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“ Xaptoypadnon NAnupdpag pécw Aopudoptkng TnAEmLoKOMNonG Kat TEXVNTAG
Nonuoouvng”

NepiAnyn

OLxwpec ava tnv YonAwo Blwvouv tnv aldayn oTig KALLOTLIKEG CUVONRKEC va £XeL coPBapo
OVTIKTUTIO Kal KWvOUVOUC OTIG SpaoTtnploTNTEG TWV HOVIEPVWY KOLWVWVLWV TOouG. Ta
oKkpaia Kapka Gavopeva, OTwE oL TANUUUPEC, N avodog TnG otadunc tng 6aAacaoag
Kall oL Katalyideg elval xapaktnplotikd mapadeiypata mou ennpedlouyv Ti¢ AELToUpyieg
TOU TAYKOOWULOU OLKOOUOTAUATOC. H KAlHaTIK aAlayn emibpd MOANATTAQCLOOTIKA OE
TETOLO GALVOUEVQ, YEYOVOG TTOU AUEAVEL TNV ouxvoTnTa edAvVIoNG KoL To PEYEBOC TOUG.
H €ykalpn aAAd kot akplBng amotuTwaon TNG €KTAcNG TWV TANUUUPLOUEVWVY TIEPLOXWV
elval mpwtn mpotepatdtnTa KABWC MapExeL TEPLBAANOVTLKA, OLKOVOULKA KOL KOLWVWVLKA
0d€AN KaL uTtOoTNPLIEL TIG TPOOTIABELEG AVTLUETWTILONG KAL AMOKATACTACNG TWV {NULWV.
O ouvbuaouog dopudoplkwV ELKOVWY LE TEXVOAOYLEC TEXVNTHE VONUOCGUVNG TTAPEXOUV
Suvatotnta emiyvwong tng KAtdotaong Uopouv va xpnotiornotnBouv yua va AuBei to
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OUYKEKPLUEVO TIPOPANUA. e auth v epyaocia mapoucialoupe to OmbriaNet, pla
TPWTOTUTIN QPXLTEKTOVLKA BaBLd¢ HnXovikKNg Hadnong Paclopévn O OUVEALKTLKA
veupwvika Siktua n omoia duvartal va evtornioest Tn dtadpopd HeTafl vepoU MANUUUPAG
KOl VEPOU HOVLUNG PONG TO Omoilo Aeltoupyel eKUETOAAEUOUEVO TIG SladopEg HeETAEY
SLaPOPETIKWV XPOVIKWY OTLYHWV ARPNG TNG elkovag kabwg Kat tn Stadopetiky dpuon
TWV XPNOLUOTIOLOV LEVWY aoBNnTipwy. Ma va MopoucLACOUE TNV UTEPTEPN amodoaon
TOU OUOTAMATOC MOG koataokeudloupe to OMBRIA. éva oUvolo Sebopévwyv  amo
50pUDOPLKEG ELKOVEG TTIOU €XouV AndBOel oe SLAPOPETIKEG XPOVIKEG OTIYUEG KOl ATO
SlapopeTIKOUG aLOBNTAPEC yla KATATUNON €lKOvag Héow eTIPAemOpEVNG SLadIKNG
talvopnong. ArnoteAeitatl cuvoAlkd amo 2776 sikoveg RADAR cuvBetikol avolypatog
(SAR) a6 tov dopudopo Sentinel-1, moAupaopaTIKEG ELKOVEG atd Tov Sentinel-2 kaBwg
Kall TL¢ aAnBeig elkdveg mou £xouv mapaxBei and dedopuéva tng Ynnpeoiog Alaxeiplong
Enewyovowv kataotacewv (EMS) tou mpoypappoatog Copernicus tn¢ Eupwmaikng
Awaotnuikng Ymnpeoiog (ESA). To olUvolo bebopévwv kaAumtel 20 TANUHUPLKA
dawopeva oe dadopa pépn tng YdnAiou mou éAafav xwpa petafl tou 2017 Kot Tou
2020. JuM\éyoupue ta Sebopéva, Ta edapuoloupe YEWXWPLKA Kal To emefepyalOUOOTE
uéoa otn mAatpopua Google Earth Engine. Na va afloAoynooupe TIG eMIOO0ELS TOU
oAyopiBuou, mpaypatonoloU e Melpapata pe state-of-the-art pebodouc: pe alyoplbuo
ipooapuoyn¢ oAloTikig kKatwdAiwong ( pEBodog Otsu), mapadootakoug alyopibBuoug
UNXOVLKAC HAaBnong(Mnxaveg YMooTnPIKTIKWY ALOVUOUATWY) KOl ULAC TIO YVWOTEG
OPXLTEKTOVIKEC VEUPWVLKOU SIKkTUou Babldc padnong, to U-Net yia va e€umnpetricouv
oav Bdaon ouykpwong. H TEWpAUATIK) avaAuon Tou TpoypatonoloUpe duvatal va
TIAPEXEL TIANUUUPLKOUG XApTeEG LPNAAG ToldTNTaG, TMpaypatonowwviag VPNASTEPES
emboO0ELC anmd AAAa cUyXpOvVa CUCTAMOTO .
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Countries around the world experience climate-related changing conditions which reflect
severe risks to the normal and sustainable operations of modern societies. Extreme
weather events, such as floods, rising sea-levels and storms, stand as characteristic
examples that impair the core services of the global ecosystem. Specifically, floods depict
severe impact on human societies. Climate change acts in benefit of such events, which
are increasing in terms of frequency and magnitude. Early-stage and accurate delineation
of the disaster is of top-priority since it provides environmental, economic, and societal
benefits and eases relief efforts. Satellite imaging systems provide significant assistance
towards the monitoring of natural disasters. The combination of satellite imagery with
Artificial Intelligence (Al) technologies provide a strong insight, and they are able to
successfully tackle the problem of flood detection and mapping. In this thesis, we
introduce OmbriaNet, a deep neural network architecture, based on Convolutional Neural
Networks (CNNs), that detects changes between permanent and flooded water exploiting
the temporal differences among flood events extracted by different sensors. To illustrate
the superior performance of our system, we construct OMBRIA, a bitemporal and
multimodal satellite imagery data-set for image segmentation through supervised binary
classification. It consists of a total number of 2776 images, Synthetic Aperture Radar
imagery (SAR) from Sentinel-1 and multispectral imagery from Sentinel-2, accompanied
with ground truth binary images produced from data derived from experts and provided
from the Emergency Management Service of the European Space Agency (ESA)
Copernicus Program. The dataset covers 20 flood events around the globe starting from
2017 to 2020. We collect data, co-registrate and pre-process them in Google Earth Engine.
To validate the performance of our algorithm, we perform benchmarking experiments on
OMBRIA dataset, with other competitive state-of-the-art techniques: the global adaptive
binarization threshold algorithm (Otsu's method), traditional machine learning algorithms
(i.e Support Vector Machines), and the widely recognized image segmentation U-Net
deep learning architecture, that act as baseline. The performed experimental analysis that
the proposed formulation is able to produce high-quality flood maps, achieving superior
performance compared with the state-of-the-art.



