NANENIZTHMIO KPHTHZ

TMHMA ENIZTHMHZ YNOAOTIZTQN

NAPOYZIAZH / EZETAZH METANTYXIAKHZ EPTAZIAZ
Metantuyiakn Potitpla

Itedavidn Evpwnn

TuApa Emotipng YrnoAoylotwy, Navermotipo KpAtng
Enontng Metamntuyiokig Epyaoiag: AvanAnpwtr¢ Kabnyntng, Fewpylog Mamaylavvakng
Tpitn, 10 Maptiov 2020, wpa 11:00

AiBouca B106, TuApa Emiotipung YoAoylotwv

“Mua Npocéyyion yia th Anuoupyia, Omntikonoinon kot Eknaidsvon Alepyaciwv
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NepiAnn

H napaywyr SladopeTikwy ontikonoljoswyv kivnong (Motion Visualizations) oe Siobidotata f
tplodlactata neptBarlovra eival £va B Tou £XEL OTTOKTOEL OAOEVA KOl LeyaAUTEPN TIPOCOXN
amnod ™ Bopnyavia ypadikwy, oxedlacpol, KVoUPEVWY oxediwv Kal mavidlwy. MéxplL twpa, n
oAAnAemtibpaon Ewovikwv AvBpwniwv (Virtual Humans - VH) pe egpyaleia Kot pnyavripota
OVTLUETWITIOTNKE KUPLWG HECW TNG EVOWMATWONG MPOoKABOoPpLOPEVWY KIVACEWY 0 ELKOVIKOUC
AvBpwToug Kal ota epyaieia-pnxaviaTa, N LECw TNE XPNoNG KNXOVWVY Ipocopoiwong puoLkng
oe tploblactata neptBarlovra. Mpododata, TETOLEC OITELKOVIOEL £XOUV QUTTOKTAOEL AUEAVOEVO
evbladépov otov Topéa tng Pnodrakng NoAtiotikng KAnpovoutdg (CH). Ze autod to mAaiolo, ot
TeEXVoAoyleg omtikomoinong kat kataypadng kwrioewv (Motion Capture — MoCap) €xouv €pBetl
OTO TIPOOKNVLO, KUPLWG pHéoa amd TV avaykn kataypadng AuAwyv Slaotdoewv TnG MOALTIOTIKAC
KANpovouLAG TTou UTIAPXOUV OE BEATPLKEG TAPAOTACELG, XOPOUG KaL TAPASOOLOKEG TEXVES. Mapd
TNV TOALTIOTIKY, LOTOPLKK, OLKOVOIKN KOl KOWWVIKA onuooia kot afio tTwv mapadoclokwy
TEXVWV, oL TIpooTdOeLeg yia TV Pndlakn avamapdotacn, rapouaciaon kot StaduAagn toug eivat
Slaomapteg. H epyacia aut MPotelvel plo TTPOOEYYLON Yyla TNV OTEKOVION Sladikaouwv
napadoolakwv Texvwv ot Ewovikd Meptpdrrovra (Virtual Environments - VEs). Itnv
T(POTELVOLEV TIPOCEYYLON O TEXVITNG EKTIPOCWNELTAL amo évav VH Kal Ta avTlkeipeva Héoa ano
TG 3D avVOKOTAOKEUEG TOUG. Ol EVEPYELEG TWV TEXVITWV QVATAPAYOVTOL WE TNV Kivhon twv



