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ONOMA Y. AIAAKTOPA: l'epaoipog MNMoAatomavog
ONOMA ENIBAEMONTOZXZ KAOHIHTH: Tswpylog Xenkag

TITAOZ AA: «<Mnxavikin MaBnon ywa Ene€epyaocia Ewkovag, Tpiodiaotatn Opaon YoAoylotwyv
Kot Avahuon XuvBetwv Aegdopévwy umofonBolpevn amo TeXVIKEG Mapaywylkng pabnong kot
Nevpwvikwv AKTOWV Mpapwv»

MNEPIAHWH AIAAKTOPIKHZ AIATPIBHZ: O tpwTtog 0Ttd)0¢ TNG SLOaKTOPLKAG SLTtpLPnig ivan va
e€eTaoel TNV evowpatwon Twv Nevpwvikwv Aktowv Mpdagpwv (Graph Neural Networks, GNNs) atig
ovyxpoveg pebodoug Twv KavovikomoinTtikwv Powv (Normalizing Flows) kat twv MovteAwv
Awxuong (Diffusion Models) mpog tn PeAtiwon peBOdwv yla pa oelpd TPORANUATWY TIOU
evtaooovtal oto medio tng ‘Opaong YrmoAoylotwv (Computer Vision). Auta mepidapfdvouy tnv
Tpwodidotatn Avakoataokeuy (3D reconstruction), Tnv QmOTEAEOUATIKA amOS00N GUVOETIKNAG
€lkovog (image rendering), TNV ekTipnon B€ong Kol TTPOCAVATOALGHOU QVTIKELUEVWY (Object pose
estimation), TG ePAPUOYEG TTAPAYWYLKNG (generative) pABNong OXETIKEG UE TNV EIKOVA, Ta Bivteo
Kol T oVVBeTa Sedopéva, KABWE Kal TIG TIEPUTTWOELG TIOU ATALTOVV LYNAR oglototior OTwg n
Ewovikr)/Emtavénpévn Mpaypatikotnta (Virtual/Augmented Reality) kaw n popmotikr mAonynon. H
embiwén outng ™G Slepevivnong eival var oXESLAOTOVV OPXLTEKTOVIKEG YL TIG TIOPOTIAVW
€pappoyEg mou Ba evtdooouv T Nevpwvikd AlKTua pd@wv WG KEVIPIKO Opo OTn pon
emegepyaoiag Toug, OTOXEVOVTOG WOLAUTEPWG OTNV QVTLUETWTILON TIPOKANCEWV TETOLWV OTIWG N
mapovcia eunodiwv (occlusion), n vmofabuion eikovag Adyw kivnong (motion blur), cAA& kot n
UTIopEN aMOOTIAOUOTIKWY Sedopevwy 1 dedopévwy vrofabutopevwy amd Bopufo (sparse/noisy
data). Z& ouvexela LTNG TNG £pEVVAG, N SLATPLPr OTOXEVEL VO avaBaBuiosl TNV EKPPATTIKOTNTO,
eMEENYNOUOTNTA KAl OTIOTEAEOPATIKOTNTA TWV  TIOPAYWYLIKWY HOVTEAWY, KaBwG Katl Tig
TIPOPAEYELG "He eTtiyvwon TNG afeBatdTNTOC, CAAG KAl VO avamTUEEL UBPLOIKA TIAQUOLOL OE KEVTPLKA
poPARpata tnG enegepyaaiog eikovag kat TnG 3A ‘Opaong YroAoylotwv Wblaitepa, cuvdudlovtag
YEWHETPLKOVG TIEPLOPLOPOVG UE CUOXETIOTIKA AoyLKN Baciopévn ota Nevpwvikd Aiktua Fpa@wv.
Ye Sevtepo emimedo, n €psuva Ba amevbuvBel ota avolTd TPORARHATA TNG AVAGVVOEDNG VEQG
oyng og mpayuatikd xpovo (Real-time Novel View Synthesis), kaBwg kat Tnv amddoon lkovag Kat
Bivteo pe xpnon Mkaouaolavoy Splatting, pag peBddov evaArakTikng Twv Nevpwvikwy Mediwv
AkTtwvoPBoAiag (‘Nerfs: Neural Radiance Fields) vPnAng amoteAeopatikOTNTOG, €£€TALOVTAG TIG
SuvaToTNTEG CUUTIPAENG KAl CUVSUOOUOU HE T TIPOAVOPEPBEVTA BewpnTIKA EpyoAeia yla T
dnuovpyia pag dtadikaoiag (pipeline) ameltkdviong vPnAng akpifetac.
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To TeAkO PApa @odolel va kataAn&el otnv vAomoinon pag oAokAnpwuévng (end-to-end)
OPXLTEKTOVIKAG YL TNV EQAPHOYN TNG OVOKATOOKEUNE KOl amdd0onG EIKOVAG, YEVIKEVOLUNG OF
TOMEIG pe TIEPLOPLOMEVN 1N UNSEVIKN ETUPRAEYN, PE TNV TAUTOXPOVN KAXTAYPAPH TNG ELOAOYNONG WG
TIPOG TNV EMEKTACLUOTNTA KL TNV EVPWOTIO TOV TIPOTEWVOUEVOU TIAALGIOV.

MEAH TPIMEAOYZ XYMBOYAEYTIKHZ EMITPOMHZI:
o EmPAeniwv: Nwpyog Zenkag (Emikovpog KaBnyntnig, Mo.AA)
e Mélog lwavvng Kakoyewpyiov (Epsuvntnig I BaBuidag, EKEDE “"Anpokpttog”)
e  Méhog Xplotéwopog Nikou (KaBnyntnig, MNavemiotpo lwavvivwy)

NAME OF PhD CANDIDATE: Gerasimos Palaiopanos
SUPERVISOR: Giorgos Sfikas

TITLE OF DOCTORAL THESIS: "Machine Learning for Image Processing, 3D Computer Vision and
Complex Data Analysis assisted by Generative Learning and Graph Neural Networks-based
Techniques”

SUMMARY OF DOCTORAL THESIS: The first goal of the doctoral thesis is to investigate the
integration of Graph Neural Networks (GNNs) with the state-of-the-art methods of Normalizing
Flows and Diffusion Models to improve the 3D reconstruction of scenes, image rendering, pose
estimation, generative applications related to image, video and complex data, and in tasks requiring
high reliability such as Augmented Reality/Virtual Reality and robotic navigation. The target of this
exploration is to design GNN-enhanced architectures for the above applications, particularly under
challenges like occlusion, motion blur, sparse input data, and noisy input data. Following this up, it
aims to enhance expressiveness, interpretability, and efficiency in generative modeling and
uncertainty-aware prediction, as well as to develop hybrid frameworks for key tasks in image
processing and 3D Computer Vision in particular, fusing geometric constraints with GNN-based
relational reasoning.

Secondly, the research will address open problems in real-time novel view synthesis and rendering
of images and videos using Gaussian Splatting, a highly efficient alternative to Neural Radiance Fields
(‘Nerfs’), and will examine the prospects of fusion of the aforementioned theoretical tools with the
aim of creating a high-fidelity rendering pipeline.

The final step aspires to implement an end-to-end architecture for image rendering and
reconstruction, capable of generalizing across domains with limited or no supervision providing its
evaluation in scalability and robustness.

PhD ADVISORY COMMITTEE:
e Supervisor: Giorgos Sfikas (Assistant Professor, University of West Attica)
e Member: loannis Kakogeorgiou (Researcher grade C’, NCSR «Demokritos»)
e Member: Christophoros Nikou (Professor, University of loannina)
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