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Enefepyaocia elkdVoC Katl UTTOAOYLOTIKN
0pOLON LLE TEXVLKEG QPALNG
avamopaotacng.

Image processing and computer vision
with sparse representation techniques.

H mopoloa SutAwpatikh epyacia oxetiletal pe tnv HEAETN Kal vlomoinon aAyoplOuwyv
aPOLAC avamopdotoong Kal ekpuddnong Ae€lkol (sparse representation & dictionary
coding) yw tnv edappoyn toug oe Sladopa media otnv emefepyoacio ekOvVaG Kol
UTIOAOYLOTLK Opaon.

This dissertation is focused towards the use of sparse representation and dictionary learning
algorithms as well as their applications in image processing and computer vision.

Jtolxela Mpapptkng Ahyeppag &
MEWMETPLAG OTNV UTIOAOYLOTLKY
opaon.
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MATLAB yia windows n Linux.
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Python & oyxetikég CV
BLBALoONKeg

ZB203
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Tagwvounon TUMwV aAtoohaLpIKWY
vepwv e HeBOSOUC UTTOAOYLOTLKNG
0paAOoNG KaL UNXAVLKNAG Labnong oe
XWpPoug udNG Kat TOAAAAGTNTOG
TIOAUTITUXWV.
Cloud type recognition with manifold
features and computer vision — machine
learning techniques

H autopatn avoyvwpLon Twv TUMwV VEPWVY aro eMiyELEG EIKOVEC UTIEPUBPWVY AMOTEAEL pLa
TPOKANON. ZTNV CUYKEKPLUEVN SUMAwATIKA, Ba peletnBel pa véa péBodog taflvopunong
vepwv He TEXVIKEG opadomoinong elkdvwy o€ TEVIE TUTIOUG oUvvedwv pe Bdaon ta
XOPAKTNPLOTIKA TTOAAMAGTNTAG KAl UPAG. Z€ CUYKPLON LE TAL OTOTLOTIKA XOPOKTNPLOTIKA
otov EukAeibelo xwpo, ta MOAATAG XAPOKTNPLOTIKA TIoU €£AYOVTOL OE XWPO CUMUETPLKOU
BeTikoU oplopévou Tivaka (SPD) umopouv va meplypdPouv TO QNMOTEAECHUATIKA T HNn
EUKAE(SEL YEWUETPLKA XOPAKTNPLOTLKA TNG UTEPUBPNC €lkOVaC. H potewvopevn néBodog
niepthapPavel tpio otddlo: mpoemefepyaoia, eaywyn XOPAKTNPLOTIKWY Kol To§vounaon.
Oa xpnotpomnotnBei n Baon the Whole-Sky Infrared Cloud-Measuring System (WSIRCMS).

Automatic cloud type recognition of ground-based infrared images is still a challenging task.
A novel cloud classification method is proposed to group images into five cloud types based
on manifold and texture features. Compared with statistical features in Euclidean space,
manifold features extracted on symmetric positive definite (SPD) matrix space can describe
the non-Euclidean geometric characteristics of the infrared image more effectively. The
proposed method comprises three stages: pre-processing, feature extraction and
classification. The datasets are comprised of the zenithal and whole-sky images taken by the
Whole-Sky Infrared Cloud-Measuring System (WSIRCMS).
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TeXVIKEG UTIOAOYLOTLKNAG OPAONG YLaL TNV
€UPEDN UEPLKWV AVTLITPOCWIIWY yLa Eval
oUvolo Sedopévwv.

Itnv Suthwpatikn auth Ba egetdloupe to MPOPANUA TG EUPECNG LEPLKWY AVTLTPOCWITWY
yla éva oUvolo Sedopévwy, SnAadh, éva utooUVoAo onueiwv SeSopuévwy TTou TiEpLYpAdEL
anoteAeopaTIKA 0AOKANPO To oUVoAo eSopévwy. YroBétoupe OtL kaBe onpeio Sedopévwv
uropel va ekdppaotel wC €vag YPAUULKOG OCUVOSUAOHUOC TWV OVIUTPOOWIWY Kol va

Stolxeia Mpappikig AlyeBpoag &
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Computer Vision algorithms for
representatives selection of big data set.

