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TITAOX AA: Juvduaouog Texvikwv BabBsiag ExkudbOnong kot OmtikoU Evtomiouol ©Og€-
an¢g/Xaptoypdpnan Xwpou (V-SLAM) e lMpoUmdpxovta 2D kat 3D YrofaBpa.

MEPINHWH Awdaktopikig Awxtpiig: H Sidaktopikn SlatplPr) Oa e0TIdoEL 0TN PEAETN TNG
YEWUETPIAG TOV OTTIKOU TIPOaSLOPLOPOY B€ong KAl TNG TOXVTOXPOVNG XAPTOYPAPNONG TOV
xwpov (V-SLAM) oe mpoUmdpxovta 2A kat 3A vntoBabpa. Mo ouyKekpLUEVA, OKOTIOG TNG OL-
SOKTOPLKAG SLATPLPNG Elval aPevog pev N BewPNTIKA UEAETN TOU OLYKEKPLUEVOU {NTANATOG
KOl TWV SLAPOPETIKWY TIPOCEYYITEWVY ETT AUTOU KL APETEPOV N VAOTIOINGN KAl a§loAdynon
€UPWOTWY CAYoPIBPWY TIoV Ba PTIOPOVV VA EPAPUOCTOVV GE CUOKEVEG XOAUNAOU KOOTOUG
KOl UTIOAOYLOTIKNG LoXVOG (eEumva TNAE@wVQ, IoT K.AT).

H &idaktopikn Statplr pmopel va xwplotel 0Toug akoAovBoug &EOVEG:

- MNpwto &&ova tng datpPrig amoteAel n euBdBuvon o BewpnTikd eminedo Tov yevi-
KOTEPOU OVTLKELMEVOU TOU V-SLAM, N HEAETN TWV YEWUETPIKWY TIPOCEYYIOEWY aTIO
™V BAoypapic, KaBwWE Kat N KATavonon Kat avATTUEN Twv PactKwVY cAyopiOpwy.

- Xtnv ovvexela Ba S00¢el eppaon otig peBodoug V-SLAM mpayuatikoy XpOvou Tov a-
Elomolovv yvwotd 2A kot 3A Sedopéva Tou xwpou. Ta dedopéva autd pmopet va givat
ELKOVIOTIKA 1] SLOVUOUOTIKA VW 0TNV TEPIMTWON Twv 3A SeSopEVWY va ATIOTEAOVV-
TOL OO VEPN onpeiwv, HOVTEAQ eTiLpavelwy R 3A TAéypata (3D meshes). Oa ipaypa-
TOTIOINOEL TIEPAUTEPW EPEVVA OXETIKA HE TIG HEBOSOUG AVTIUETWTILONG EKOVWVY UE EV-
TOVN TIPOOTITIKA TIXPAUOPPWON, TIPOOTITIKWY Kol Ba e€gTtaotel n epappoyn emimpdo-
BETWV YEWMETPIKWVY SECUEVTEWV (TL.X. ONUELQ PUYNC).

- Télog, Ba peAeTnOoVVY Kol Ba EQAPUOOTOVV TEXVIKEG Babsiag ekudOnong mov amoo-
KOTIOUV aPEVOC OTNV EVIOXLON TNG YEWUETPLIKNG OKPIBELOG KL APETEPOV OTNV EVPWO-
Tiot TOu evToTLOPOL TNG B€0Nng 08 CUVSVAONO pE TOUG YvwoToug 2A/3A xwpoug. Etaol,
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Ba a&lomoinBovv KATEAANAQ VELPWVIKA SIKTLO TIOL AYOPOUV OTNV GNUAGLOAOYIKN
KATATUNON TWV EIKOVWVY Kot otnv tagvopnon Twy 3A e£axBeviwy amoTEAEOUATWY
(r.x. PointNet++), kaBwg kat GAAWV IOV £0TIAJOVV OTNV €EQYWYN XOPAKTNPLOTIKWY
onpeiwv (1.x. PPF-FoldNet). Ta amoteAéopata Twyv mapandvw oAyopiBuwy Ba evow-
pHaTtwBoUV oTnv TpoTelvopevn pebBodoroyia V-SLAM wg Ssopevoelg ) evdldpueoa po-
ovta yla avénon tng akpifelag kat Tng aglomotiad.

AvVaPEVOUEVO OTTOTEAECUOTA TNG SLaTPPRg Oa eival Katapxnv N €1g PABOG YEWUETPLKN
Slepevivnon tov TPoPARUATOC TIPOOSLOPLOROY BEONG KOL XOPTOYPAPNONG OO ELKOVEC UE
xpnon 2A/3A dedopévwy Tou XWwPou, KaBWG Kal N epapuoyn Kot agloAdynaon TEXVIKWY
BaBsiag ekpudBNONG yla TNV UTOPATN €§AYWYN, CLVTAUTION KAl TAEWVOUNGCN OVTIKELUE-
vwv/onpeiwv kat tnv BeAtiwon tng akpifeiag Tov V-SLAM. TeAikdg 0TOX0C £ival N VAOTIO-
inon kot n BeAtiwon oAyopiBuwv axung (state-of-the-art) mov emAvouv T0 €v Adyw
TIPOPANUA OE TIPAYUATIKO XPOVO KOl O CUCKEVEG XOXUNAOU KOOTOUC.
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TITLE OF DOCTORAL THESIS: Combination of Deep Learning and V-SLAM Techniques using
Available 2D and 3D Metric Information.

SUMMARY OF DOCTORAL THESIS:

The proposed thesis will focus on the investigation of the Visual Simultaneous Localization and
Mapping (V-SLAM) using available 2D/3D metric information by exploiting Deep Learning
techniques. Main objective, on the one hand, is the theoretical study of this issue and of the
various approaches addressing it, and on the other hand, the implementation and evaluation
of robust algorithms that can be applied to low cost and low computing power devices (smart-
phones, IoT devices, etc.). The thesis can be divided into the following areas:

- Initially, key aspects are the thorough study of the theoretical details of V-SLAM, the in-
vestigation of the available geometric methodologies and approaches as well as the
comprehension and implementation of the basic algorithms.

- Then, emphasis will be placed on real-time VSLAM methods that exploit available 2D
and 3D space information. This data can be raster or vector and particularly in case of
3D information, it can include point clouds, 3D surface models, 3D meshes etc. Further
research will be carried out on the methods that deal with strong perspective views,
and additional geometric constraints will be enforced (vanishing points etc.)

- Finally, deep learning techniques will be studied and applied to enhance the geometric
accuracy as well as the robustness of V-SLAM combining 2D and 3D space information.
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By that means, appropriate neural networks will be utilized for the semantic segmenta-
tion of images and the classification of 3D data (e.g. PointNet ++), as well as the extrac-
tion of interest points (e.g. PPF-FoldNet). The results of the above algorithms will be in-
corporated in the proposed V-SLAM methodology as intermediate products and geo-
metrical constraints in order to increase overall accuracy and reliability.
Expected results of the current thesis are primarily the in-depth geometric investigation of the
problem of visual localization and mapping using available 2D / 3D data, as well as the exploi-
tation and evaluation of Deep Learning techniques for the automatic extraction, matching and
classification of objects/points that allow the improvement of the accuracy of V-SLAM. The ul-
timate goal is to implement and improve state-of-the-art algorithms that solve this problem in
real time and on low-cost devices.
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