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ONOMA EMIBAEMONTOZ KAOHIHTH: Avaotdotoc Keatdne, AvamAnpwthc Kabnyntic tou
TUAHOTOG

TITAOZ AA: Xpnon Texvikwv BaBidg MaBnong otnv EE6puEn XapTtoypapkng MAnpopopiog

MNEPINHWH AIAAKTOPIKHZ AIATPIBHZX: Ot x&pTeG amOTEAOVV TNy ouolwdoug TANPOPo-
plaG OXETIKA PE TNV KATAOTOGON TOGO TOU (PUOLKOU 000 KOl TOU SOUNUEVOL TIEPIRAAAOVTOG, O
plo SedopEVN XPOVIKN OTLYUN. H HEAETN XOPTWY SIAPOPETIKWY TIEPLOSWVY TIAPEXEL OTOUG €-
TUOTHAUOVEG ONUAVTIKEG YVWOELG OXETIKA HE TNV €EEAEN KoL TNV oAAayn ULaG TIEPLOXNAG evoLa-
PEPOVTOC, OTIWG N OLKLOTIKN AVATITUEN, Ol KOWWVIKEG OAANAETILOPATELG, TIOAAILEG TIEPLOXEG LO-
AuvoNg, KATL.

IAuEPQ, Ha TIANBwpPA XapTwy gival SLBECIHOL 08 YNPLOKN LOP®T) TIAYKOOWUIWG. MNPOKELUE-
vou va givat a&lomoioipot emPAAAETAL Vo Pn@lomoinBolv, pia xapToypa@ikn Sladikaaoia
1oV SnuLoupyel SLavVopATIKE SESOEVD, EVTAYUEVA OE KATIOLO GUOTNUO AVOPOPAG,.

Ot oVyxpoveg pEBodol Babiag paddnong Exouvv peTta& dAAWY e&eAXOel og eva onUaVTIKO €p-
yoAgio yla TNV autopatomnoinon Twv pebodwv Wneomoinong xaptwv. MovtéAa Tov ouvi-
Bwg Paoilovtal 0TNV APXLITEKTOVIKN TWV ZUVEAKTIKWY NEVPWVIKWY AIKTUWV £XO0VV KOTOPE-
PEL VO TTPOCEYYIoOUV TNV avBpWTILVN IKAVOTNTO O £pyaoieq emegepyaaiag elKOVAG OTwG N
QVAYVWPLON OVTIKELUEVWV/KELLEVOU KOL N KATATUNON EIKOVAG. Q0TOO0, Ol WNPLOKEG EKOVEG
XOPTWV ATMOTEAOVV SLAUTEPWG TIOAUTIAOKO SESOUEVD, OTA OTIOI KOO KOL LHOVTEAD QX UAG
OUXVA ATTOTUYXAVOUV.

O okomdg TNG TapPoVoaG SIOAKTOPIKNG SLATPLPAG Eivarl va SLEPEVVATEL TIWG OL TEXVIKEG BabL-
4G HAONONG PTTOPOVV VO XPNOLHOTIoINBoUV 0TnV §aywyn KoL TNV EMEEEPYQTian XapTOypaPL-
KNG TIAnpo@opiag. To epguvnTiko TAaiolo oto omoio Ba kvnBei n StatpiPry avutn sivat:
Avayvwplon KEWEVOU Kol OMWVY_ PN YEWHIETPIKWY OVIOTATWY. YTOX0G lval N avayvwplon
TOTIWVUHIWY, 08wV Kot GAAWVY AEKTIKWV TIANpo@oplwv. Ot kUpleq SUOKOALEG aPopoUV otV
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UTTOPEN KELLEVOU OE SLOPOPETIKEG KAIPLOKEG KAl KALOELG KABWG KAl 0TNV CAANAOETILKAAUYN TOU
HE GAAQ XOPTOYPOAPLKA QVTIKEILEVAL.