StatunwBel to mMPOPANUA TG EUPECNG TWV AVITPOCWNWY WG €va aApaLd SLOVUCUATIKO
MPOPANUA TOAAQMAWY UETPNOEWY. 2Tn SlatUMwon Mog, TOoo To Ae€lkd G600 Kal oL
uetprioslg Sivovral amd tov mivaka SeSopévwy Kal oL Ayvwotol apalol kwdikol emhéyouv
TOUG QVTUTPOOWTIOUG MECW Kuptng PBeAtiotomoinong. Edoappoyég meplhapBdvouv tnv
cUvoln Bivteo. . Na tnv ouykekpLuévn epyacia o/n evdladepouevos/n unopei va aviAnost
MepLooOTeEPE  TAnpodopieg ot akoAoubn avadopd: Sparse subspace cluster,
sparse subspace clusterl, sparse subspace cluster2.

In this dissertation we will consider the problem of finding some proxy for a data set, that is,
a subset of data points that effectively describes the entire data set. We assume that each
data point can be expressed as a linear combination of the proxies and formulate the
problem of finding the proxies as a multi-measure sparse vector problem. In our
formulation, both the dictionary and the metrics are given by the data table, and the
unknown sparse codes select the agents through convex optimization. Apps include video
summary. For more details the interested reader may refer to Sparse subspace cluster,
sparse subspace clusterl, sparse subspace cluster2.

MATLAB yia windows 1 Linux
e  Python & oxetikég CV

& Elkovac.

BiBAL0ONKeC

H pabnuatiky popdoloyia kat ot
ebappoyEG TNG otV emefepyaoia
ELKOVOLG KOL TNV QVAYVWPLON TIPOTUTIWV.
Mathematical morphology and its use to
image processing and pattern
recognition problems

H pabnuatikr popdoloyia gival évag onpavtikdg KAASoG tng emefepyaciog onuatog Kat
€lKOVAG KaBwG apéxel eva xpnotuo epyaleio yia tv eniluon Stadopwv mpoPAnudtwy
otnv enefepyaoia eikdvag. H Baoikég apxég tng padnuatikig popdoloyiag neplypddovral
pe TNV Bswpia cuvOAwv. ITNV MaPoVoa SUTAWUATLKN/TTTUXLOKY €pyacia oL LoPdONOYIKEG
npagelg Ba xpnowomownBouv yla TtV e€aywyn Teplypadwyv OXNUATWYV UE OKOTO TNV
tafvéunon toug TOoo ME KAAOOLKOUG 600 Kal e oUyxpovoug tafvountég. Ma tnv
OUYKeKpLUEVN epyacia of/n evbladepouevog/n Umopel va avTtANOEL TEPLOCOTEPES
mAnpodopieg otig akohouBeg avadopég Citation #1, Citation #2.

Mathematical morphology is an essential branch of signal and image processing as it
provides a powerful tool for addressing numerous problems in image processing. The basic
principles of mathematical morphology are described by set theory. In this thesis,
morphological operations will be used to extract descriptions of shapes in order to classify
them with both classical and modern classifiers. For more details the interested reader may
refer to: Citation #1, Citation #2.
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Ano tov EukAeibn otov Riemann: Eva
dAua oTNV UTTOAOYLOTIKY Opaon OF
VEWUETPLKOUG YWPOUC
A leap of faith from Euclidean to
Riemannian Manifolds for computer
vision applications

Itnv mapovoa Suthwpatiki/mruxlakny epyacioc Bo aoxoAnBoUpe He TEXVIKEG Un
emBAenopevng Labnong oe edappOYEG UTTOAOYLOTIKNAG OpacnG Kol MNXAVIKAG pabnong oe
Riemannian yewpetpkoUG Xwpous. Eldikotepa, Ba aoxoAnBoUUE Ue TNV XPAON TEXVIKWV
opadonoinong oe xwpoug SPD kat Ba edpapudcoupe tnv Baoctk Bewpia oe Siddpopa
nipoPAAuata  umohoyloTikig Opaong. MNeploodtepa upmopsi o/n evdiadepouevos/n va
avalntroel edw: linkl fisher link2 faraki

Stowxelo ypappLkng GAyeBpag

KaL YEWUETPLAG oTNV

UTIOAOYLOT
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This thesis extends some well-known Euclidean unsupervised learning algorithms onto the
space of curved Riemannian manifolds. Following a comprehensive mathematical
framework that formulates the aggregation problem of such manifold data, we will provide
Region Covariance Descriptors that reside on the manifold of Symmetric Positive Definite
matrices. Applications will include several visual classification tasks. For more details please
see here: [lNeploootepa umopel o/n evbiapepouevoc/n va avalntriost dw: linkl fisher
link2 faraki

