheinputvideoaredifL 

fbrenMhemotionvectorsmustbemultipnedbya 

scalevalue、Hence1wedMdeafaceintofburparts：

thelefteye1therighteye,ｔｈｅmouth,andthewhole 

partasshowninFi９．３．Eachpartofafaceissur-

roundedbyaboundingbmQthenthescaleratio 

S胸ＥＲ２(1ﾆﾊﾆ4)isdefinedbytheratioofthe
boundiｎｇｂｏｘｅｓｏｎｔｈｅｉｍａｇｅａｎｄｏｎｔｈｅｍｅｓｈ・

Then,thescaledmotionvectors＆｡;areadded 

totheprojectionofthefbaturevertices{巧}鯉,to
gettheun-projectedvert抑｡sitionsof{U;)婆,＝

、(Uj)＋SAd;(wherenistheprojecti・nfUnction）
andusethemasthepositionconstrain凰(Ｃｊ}鐸,＝

Ⅱ-1(巧)．
Ｗｅａｓｓｕｍｅｔｈｅｖｉｄｅｏｉｓｖｉｅｗｅｄｉｎｔｈｅｏrtho-

graphicprojection,andthemeshisa1soviewedin 

thesameprojection,ｓｏｔｈａｔｗｃｃａｎｄｉｒｅｃｔｌｙａｄｄ 

ｔｈｅｒｅｓcaledmotionvBctorstotheprojectedfbaP 

turevBrtices1andａｓｓｉｇｎａｎｙｖａｌｕｅｔｏｔｈｅｚｐａｒａｍ－ 

ｅｔｅｒoftheprojectedfcatureverticesｗｈｅｎｗＢｎｅｅｄ 

…鐘;H1！

図３画像と対応しているメッシュ上の４つのパウンディングボッ

クス

Fig.３Ｔｈｕｆｂｕｒｂ⑧undingboX飴⑥ｎｔｈＢｍＭＬｇｅ処ndthB

correspoIldingm雷ｈ、

tomDPprojectthem、Finallyiweoutputthexand

ycoordinatesof{巧}巽,fbrthefeaturevertexcoL
stminＢｉｎＭｅｓｈｌＫ２)． 

３．３Ｍ⑨ﾛhTUr 

Bytakingthe2Dpositionofthefbaturever-

ticesastheinput，wedefbrmthefacemodels 

basedonMeshlK(MeshBasedlnverseKinemat-

ics)2).MeshlKcandefbrmthemodelsinmeamng-
Mwaysthatrespectstothedefbrmationeg[plored 

bytheinputeo[amplemodelswhilesatisbmngthe 

vertexconstrainsspecifMbytheuser、Theout-

putofMeshlKisafacemeshwhichsubjectstothe 

verticesconstrainsandloOkslikethecorresponding 

frameinthe8peechvideo・

ＭｅｓｍＫｕｓｅｓｓｏｍｅｅｘａｍｐｌｅｍｅｓｈｅｓａｓthelearnP 

mgsettoprovidemeaningfmdefbrmation・The

onlyrequnrementoftheexamplemeShesisthatall 

examplemeshesmusthavethesameconnectMtyb 

Theexamplefacemeshesweusedaregenerated 

bySpacetimences6)．WbhEwcasequenceof384 
facemodelsunderdiflerenteXpressions・Theorig

