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MEPINHWH AIAAKTOPIKHZ AIATPIBHZ: rtnv mapovoa Satp mpoketal va StepeuvnBei o
poAog g Texvntng Nonpoaouvng (TN) otnv Ta§lvopunon VeEQwy onUeiwy, e OTOXO TN YEWUETPLKNA
TEKUNPLWON TWV LOTOPIKWY TIETPLVWV YEQUPLWY OTNV EVPUTEPN TIEPLOXN TNG HTtelpou. Ta v Adyw
YEQUPLY, TIOAUTIHO SElypaTO TIAPASOCLOKAG OPXLTEKTOVIKAG KOL TIOALITIOTIKNAG KANPOVOULAG, Oa
amotunmwBovv pe peBodoug Tplodidotatng odpwong (TLS, IR thermography), ou omoieg
dnuovpyovv point clouds vPnAng TukvoTNTaG. Tar Sedopeva aUTA, EVW Eival EEAUPETIKA XPAOLUA
YLO TN LEAETN TNG YEWHETPIAG, TWV VAIKWY KATAOKELNG KOL YEVIKOTEPO TNG POOPAC TWV YEQUPLWY,
N avA&Avon Toug ivat xpovoPopa Kot TIOAEG Popég amattel LPNAN e€edikevon. Ze aVTd TO TIAQUCLO,
W¢ EPELVNTIKO EPWTNHA TNG TIAPOVOAG SLaTPLPAG TiBeTal TO «[MWG PTTOPOUV TIPONYHEVEG TEXVIKEG
TN, omwg Ta vevpwvikd Siktva yoo dedopéva 3D popeng (mx. PointNet++, DGCNN), va
EQPOPUOOTOVV Kal Vo BEATIOTOTIOO0LVV TNV akpifelat Kat TNV amodoTKOTNTA TNG QUTOUATNG
taglvounong point clouds, pe otdéxo TNV O&OTIOTN KOl AETITOMEPN YEWMETPLKA TEKUNPIlwoN
LOTOPIKWY TIETPWVWY YEQPUPLWY, AauBdvovtag umtown TG WOUTEPOTNTEG TWV OVOMUOLOYEVWV
HOPQOAOYIKWY KOl KATOOKEVOOTIKWY XOPAKTNPLOTIKWY TOUG». Méoa amd ouAloyn dedopsvwy,
avAmTuén Kkat agloAdynon HOVTEAWY, ETUSIWKETOL N avadelgn Tou poiov Tng TN yx tn Plwotun
SlaTAPNON TWV NTIEPWTIKWY YEQUPLWY, «YEQUPWVOVTOG» TO TIAPEABOV pE TO WNPLOKO HEANOV.
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SUMMARY OF DOCTORAL THESIS: In the present dissertation, the role of Artificial Intelligence (Al)
in the classification of point clouds will be investigated, aiming at the geometric documentation of
historic stone bridges in the wider region of Epirus. These bridges, valuable examples of traditional
architecture and cultural heritage, will be captured using three-dimensional scanning methods (TLS,
IR thermography), which generate high-density point clouds. While these data are extremely useful
for studying the geometry, construction materials, and overall deterioration of the bridges, their
analysis is time-consuming and often requires advanced expertise. Within this context, the research
question of this dissertation is: “"How can advanced Al techniques, such as neural networks for 3D
data (e.g., PointNet++, DGCNN), be applied and optimized to improve the accuracy and efficiency of
automatic point cloud classification, with the aim of achieving reliable and detailed geometric
documentation of historic stone bridges, taking into account the specific heterogeneous
morphological and structural characteristics of these constructions?” Through data collection, model
development, and evaluation, the dissertation seeks to highlight the role of Al in the sustainable
preservation of Epirus’ bridges, “bridging” the past with the digital future.
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