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TITAOXZ AA: Avixveuon QVTLKEIMEVWVY UE TEXVLIKEG Pabsiag ekpdOnong amd ouyxwvevon tn-
AETILOKOTUKWYV / (PWTOYPOUUETPIKWY SESOUEVWV TIOAXTIAWY AUGONTHPWV KAl XPOVIKWY OVal-
ANvoEwv

MNEPINHWH AIAAKTOPIKHXZ AIATPIBHZ: H Si8akToplkr) SLATpLPr) EMUKEVIPWVETAL OTNV O~
VATTUEN HEBOSWVY aviXVELONG AVTIKEIUEVWV E XPNOoN TEXVIKWVY PBabsiag ekpdBnong kabwg
emiong kat otnv agloAdynon véwv peBOSwWV auTOPATNG AVIXVELONG OVTIKELLEVWY OO OLY-
xwveuon (fusion) dedopevwy, TIPOEPXOPEVWV ATIO SLAUPOPETIKOVG ALaONTAPEG.

H peBodoAoyikn poaogyylon tng epguvag SlokpiveTal o SVO PaCIKA OKEAN: O) TNV HEAETN TNG
Bewpilag TwV NON VELOTAPEVWY TEXVIKWY Pabsiag eKHABNONG ylo GUYXWVELHEVD SeSOUEVL
KOl UTOHUOTO EVTOTILORO QVTLKELMEVWY QTIO QUTA, Kat B) TNV avaAuon kot ovvBOson Sedopé-
VWV (ELKOVEG KL VEPN ONUEIWV) UE OTOXO TOV TIPOCSLOPLOPO VEWV HEBOSWV/0AYyopiBuwy av-
TOHOTOU EVTOTUOHOU OVTLKELUEVWV.

EWdkOTEPQ, N €pELVA Bt EVTOTILOTEL O€ TIEPIMTWOELG OTIOV T SeSOopEVAL EKTIAISELVONG EVOG V-
TIOAOYLOTIKOU OUOTHMATOG Babsiag eKUEONONGUTIOKEIVTAL O TIEPLOPLOMOVG, AOYW XOUNANAG
TOLOTNTOG £iTE AOYW TEPLOPLOPEVNC SLABECIUOTNTAG.

ME£pPOC TOL EUPUTEPOV EPEVVNTIKOV TTAXLTIOL gival:

a) N a&loAdynon Twv VTTOAOYLOTIKWY SLVATOTATWY TWV AdN SLaBEoIUWY TEXVIKWY Pobe-
oG EKUABNONG, YLt AVAAUVON CLYXWVEVHEVWY SESOUEVWV OO TIOAAQTIAOUG aloBnTRPEG N/Kat
ME XPOVIKA SLAPOPETIKA avAALON

b) N KATOAANAOTNTO TWV TEXVIKWY PaBeiag EKUABNONG YL TNAETILOKOTIKEG / PWTOYPOU-
METPLKEG EPAPHOYEG KOl “HETAPOPA eKUAONnong” (transfer learning), pe anwtepo oTOXO TNV
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QUTOPATN QVIXVEVON QVTIKEIMEVWY ATIO CLUYXWVELHEVA Sedopéva OTav Ta dedopéva ekmai-
deuong gival TIEPLOPLOUEVA, KAL TEAOC,

C) 0 T(POaSLOPLONOG VEWY oAyopiBuwy Babeiog ekpdBnong yla auToOUATn avixveuon av-
TIKELLEVWY OTIO OUYXWVEVHEVA YEWXWPLKA Sedopeva, 0Tav Ta dedopeva ekmtatdevong ival
elte meploplopéva ite pn dStaBéoipa.

Ta dedopeva Tou Ba XpNoLoTotnBovv yla TNV £peuva Ba TIPOEPXOVTAL ATIO SLAPOPETIKOVG
aoBnTApeg kat Ba avapépovtal oto (Slo €ite OPWG KAl 08 SLAPOPETIKA CUOTAUATA VAPO-
PA&G oLVTETAYHEVWY. Ta dedopeva auTtd Ba avoAuBoUV e OKOTIO TOV EVTOTILOUO OVTIKELME-
VWV TIOU 0TN GUVEXELX PTIOPOVV VAL XPNOLUOTIOINB0UV yla TN LETAPOP& eKuaOnong o dANO
oUVOAO SeSOpUEVWY OTO (8l0 CUOTNHA AVAPOPAG EITE KAL OE SLAUPOPETIKO TUVOAO SESOUEVWV
(Tx. Sedopéva TTOAATIAWY CUVSUAOUEVWY CUYXWVEVCEWV) O SLAYOPETIKO CUOTNHA AVOPO-
pac.

ATWTEPOC OTOXOG Elval N avamTLEN VEwv aAyopiBpwv Babeiog ekpdBnong ylax tTnv avixveuon
QVTIKELPLEVWY OO OUVOAX SESOUEVWV TIOAUTPOTILKWY KOl “TtoAuXpovikwv” (multitemporal),
OTIOU N HETAPOPA eKHABNOoNG Ba xpnotpomonBel yla tnv mapakapyn evdexopevwy TpoPAn-
MATWVY ekmaidevonc.
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TITLE OF DOCTORAL THESIS: Object detection from fused multimodal and multitemporal
remotely sensed data with deep learning

SUMMARY OF DOCTORAL THESIS:

The research will focus on studying Deep Learning (DL) object detection solutions from fused
Remotely Sensed (RS) data, for cases where the training datasets introduce processing limita-
tions. Part of the wider objective will be to assess: a) whether DL systems work well with fused
RS datasets and limited training samples; and b) whether DL in RS could successfully utilize
transfer learning for object detection on fused data. Furthermore, the training and optimization
of object detection DL systems for fused data will be examined, too.

The first objective of this work will be to comprehensively study: a) the theory of deep learning
methods for data fusion; and b) the DL object detection methods on fused datasets. Next, the
focus will be on analyzing the data and answering the following open research questions in the
field of DL RS:



1. How can object detection DL systems work well with fused data but limited training da-
ta?

2. How can DL in the present context successfully utilize transfer learning for object detec-
tion on fused data?
3. How to train and optimize the object detection DL system for fused data?

During the study, data acquired from different sensors either a) in the same or b) in different
coordinate reference frames will be analyzed for feature extraction. The extracted features will
be then used to transfer learning either to other datasets in the same reference frame or to dif-
ferent datasets (e.g. multimodal fused data) in different reference frames.

The expected research outcome is the development of new DL algorithms to detect objects
from multimodal and/or multitemporal datasets, where transfer learning will be utilized to
avoid certain training issues.
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