INUAOLOAOYIKA KOTATUNON XAPTN. YTOXOG £lval N ToEVOUNGN, O eTTESO EKOVOOTOLXEIWVY,
SLOPOPWVY YEWYPAPIKWY OVTOTATWY, OTIWG OLKOSOUIKA TETPAYWVQ, LOOVYEIG KOUTIVAEG Kal
OKTOYPOMMEG. Mot ONUAVTIK TIPOKANCON €6W QYOPA OTOV EVTOTILOPO KOL TNV APAipEDn TWV
MN YEWUETPLIKWY TIANPOPOPLWYV XWPIG VOt TTPOKANBOUV GNUOVTIKEG OAANOLWOELG OTIG YEWHUETPL-
KEG OVTOTNTEG, AOyw aAAnAoETIKAALYNG.

AvTopaTomoinon TG XaPTOYPAMIKNG YEVikELong. XTOXOG €ival va avamtuxBouv HovTEAQ
BaBLEG pABNONG, TIPOKELUEVOU VO TIAPAYOUV TILO QUPNPNIUEVECG ATIELKOVIOELG SOBEVTWVY XAPTWV
oe SedopEVN KALOKAL.

To POOSOKWHUEVO OMOTEAECUO TNG SLATPLPAG Eival N AvATITUEN KAWOTOUWY HOVTEAWY KOl
OAYOPIOUWY YLt TNV OTTOTEAECUATIKY) OVTILETWTILON TIPOPANUATWY TIOU EUTIITITOVV OTLG TIO-
POTIAVW EPEVVNTIKEG TIEPLOXEG.
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ErmBAEnwv: Avaotdolog Keaidng, AvamAnpwtng KaBnyntng, Tunpa Mnxoavikwy Tomoypagiog
& FewmANPoPopIKNG, Mavemiotpo AuTIKAG ATTIKAG
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EBvVikd Kevtpo Epsuvag Quolkwy Emotnpwy «Anuokpltog»

Méhog: ABavaalog BouAodnuog, Emikoupog KaBnyntng, Tunpo Mnxavikwv MAnpo@opikng &
YroAoylotwy, Mavemotrpio AvTikng ATTIKAG

NAME OF PhD CANDIDATE: Gerasimos Matidis

SUPERVISOR: Anastasios Kesidis, Associate Professor, Department of Surveying &
Geoinformatics Engineering, UNIWA

TITLE OF DOCTORAL THESIS: Deep Learning in Cartographic Information Mining

SUMMARY OF DOCTORAL THESIS: Maps constitute a source of substantial information
about the situation of both natural and built environment at a given time. The study of maps of
different time periods provide scientists with significant knowledge regarding the evolution
and change of an area of interest, such as urban development, social interrelations, polluted
areas in the past, etc.

Today, plenty of maps are available as raster data worldwide. So as to be exploitable, they must
undergo Map Digitization, a process that creates vectorized and georeferenced data.

The recent Deep Learning techniques have also emerged as a powerful tool on automation of
Map Digitization methods. Models, typically based on a CNN architecture, have achieved hu-
man level performance in image processing tasks such as object/text recognition and image
segmentation. However, the map raster data are quite complicated and even state-of-the-art
DL models often fail when dealing with them.

The purpose of this PhD project is to investigate how the Deep Learning techniques can help
us to extract and process useful and accurate cartographic information. In particular, the pro-
ject will focus on the following tasks:

Text and other non-geometric objects recognition. The goal is to recognize toponyms, street
names and other textual information. The main challenges are the different scales and rota-
tions of a text and its overlap with other cartographic objects.




Map semantic segmentation. The goal is the pixel-wise classification of geographic entities
such as building blocks, contours and coast lines. A significant challenge here is to detect and
remove the non-geometric information without causing significant distortion to the geometric
entities, due to overlaps.

Map generalization automation. The goal is to develop and train DL models, so as to generate
more abstracted and simplified outputs of given maps at a given scale.

The expected output is the development of innovative DL models and algorithms to efficiently
tackle the aforementioned problems.
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Member: Dr. Basilis Gatos, Research Director, Institute of Informatics and Telecommunications,
National Center for Scientific Research "Demokritos”

Member: Athanasios Voulodimos, Assistant Professor, Department of Informatics & Computer
Engineering, University of West Attica
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