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TITAOZ AA: Omtikog Tautdxpovog Evtomiopdg, Xaptoypdgpnon kat InuactoAoyikn Katavonon
(semantic V-SLAM) og Suvapikd TieptBdAovTa peow peBOdwv Babidg nadnong.

MEPINHWH AIAAKTOPIKHZ AIATPIBHX:

H Sibaktopikn Satppr) Oa eotidoel otn peAETN Tou TPOoPAApaTOg Tovu OMTIKoU TauTOXPOVOU
Evtomiopol O¢ong kat Xaptoypagnaong (Visual Simultaneous Localization and Mapping - V-SLAM),
TOOO MO YEWUETPIKNA ATtoYn 600 KAl 08 GUVOUVOTHO E TEXVIKEG UNXAVIKNG HABNONG, e OTOXO TN
BeAtiwon Twv oAyopiBuwv. ESIKOTEPQ, N EVOWUATWON OAYOPIOUWY GNUACLOAOYIKAG KATAVONGNG
(semantic segmentation) gvioxVeL Tnv amodoaon Twv cAyopiBuwv V-SLAM, kaBlotwvtag Toug Lo
OTOTEAETUATIKOUG OAKOUA KOL 08 SUVALIKA TIEPIBAAAOVTOL.

Apxikd, Ba peAeTnOet To TPOPANUa Tou semantic V-SLAM og Bewpntiko eminedo. 2tn ouvexela, Oa
HEAETNBOLVV Kot Ba cuykpPLBoVY SLapopot cAyopLBpoL TTou VAoTtoloVv semantic V-SLAM. Aedopévou
OTL TToAAol aAyopBpoL Babidg paBnong amautovy NUAVTIKO Xpovo, evw ol oAyoplOpol V-SLAM
glval yvwaotol yla TNV avaykn Toug va AELTOUPYOUV Of TIPAYUATIKO Xpovo (real-time), Baoikdg
a&ovag NG ovykplong Ba eival n akpiPela TWV AMOTEAEOUATWY OE GUVAPTNON HE TNV LKAVOTNTA
TOUG VA QaPUOLOVTaL OE TIPAYHATIKO XPOVO KOBWCE KOl 08 SLAPOPETIKEG OKNVEG.

OL QWTOYPOUUETPLKEG EQAPUOYEG, OTIWG TO V-SLAM, pmopovv va mpaypatoroinfovy yla pia
TANBwpa Sedopévwy, OTIWE HoVoEKoVIKA (Monocular V-SLAM), otepeookotika (Stereo V-SLAM),
yla dedopeva RGB odAG kait yiax Sedopéva RGB-D. Ot teplacodTePOL GUYXPOVOL OAYOPLOUOL HTTOPOUV
Va XPNOLLOTIOINB0VV yla TIEPLOTOTEPX OET SESOUEVWV KAl KAPEPWVY. Mia evila@Eépouvoa HEAETN Ba
Atav n epappoyn semantic V-SLAM oe Sedopéva Tiou TIpoEKUP Y Ao SIUPOPETIKA 16N KAPEPWV.
ISaitepn mpoooxn Ba 500t ota Sedopeva amd Tavopaptkeg kapepeg (fisheye), 6ov n yewpetpia
NG EKOVOG SLOPEPEL ATIO EKEIVN TWV TUTIKWY KAUEPWV. L€ QUTEG TIG TIEPLTITWOELG, TO TIPOPRANU
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Touv V-SLAM amautel SloapopeTikn Tpoaéyylon. Oa e£eTA0TEL N XPNON XVTWV TwWV SeS0UEVWVY YL
TOV EVTOTILOPO OAAX KOL TNV XAPTOYPAPNGCN a§LOTIOLWVTAG TN ONUOCLOAOYLIKN TIANPOPOPIiX yla TNV
KOTavonaon oUVOETWY Kot SUVOUIKWY TIEPIBOAAOVTWV.

O ot6xo¢ Tng SatpPng sivar n avamtuén kot BeAtiwon evog odyopiBuov mou Ba pmopei va
Asrtoupyel  og  SOQOPETIKA  €idn  dedopevwy  kat  TeEPPAAIovTa,  cuvdualovtag TN
PWTOYPAMMETPLKN TIANPOPOPIA PE TN ONPACLOAOYLKH KAXTAVONON

MEAH TPIMEAOYX XYMBOYAEYTIKHZ ENITPOINHZ:

e [pappatikomovdog Aalopog AvomAnpwtng Koabnyntng tou TpApatog Mnxovikwv
Tomoypawiag kat NewmAnpo@opikng Tou MAAA, wg eTtPAETTWY TNG AA.

e [létoa EAévn, OpotTun koBnyntpa tou TuRpatog Mnxavikwv Tomoypagiog Kol
lewmAnpo@opikng Tou MAAA, wg perog tng TZE.

e T[latepdkn Mopia, Emikoupn KaBnyntpwx tng XIxoAng Aypovopwv Kot ToToypa@wv
Mnxavikwv — Mnxovikwv MewmAnpo@opikng Tou EBvikol Metooflou MoAutexveiov, wg
peAog tng TZE.

NAME OF PhD CANDIDATE: Maria Petsa

SUPERVISOR: Lazaros Grammatikopoulos, Associate Professor Department of Surveying &
Geoinformatics Engineering, University of West Attica.

TITLE OF DOCTORAL THESIS: Visual Simultaneous Localization, Mapping and Semantic
Understanding (semantic V-SLAM) in Dynamic Environments Using Deep Learning Methods.

SUMMARY OF DOCTORAL THESIS:

The doctoral dissertation will focus on the study of the Visual Simultaneous Localization and Mapping
(V-SLAM) problem, both from a geometric perspective and in combination with machine learning
techniques, aiming to improve the performance of V-SLAM algorithms. Specifically, the integration
of semantic understanding algorithms (semantic segmentation) can enhance the effectiveness of V-
SLAM, making it more robust even in dynamic environments.

Initially, the semantic V-SLAM problem will be studied at a theoretical level. This will be followed by
an evaluation and comparison of different algorithms that implement semantic V-SLAM. Since many
deep learning algorithms require substantial computational time, while V-SLAM algorithms are
known for their need to operate in real-time, a key focus of the comparison will be the trade-off
between accuracy and the ability to function in real-time across different scenes.

Photogrammetric applications, such as V-SLAM, can be applied to a variety of data types, including
monocular (Monocular V-SLAM), stereoscopic (Stereo V-SLAM), RGB data, and RGB-D data. Most
modern algorithms are flexible enough to support multiple data types and camera configurations.
An interesting avenue of research would be exploring the application of semantic V-SLAM to data
retrieved from different camera types.

Particular attention will be given to data from panoramic (fisheye) cameras, where the image
geometry differs from that of standard cameras. In these cases, the V-SLAM problem demands a
different approach. The use of such data will be investigated for both localization and mapping,
leveraging semantic information to better understand complex and dynamic environments.
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This dissertation aims to develop and improve an algorithm that can be applied to various types of
data and environments, combining photogrammetric information with semantic understanding.

PhD ADVISORY COMMITTEE:

Supervisor: Lazaros Grammatikopoulos, Associate Professor Department of Surveying &
Geoinformatics Engineering, University of West Attica.

Member: Petsa Eleni, Professor Emerita, Department of Surveying & Geoinformatics Engineering,
University of West Attica.

Member: Pateraki Maria, Assistant Professor, School of Rural, Surveying and Geoinformatics
Engineering, National Technical University of Athens.
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