ina1meshcontains23725vBrticesand46853faces， 

Fbreasi1ymanipulating,wesimplifythemeshesto 

contain3201v巴rticesand582Maces1andonlyuse

１５～２０modeIsastheexamplemeshes・

rbrmeshediting,presentinganexamp1eｍｅｓｈａｓ 

３Ｄｖ巴rteg【coordinates1aCksoflocalshapepropertyb

WedonotknowaverteD[，srelationtoothervertices 

underthispresentation1soinMeBhlKthｅｇｅｏｍｅ－ 

ｔｒｙｏｆａｎｅｘａｍｐ１ｅｍｅｓｈｉ８ｒｅpresentedasafbature 

vector、Afbaturevectorcontajnsthedefbrmation

gradientofeachtriangle・ByrandomIychoosinga

－９２－ 



meshfromexamp1emeshesasthere化rencemesh，

defbrmationgradientdescribesthetransfbrmation 

ofatriangleontherefbrencemeshtoanotherex‐ 

amplemeshAnfbaturevectorsrelativetotheex-

amp1emeshesfbrmsthefeaturespace・Meshlkuses

thefeaturespacetoproducemeaningfUltransfbr-

mationwhilesubjectingtovertexconstrains、

FbrareferencemodelPbandadefbrmｅｄｍｏｄｅｌ 

Ｐ,wherebothofthemhave7zverticesandmtri-

angles,wBwanttofindthefbaturevectorノcorre‐

spondingtoP､ThedefbrmationgradientofatriauL 

gleofPistheJacobianoftheaHinetransfbnnation 

matrixwhichmalpsthepositionsofthetriangle，s 

verticesinPhtotheirpositionsiｎＰ・TheaHine

transfbrmationofthetriangledoesnotuniquely 

definetherotationwayofthetriangle、Ｔｈｅｒｅ‐

sultmodelmaybefTacturedwhenatrianglehas 

difTerentrotationasnearbytriangles・

Thus，ａｆＯｕｒｔｈｖｅｒｔｅｘｉｓａｄｄｅｄｔｏｅachtrian-

gleofamodel・Thefburthvertexisdefinedas：

、＝Vi＋〃/||"||,where〃isthenorma1vectorof

thetriangｌｅａｎｄＭ,随,W1jarethevcrticesofthetri-

angle,sothetota1vertexsizeofPbandPbｅｃｏｍｅ 

ｎ'＝〃＋ｍ・

Theaflinetransfbrmation①ofavertexuofthe 

j-thtriangleoperatesas:⑪j(u)＝巧u＋tj,where

Z]iisa3×３matrixthatcontainstherotation,scal-

ing,skewinginfbrmation，ａｎｄｔｊｉｓａｖｅｃｔｏｒｗｈｉｃｈ 

ｄｅｆｉｎｅｓｔｈｅｄisp1acement・Thedefbrmationgradi-

entistheJacobianmatrixDp○ん)＝四Whichcan

computeftomthefburverticesofthej-tMriangle 
inPbandP、

BecauseZ]iislinearwiththevertices{ひ！}:=,，
alinearoperatorGthatextractsafmturevec-

torfiPomtheexamplemesｈＰｃａｎｂｅｄｅｆｉｎｅｄａｓ： 

ノー０２F，ＷｈｅｒｅｔｈｅｆｍｔｕｒｅｖectorノcontainB
theunrol1edandconcatenatedelementsofthede-

fbrmationgradient刀fbrmtriangles，ｔｈｅｖｅｃ

ｔｏｒｚ＝(⑩,,…,勿泡,,9,,…,g",,z,,…,ご",)storesthe

(ui｝verticespositionsofmeshP,andthecoeiH 

cientsofmatrixConlydependsontheverticesof 

thereferencemeshPh・

ThemappingfhPomafmturevectorノofamesh

backtoits3DgloMcoordinatesinvolvessoMng 

aminimizefimction:囮＝argminllC麺一(ｆ+c)|｜
垂

図４合成の音声ビデオを用いて生成した顔動画

Fig.４ThBfuK2iaLLnim出ti⑥ndrivenbyLWnthBticspeech
vide｡． 

Becausethefbaturevectorisinvarianttoglobal 

tranS1ations,thevectorcwhichaddstofrepre 

sentsaconstantvertexpositionthatmakestheso-

lutionun1que，ＴｈｅmatrixGisamodifiedmatrix 

ofthematrixGWhichdeUetesthethreecoIunmnR 

thatmultiplythefixedvertex・

Given2Dpositionsoffbaturevertices，MesmK 

cancomputethezvaluesoftheconstramedver-

ticesandotherunconstrainedverticesthatfbrmthe 

resu1tmesh・WbwillthenhEwedesiringdefbrmed

mesheswhichfbrmthefina1faciBmamm兜tion．

4．Ｒｅｓｕｌｔ 

ThesystemisrunnmgonadesktopPCwithaln戸

telPentium43､４GHzOPUwithlGBmemorybTb 

synthesizearesultmeshtakesaboutl7～２５sec‐ 

ondsdependingonthesizeoftheexamplemesh 

Wbusethesyntheticspeecｈｖｉｄｅｏｇｅｎｅｒａｔｅｄｂｙ 

ＭＭＭａｓａｎｉｎｐｕｔｓpeeChvideotogeneratethe 

corresponding3DfbLcialanimation．ＦY９．４shows 
somefmmesoftheammMntion、

ImefDcia1traCkingandMeslrⅨcanalsotake 

realspeeChvideoastheinput・Ｆｉｇ．５showsthe

generatedresultmodels・BecauseareaIspeech

videohaBbetterreBo】utionowecanhaveabetter

traCkingresult、Thustheoutput3Dfacialanima-
tionlooksmorerefJistiQ 

Oursystemcanalsotakerealexpressionvideoas 

theinput、Becamseoureg[amplemeshesarethefhce

modelsunderdiHerenteXpressionvariations，the 

generated3DfacialanimationIooksbetterthenthe 

－９３－ 
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図５本物の音声ビデオを用いて生成した顔動画

Fig.５ThefiM3ialanimlLtiondrivn9mbyユreulspBechvideo．

i1li11l1liiiilll 

図６本物の表愉ビデオを用いて生成した藤iZml画

Ｆｉｇ．６ＴｈｅｆＵｄｌＬｌ処ｎｉｍ&LtiondrivBI1byLrBlLlexprB餡i⑥n

vidBo． 

resultdrivenbyspeechvideo､Fig､reflig:eXpression 
① 

showsthesynthesizedresllltmodels． 

５．ＣｏｎｃｌｕｓｉｏｎａｎｄＨ１ｔｕｒｅｗｏｒｋ 

Inthispaper，weproposedaspeechdriven3D 

facialanimation・Basedonthetraimngvideoand

examplemeshes,wecangeneratethe3Dfacialan戸

imationcorrespondingtotheinputspeech・The

MMMcangeneratevideorealisticspeechvideos， 

andthefacialtracingandMeshPⅨcanproduce 

express1onorspeeChfacialanimationsbytheinput 

speeChorexpressionvideq 

Theexamplemeshesusedinthecurrentsystem 

aremainlyfbrmakingfMalexpressions・Byusing

moreexamplemeshesrelatedtospeech,thespeech 

videodriven3Dfacialanimationmaylooksmore 

r⑨zmiRtic・
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