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ONOMA Y. AIAAKTOPA: EppavounA TaouAdt

ONOMA ENIBAEMONTOX KAOHIHTH: Adlopog Mpappatikomoulog, AvamAnpwthg Kabnyntrg tou
Tunuatog Mnxavikwv Tomoypadiag kot FewmAnpodopikng, MAAA

TITAOX AA: Tautoxpovog Evtomiopdg O€ong kat Xaptoypadnon amno Awedntrpeg LIDAR og ZuvSuaouo Ue
Texvikég BaBlag Mabnoncg yia Autovoun NMAonynon.

MEPINHWH AIAAKTOPIKHX AIATPIBHZX: O okomdg tng mapoloag S8aktoplkng Statplfng eivat n
Slepelivnon kot edappoyn ocuyxpovwy aAyopibuwv LiDAR SLAM (Simultaneous Localization and Mapping)
oTNV AUTOVOUN 081yNnon, e oTOX0 TNV afloAoynon tTng akpifelag Kal TG anodoTIKOTNTAG TWV TEXVOAOYLWV
LiDAR SLAM ota cuotruata MAoNynong autovouwy oxnuatwy. Ot aiyoptBuot LIDAR SLAM emnutpénouy ota
oxnuota vo avtilapBdavovtal to mepLBAANOV TOUC O TIPAYUATIKO XPOVO, SNULOUPYWVTAG TPLOSLACTATOUG
Xapteg uPnANG avaluong Kal Tautoxpova svtomnilovtag tn B€on Toug péoa oe autouc. H peAétn eotialel
otnVv MARPN BewpNTIKA UEAETN TOU GUYKEKPLUEVOU {NTAUATOC KAl TWV VEWV alyoplBuwv kal adetépou n
edapuoyn Twv alyopiBuwv avtwy eetalovtag TOo0 TNV anodooh Toug oe SladopeTikad meplPailovia 6co
KOLL TNV LKAVOTNTA TOUG Va Tipooappolovtal og SUVOHLKEG aAlayEg Tou eptBarlovtoc. H épsuva Ba eotidoet
emniong otn cuvduacotiki XpAon Kal GAAWY aleBnTRpwv Kal TG UNXOVIKAG LABNoNG He okomod Tnv evioxuon
™¢ akpifelag twv Sedopévwy Kal TNV aviox TwV CUCTNUATWY Ot e€EWTEPIKEC TAPERPOAEC. Me tnv
olokAnpwon tng dlatplPng, avapévetal va emteuxBel onuavtiky nmpdodog otig texvoloyieg LIDAR SLAM
Slvovtag aflomota amoteAéopata ylo TNV amodoTIKOTNTA TWV CUCTNUATWY O €PAPUOYEC QUTOVOUNG
odnynong, cupBailovtag otnv aodaln Kol AMOTEAECUATIK EVOWHATWON TWV AUTOVOUWY OXNUATWY oTnV
KaOnuepwn kukAodopla. Eldikotepa, Ba §00¢el éudaon otnv afloAdynon tng TaxUTNTAC KoL TNG Amodoong
Twv oAyopiBuwv oe mepimioka Kat Suvaplkd rmeplBailovta, ONMWC AUTA TTOU CUVAVTWVTOL OTNV AUTOVOUN
odnynon. Itnv ocuvéxela Ba yivel avadopd otn cuvduacTtiki XprRon MOAAmMAWV aodntipwv yla tnv
evioxuon tng akpifelag kot ¢ aflomotiog Twv SSouévwy TIoU XpNOoLUOMOoLoUVTAL yla TTAoNynaon Kot
evTOTILOWO. H gpeuvntikn dtadikaocia Ba mepthappavetl tnv epapuoyr pebodwv pe Sedopéva amnd LiDAR, IMU
oA Kol GAAOUG aLoONTNPEG, UE OTOXO TN dnuLoupyia evOg OAOKANPWUEVOU CUCTAMATOC ou Ba pmopet va
OVTETIEEEPYETAL OE TIOAUTTAOKEG KOl QITALTNTLKEG oUVONKeC. TéAog, Ba adopd TNV PeAETN TNG cuUTEPLdOPAC
Twv aAyopiBuwv autwv os Suvaplkd meptBallovta 6mou ot aAAay£EC O0To OKNVIKO gival cuvexeic (..
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KLVOULLEVOL XPNOTEG N avTikeipeva). H épeuva Ba emkevipwBel otnv BeAtioTonoinon Twv TeEXVOAOYLWVY PECW
UNXOVLKAG HABNONC wWOoTE va ETITPETIOUV OTA QUTOVOUO OXAUOTO va TPOocOpUOlovTal QUECO Of
peTaBarAopeveg cuvOnKeg xwpilg amwAeLa akpiBeLlag otov evtomopd 1 otn xaptoypddnon.