MATLAB yla windows 1} Linux

Python & oxetikég CV
BLBAL0ONRKeG Yl GPU computing

Bada Suvediktika Neupwvika Aiktua
6 otn Blouetpikn tautomnoinan.
Deep CNN for biometric authentication

H napovoa StmAwuatikn epyacio oxetifetal ue tnv oxediaon evog ouotiuatog Baddg
ekuadnong oto mpoBAnua tnNe avayvwpLong ypapea e Baon Qwtoypapieq XeLpoypapou
KEWWEVOU. ZTOXOC TNG epyaoiac eival n eknmaldeuon LOVTEAWV OUVEAIKTIKWY VEUPWVIKWV
SikTUwv mou Ta emAUouv amoteAsouatika to mpoBAnua g Tavounconsg ypagpéwv
XPNOLUOTTOLWVTAG oAV (0050 ELKOVEG, TTOU TEPLEXOUV AlYOUC XUPAKTHPEG OTA MAIOL LULOG
Aééng. Skomoc tn¢ epyaciag ivat va Stepeuvndouv SLAQOPETIKEG APYLTEKTOVIKEG UOVTEAWY
Badac exuadnong, va ueAetnouv ol MAPAUETPOL EKTTAIOEUONG TWV UOVTEAWY UNXAVLIKAG
ekpadnone kat va aétoAoyndolv ta amoTEAEoUATA UE TN XPHON KATAAANAWY UETPLKWV
artoboane. Mpokeltal Eva 0AokANPWUEVO CYXESLO EQUPUOYNC TEXVIKWV QUXUING OTNV UNYOVIKN
ekUadnan KoL TNV UTTOAOYLOTLKI) Opaan.

Deep Learning project for the writer identification problem using images of handwritten
text. The used dataset includes handwritten text images with a small number of letters in
each image -and not an entire document of text- capturing the more challenging case where
the writer identification is accomplished using just one word. This project involves the
training of many different Convolutional Neural Network (CNN) architectures in order to
build an image classification model that will be able to identify what class the input image
belongs to. Image classification is used in many computer vision applications, and it is a
great project to start deep learning, a state-of-the-art machine learning method nowadays.

Wnolokn enefepyaoia onpatog
& Ekovag.
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Edappoyég Mnxavikng pabnong kat
UTIOAOYLOTIKAG OpaoNG KE Xpron
oUYXPOVOU UALKO-AOYLOULKOU yLa ThV
avayvwplon tou offside oe
7 oS00 aLpkol G AywWVEG.
Application of Machine Learning and
computer vision techniques using
contemporary tools for offside detection
in football games.

OMot pog yvwpiloupe TNV onpacia mou Sivetal otov €heyxo kal thv amodaon ylo Thv
umapén A un tou ododvt oto TModoodalpo. Ecdalpuéveg avixveloelg emnpediouV TIG
ouVONKeG cadwe WG TPOG TO AMOTEAECUA TOU TtaxviSlol UTEP TNG Miag A tG GAANG
opadag. 2e MoANEG TiepuTtwoelg g, aANAToUV SpPACTIKA TO ATIOTEAECHA TOU QyWVO WOTE VO
npodyetatl n Pla ota yAmeda. To VAR — Video Assistant Referee éxel evowupatwosl
TeXVoAoyieg ToU Og OPKETEG MePUMTWOELS BonBdve otnv amoduyr TETOLWYV OPaAUATWY.
Jtnv mapovoa StmAwpatikr Ba peAetnBolv ot texvoloyieg mou edpapudlovrtal otov EAeyX0
tou offside kaL Ba emyelpnBel va Sokipaotolv kKwdikeg pe tnv BonBeta BiPAoBnkwv
MNXOVLKAG MABNOoNG Kol UMOAOYLOTIKAG Opacng Omw¢g Matlab  Keras, Theano,
TensorFlow/OpenCV, PyTorch kAt

All of us are aware of the importance given to the review and the corresponding decision on

Wndlakn enefepyacio ofpatog
& Ewkovag.

