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MEPINAHWH AIAAKTOPIKHZ AIATPIBHX:

H &idaktopikr) StatplPr) Ba eoTidoel otV peAETn PEBOSWVY Kal aAyopiBUwY yla TNV amoTimwaon
KoL TNV povteAomoinon tou dopnpévou mepBdAovTog, PBaolopevn os dedopeva amd @opntd
OUOTHHOTO XapToypapnong. Mo ouykekplpeva, Ba peAeTnBoUV kot Ba e€etaotouv pEBodol kat
OAYOPLOUOL YEWAVAPOPAG KOL EVAPHOVIONG SESOUEVWY, TIOV €§AyOVTAL OTIO TIOAAOUG aLoBNTHPES
(OTwg KApepeG, laser kat SOPLPOPLKOL SEKTEG, HE OKOTIO TNV YEWUETPIKA OKPLBECTEPN KAL OTITIKA
TOTOTEPN MOVTEAOTIOINON Tou Sopnuévou TmepBdAovTog. EmimAsov, Ba d00el éugpoaon ot
neBodoug BaBLAG HABNONG yla TNV KATATUNGCN TWV TIOPOAYOREVWVY HOVTEAWVY KAL TV QVAyVWELon
ETPEPOVG AVTIKELUEVWVY, OL OTtoleg Sivouv oTtolxeia amapaitnta yiax tTnv Pabutepn katavonon tng
UTIO QMOTUTIWON TEEPLOXNG, KABWE KaL Yl TNV Snutovpyiot Ynelakwy SISUHWV.

MNpwtog &&ovag g SlatpPrg eival n Bewpntikn eufdbuvon oTig oLyxpoveg PeBOSoUG Kol
oAyopiBuoug Yyl Tov GUVOUOOHUO KAl TNV EVOPUOVION OeSOUEVWY TIOAAWY KO SLOQOPETIKWY
aoONTAPWVY yla TNV dnpovpyia evomoinpevwy 3D povtéAdwv. Agutepog d&ovag givat n vAotoinon
TWV HEBOSWV aUTWVY KAl N EPAPOYN TOUG 08 SOKLPUAOTIKA Sedopeva, kaBwg kat n BeAtioTomoinon
TOUG WG TIPOG TNV TEAKN okpifela, TNV aloToTia KAl TNV QMOTEAECUATIKOTNTA TOUG. Tpitog
agovag tng datpprig Ba eivan ol Sokipeg eEBOSWY ONUAGCLOAOYIKNG KATATUNONG 08 SLaBEoipa
dedopeva 0AAG Kat og vea TTou Ba CUAAEXBOUV KATA TNV SIAPKELX TNG EKTIOVNONG TNG SLATPLPNG.
Yta mAaiola Twv SOKIPWVY autwy, Ba yivel e@appoyn kot aglodoynon nebodwv Babidg pabnong
ylot TNV €§QyWwyn XOPOKTNPLOTIKWY KOL TOV EVTOTILOUO TIPOPANUOTIKWY TIEPLOXWV (TL.X. PWYHES O
QOPOATOOTPWHA). TEAOG, TeEAsuTaiog d&ovag TNG SlaTpPng eivan n avamtuén véwv pebBddwv kat
OAYopiBuWVY yla TNV akpLP amoTUTIWON Kal LOVTEAOTIOINON TOU SOUNUEVOU TIEPLPAAAOVTOG, CAAK
KOl yla TNV Snpovpyia kot ouvtApnon Yneokwyv SIOVHWV.

TuvoPilovTag, TO AVOUEVOUEVA ATTOTEALOUOTA TNE SISAKTOPIKAC SITPIPBAC sivat:
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H €1g B&BOG peAeTn Twv cLYXPOVWV PeBOSWVY TPLOSLACTATNG ATOTUTIWONG KAL XAPTOYPAPNONG UE
Xpron ToAAWV aoOnTrRpwWv.

H Sokiur kat n BeAtiotonoinon Twv peBOSWV auUTWV, 0 GUVSUACOUO HE TNV SOKIUA TEXVIKWVY
BaOLAg pABNONG YL TNV KATATUNGCN TWV LOVTEAWV.

H avamtuén vEéwv oAyopiBpwv yla TNV OTOTEAEOUOTIKOTEPN KOl OKPRECTEPN TPLOSLAOTATN
ATMOTUTIWON KOL XOPTOYPAPNON TIEPLOXWV HE XPNON TIOAAWVY aoOnTipwv.

MEAH TPIMEAOYX XYMBOYAEYTIKHZ ENITPOINHZ:

ErmpAenwv: Aalopog MpappaTikOTouvAog, AvamAnpwTng KaOnyntng, IXoAn Mnxavikwy, TUApS
Mnxavikwv Tomtoypagiag kat NewmAnpogopikng, MAAA

Méhog: ABavaaolog BouAodnuog, Emikoupog KaBnyntng, ZxoArn HAekTpoAOywv Mnxavikwv Kot
Mnxavikwv YroAoylotwy, EMI

Méhog: Kwvotavtivog Kapavtlahog, KaBnyntng, ZxoAn Aypovopwv kot Totoypd@wv Mnxavikwv
— Mnxavikwv lewmnAnpo@opikig, EMI
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TITLE OF DOCTORAL THESIS: Multimodal 3D Mapping and Understanding of Built Environments
using Deep Learning.

SUMMARY OF DOCTORAL THESIS:

The proposed thesis will focus on the study of methods and algorithms for capturing and modeling
the built environment, based on data from portable mapping systems. Specifically, it will examine
and evaluate georeferencing methods and algorithms that process data collected from multiple
sensors (such as cameras, lasers, and satellite receivers) to achieve geometrically accurate and visually
correct modeling of the built environment. Additionally, emphasis will be placed on deep learning
methods for the segmentation of the generated models and the identification of individual objects,
providing critical insights for the deeper understanding of the studied areas and for the creation of
digital twins.

The proposed thesis’s first focus area is the study of current methods and algorithms for combining
and harmonizing data from multiple sensors to create unified 3D models. The second focus is the
implementation and application of these methods on experimental datasets, aiming at optimizing
accuracy, reliability, and efficiency. The third focus involves testing semantic segmentation methods
on both existing and newly collected data for the purposes of the proposed thesis. These tests will
include the application and evaluation of deep learning techniques for feature extraction and the
identification of problematic areas (for example, cracks in asphalt). Lastly, the final focus area is the
development of new methods and algorithms for the effective and accurate modeling of the built
environment and for the creation and maintenance of digital twins.

In summary, the expected outcomes of the proposed thesis are:

An in-depth study of current 3D capture and mapping methods.

The testing and optimization of these methods in conjunction with the trial of deep learning
techniques for model segmentation.
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The development of new algorithms for more effective and precise 3D capture and mapping of areas
using multiple sensors.

PhD ADVISORY COMMITTEE:

Supervisor: Lazaros Grammatikopoulos, Associate Professor, School of Engineering, Department of
Surveying and Geoinformatics Engineering, UNIWA

Member: Athanasios Voulodimos, Assistant Professor, School of Electrical and Computer Engineering,
NTUA

Member: Konstantinos Karantzalos, Professor, School of Rural, Surveying and Geoinformatics
Engineering, NTUA
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