MEAH TPIMEAOYZ 2YMBOYAEYTIKHZ ENITPOINHZ:

Aalapog lpappatikomoudog, Avaminpwtic KaBnyntig tou Tunuato¢ Mnxavikwv Tomoypadiag Ko
lrewmAnpodoptkng tou MAAA w¢ emBAENWY tng AA

Mapia Natepdkn, Enikoupn KaBnyntpla tng ZxoAng Aypovouwv kat Tomoypddpwv Mnxavikwv — Mnxovikwyv
FrewmAnpodopikig tou EBvikol Metodflou NMoAutexveiou, wg MéAog tng TZE

lrewpylog Kappag, Opotipog Kabnyntng tng 2xoAng Aypovouwv kat Tormoypddwv Mnxavikwv — Mnxovikwv
FrewmAnpodoptkig tou EBvikol Metodflou NoAutexveiou, wg MéAog tng TZE

NAME OF PhD CANDIDATE: Emmanouel Taoulai

SUPERVISOR: Lazaros Grammatikopoulos, Assistant Professor, Department of Surveying & Geoinformatics
Engineering, UNIWA.

TITLE OF DOCTORAL THESIS: Simultaneous Localization and Mapping Using LiDAR Sensors Combined
with Deep Learning Techniques for Autonomous Navigation.

SUMMARY OF DOCTORAL THESIS: The purpose of this doctoral thesis is to investigate and apply
modern LiDAR SLAM (Simultaneous Localization and Mapping) algorithms in autonomous driving, with the
aim of evaluating the accuracy and efficiency of LiDAR SLAM technologies in autonomous vehicle navigation
systems. LiDAR SLAM algorithms enable vehicles to perceive their environment in real time, creating high-
resolution 3D maps while simultaneously determining their position within that space. The study focuses
both on a complete theoretical exploration of the subject and the new algorithms that will emerge during
the course of the doctoral research, as well as the application of these algorithms by examining their
performance in different environments and their ability to adapt to dynamic environmental changes. The
research will also focus on the combined use of other sensors and machine learning to enhance data accuracy
and system robustness against external interferences. Upon completion of the thesis, significant progress is
expected in LiDAR SLAM technologies, providing reliable results for system efficiency in autonomous driving
applications and contributing to the safe and effective integration of autonomous vehicles into everyday
traffic. Specifically, emphasis will be placed on evaluating the speed and performance of the algorithms in
complex and dynamic environments, such as those encountered in autonomous driving. The study will also
address the combined use of multiple sensors to enhance the accuracy and reliability of the data used for
navigation and localization. The research process will involve the application of methods using LiDAR, IMU,
and other sensors data, with the aim of creating an integrated system capable of operating under complex
and demanding conditions. Finally, it will explore the behavior of these algorithms in dynamic environments
where the scene changes continuously (e.g., moving users or objects). The research will focus on optimizing
technologies through machine learning to enable autonomous vehicles to quickly adapt to changing
conditions without loss of accuracy in localization or mapping.
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