MATLAB yla windows rj Linux
Python & oxetikég CV
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the existence or not of offside in football games. Inaccurate detections clearly affect the
conditions of the game and in many cases drastically change the outcome of it, thus
promoting hooligan violenceinside and outside of the football stadium. VAR — Video
Assistant Referee has incorporated technologies that in many cases help to avoid such
errors. This thesis will study the various offside technologies based on computer vision and
machine learning techniques. It will also implement video processing codes in popular
ML/CV libraries such as: Matlab Keras, Theano, TensorFlow/OpenCV, PyTorch etc.

Avarmrtuén alyopiBuou texvntig
VONUooUVNG KAl LOVTEAOU UNXAVIKAG
HABNOoNG YLt TNV AVIXVEUGN KAPKLVIKWV
Souwv o€ ELKOVEG UTEPN)OYPOADNUATWY

8 paotou.

Development of an artificial intelligence

algorithm and machine learning model

for the detection of cancerous forms in
ultrasound images of breast.

OL umépnyol elval éva oAU oNAVTIKO EpYaAEio yLa TNV TOHOYPAdLKT ATEKOVLION TIOLKIAWY
Sopwv, 0nwg ot Bloloyikot Lotoi. Ot ahydpLBuol TexvnTig vonuooLvNG/UNXOVIKAG Habnaong,
UE KOTAAANAN ekmaidevon kal kat@AAnAa dedopéva, pmopouv va anodwoouv afldmiota
QMOTEAEOUATA, OTNV  AVAYVWELON KOPKWIKWY Sopwv. H mowotnta twv Sedouévwy
eknaidevong mailel kaBoploTikd POAO OTA QTMOTEAECUOTA TWV HOVIEAWV HNXAVLKAG
uabnong. e auth tnv KatewBuvon, oL ELKOVEG UTEpnXoypadnudtwy, oL omoieg Ba
xpnotpomnotnBolv yla thv eKmaldeucn Tou VEUPWVLKOU SIKTUOU/UOVTEAOU HUNXOVLKAG
nabnong, Ba mpEmeL va elval POTUTIOTIOLNEVEG, SNAaST) va €xouv TopBel OAeG e TIG iBleg
OUVONKEG, OMWCG Sla TaXVUTNTA 0APWONG, UTIO KATAAANAO €UPOG YWVLWV KATL. ZKOTOG TNG
SUMAWMATIKAG epyaciag elval n ulomoinon piag Sldtagng, n omoia pe eAeyxouevo TPOTo Ba
COPWVEL, ME TN XPAON ocuothiuatog umepnxou (ultrasound tracking system), tuRpata
yuvalkeiou paotou. To clotnua auto Ba xpnotpornotndei yia tn dnutoupyia evog cuvolou
Se60UEVWV ELKOVWVY UTIEPNXOYPADNUATWY HOOTOU, To omoio Ba xpnotpomnotnBel yua tnv
eKTaBEVON VEUPWVLKOU SIKTUOU, HE TN XPON TEXVIKWY UNXOVLKAG LABnong, £ToL WoTe va
nopaxOei éva LOVTENO NXAVLKNAG LABNoNG, To omoio Ba mpoPAEmel/avayvwpilel KAPKLVIKEG
SouEg oTIG elkOVEG uTepnyoypadnUATwY. H amattoUpevn UALKOTEXVLKN UTOSOUN yla TN
Suthwpatikr epyaocio Ba mapaocyedei/unootnpyxBei and to «IAPYMA OPMYAIA» kat tn
«Diagnosis Multisystems IKE».

Ultrasounds is a very important tool for tomographic imaging of various structures, like
biological tissues. Artificial Intelligence / Machine Learning algorithms can produce reliable
results and predictions of cancerous structures, under suitable training with the use of
manipulated datasets. The quality of the training datasets is of the outmost importance to
the reliable results. To this end, the ultrasound images which will be used for the training
stage of the neural networks/machine learning models, will have to be standardized, i.e. all
taken under the same conditions, such as the same scan speed, under an appropriate range
of angles, etc. The goal of this diploma thesis is the implementation of a device, which will
scan parts of female breast, in a standardized patent, using an ultrasound tracking system.
This system will be used to generate a dataset of breast ultrasound images, which will be
used to train a neural network, using machine learning techniques, in order to produce a
machine learning model that will predict/recognize cancerous structures in ultrasound
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images. The required hardware infrastructure for the thesis will be provided by "ORMYLIA
FOUNDATION" and "Diagnosis Multisystems IKE".