Elkovikwv AvBpwniwv Baon Sedopévwy Motion Capture, evw n kivnon pnxavwy Kot epyaisiwy
g€ayetal and tnv avlpwrvn kivnon. H Kat@AAnAn npocopoiwon Twv VHs glval po onuavtikn
rttuyn, 6eSoévou OTL oL ToPASOCLAKES TEXVEG OLOKOUVTAL OO ovOPWITOUG KAl OL LNXAVEG EXOUV
OoXEOLOOTEL yLOL XprioN Ao AUTOUG. 2TO ETMIKEVTPO TNG IIPOTELVOLEVNG TTPOCEYYLONG Elval pLa SUTANR
gVVOlOAOYIK| omooUvBeon Twv Olepyaclwy O €VEPYELEG, KOl TWV HNXOWWV TOU
XPNOLLOTIOOUVTAL OTA NXAVIKA €€QPTAATA TTOU TIG armoteAoUv. AUTO lval amopaitnto yla tn
UETAPOPA TNG TIPOKTLKNG Ao Tov ¢GUGCLKO OTOV ELKOVIKO KOOHO, Slatnpwvtag mopaAAnAa
PEAALOUO KAl ETUTPEMOVTOC T ONUAGCLOAOYLKA avamapdotach Twv dlepyaciwv. Q¢ ebapuoyn
QUTAG TNG TPOCEYYLONG, AUTA N epyacia mapouotalel tnv mAatdoppa MoViz, Tou EMITPENEL OTOUG
XPNoTeg va SnuoupyolV Kal va Soklpudlouv oevapla napouaciaong Sladlkaclwyv mapadooLlaKwy
texvwv. EdikoTEPQ, TO MoViz EMTPENEL OTOUG XPAOTEG VA SNELLOUPYOUV TLG SIKEG TOUG OKNVEG,
OTIOU KLVAOELG KAl TUAMOTA pnxovwyv cuvdéovtal oe VHs, yla va dnuoupynoouv Ae€oyLla
Kivnong (Motion Vocabularies — MVs), mou avtutpoownevouy To epleXOevo g dadikaaoiag.
OL XpOTEC UITOPOUV EMIONG VA «BLCOUVY TNV AVATIAPAYWYr TWV GKNVWV TToU dnutoupyolyV, e
npocopolwon oe éva Elkoviko MeplpaiAov ite Tplwv Slaotdoswy 1 ELKoVIKAG MpaypaTIkoTnTag,
OTIOU UTIAPXEL €MioNG N SuvaTOTNTA YLA TTAPOUCLACELG EKMALSEUTIKOU XopaKThpa. MEow TG
npoavadepBeioac Sladikaciag oTOXeUOUHE OTNV TOPOXH €VOG ONMOTEAECUATIKOU TPOTIOU
OIELKOVLONG SLaSIKACLWY TTAPASOCLOKWY TEXVWVY eVTOC Elkovikwv MeplParloviwy, auvdvovtog
£TOL TNV XPNOTIKOTNTA KAl TNV KMALOEUTIKA afla TOUG KoL avoiyovtag To SPOUO O€ Lo TIOLKIALAL
VEWV £PapUOywV yla TV TIAPOUCLAON TWV TEXVWY, TNV EKMAISEUON Kal TOV BEUATIKO TOUPLOUO
Ue BAon TNV mopadoacn KaL tnv QUAN TOALTLOTLKI) KAnpovouLd. EmutAéov, n epyacia autr) oToxevel
01O va CUMPBAAAEL OxL pHOvo otn Slatipnon TN Téxvng, aAAd Kol otn SLoXpovikOTNTA TNG
KANPOVOULAC TWV TEXVITWY, OL HOVASIKEG KLVNOELS Twv omoiwv Slatnpolvtol HECW TNG
kataypadng (MoCap). MAOTIKA, n epyaocia autr €oTldotnke otnv téXvn tng LdaAvong He
apyalelod. Qotooo, n npotelvopevn pebodoloyia eivart yevikr, kabwg n mAatdopua MoViz pmopetl
va xpnotuormnotnBsei yio tnv povtehonoinon SLadkacLwy onoLacsnmoTe TEXVNC.
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Abstract

The production of different Motion Visualizations in 2D or 3D is a topic that has gained increasing
attention by the graphics, design, animation and gaming industry. Until now, interaction of Virtual
Humans (VHs) with tools and machines has been mostly addressed through predefined
animations of both the object and the VH, or through the usage of physics simulation engines.
Recently, such visualizations have gained increasing interest in the domain of Digital Cultural
Heritage (CH). In this setting, Motion Visualization and Motion Capture technologies have come
to the spotlight, mainly through the need to capture intangible dimensions of CH existing in
theatrical performances, dances and crafts. Despite the cultural, historical, economical and
societal significance and value of Heritage Crafts, efforts towards their digital representation,
presentation, and preservation are scattered. To that end, this Thesis proposes an approach
towards visualizing craft processes in Virtual Environments (VEs). In the proposed approach the
practitioner is represented by a VH and objects through their 3D reconstructions. Craftsmen’s
actions are reproduced by animating the VH based on Motion Capture (MoCap) recordings, while
the motion of machines and tools is induced by the human motion. The appropriate simulation of
VHs is an important aspect, since crafts are practiced by humans and machines are designed for
use by them. At the center of the proposed approach is a conceptual, twofold decomposition of
craft processes into actions, and of the machines used into components; this is essential in the
systematic transfer of craft practice from the physical to the virtual domain, while retaining
realism and allowing the semantic representation of craft processes. As an application of this
approach, this thesis also presents the MoViz platform, allowing users to create and experience
craft usage scenarios. In particular, MoViz enables users to author their own scenes, where
actions and machine parts are assigned to VHs, in order to create Motion Vocabularies,
representing the craft process. Users can also experience playback of the created scenes, through
simulation in a VE, either in 3D or in Virtual Reality, where a training mode is also available.
Through the aforementioned process, we aim to deliver an efficient way of visualizing craft
processes within VEs, thus increasing the usability and educational value of craft representation,
and opening the way to a variety of new applications for craft presentation, education and
thematic tourism, based on the value of tradition and intangible cultural heritage. Moreover, this
work aims to contribute to the preservation and perpetuity of not only the craft, but also of the
legacy of the practitioners, whose unique movements are preserved via the MoCap. In the context
of this Thesis the main focus is on the craft of loom weaving; however, the proposed methodology
is generic, so that the MoViz platform can be used for the representation of any craft.



