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“ EKLETAAAEVON QUTOUATNG EMLONUELWONG SESOUEVWVY yLa EKAiSEVON ZUVEALKTIKWV
Nevpwvikwv AIKTUWV Kot EHapHOYK 0TV KATnyopLomoinon xetpopopdwv”

NepiAnyn

Ta teleutaila xpovia, n mpoodog ot TeXVIKEC Pablag padnong £xel emipEpel po
gmavaoctaon HeyaAng kAipokag oto nedio ¢ Texvntig Nonuoouvng. MéBobol Babilag
HAaBbnong €xouv epapUOCTEL ETUTUXWG O Ul TTANBwpPA EPEUVNTIKWY TOUEWV, ATO
enefepyacia Puokwv yA\woowv Kal BlomAnpodoplky PEXPL avayvwplon oulAlag Kal
UTTOAOYLOTIKI) OpaoN, UE KOWO OTOXO TNV QUTOUATN EKTLUNON MLOG OUVAPTNONG TIOU
anelkovilel éva medlo €1066ou oe £va medio emBuUNTOU amoteAéopatog. Qotooo, N
gmtuyia twv peBodwv autwv oto va e€ayouv pLa TETola cuvaptnon ocuvnbwg e€aptatal
aro TNV UTaPEN EVOG LEYAAOU OYKOU ETILONUELWUEVWY Sedopévwy ekmaibevong, SnAadn
Selypatwy elcodou yla ta omnoia n €€06o¢ sival kaboplopévn. Adyw Tng anaitnong yla
pHeyaAa ouvola tétowwv dedopévwy, onuavtiki Epeuva Sle€ayetal mavw oe Lebodoug
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TIOU LELWVOUV TO KOOTOG 0€ avOpwWILVN TPOOTIABELN TIOU ATALTELTAL YL TNV EMLONUELWON
QUTWV TWV SeSoUEVWV.

Mpooeyyioelg nULeNiPAeP NG, LEBoSOL Snuioupylag CUVOETIKWY SESOUEVWY KaL TEXVLKEG
yla Snuioupyla Kal XEWPLOPNO QUTOUATNG EMLONMELWONG CUYKEVIPWVOUV aUEAVOLEVO
evlladépov. e auth TNV €pyaocia, SLEPEUVOUUE HLO TEXVLKA yla aflomoinon autopata
ETUONUELWUEVWY SedopEVwV o€ PO BAR AT KOTNYOopLoToinong. XpnoLLomoLwvTag Evay
HLKPO aplOpod Se6opuéVwy TIOU €XOUV ETILONUELWOEL OO KATIOLO €L8LKO, KAl €va PEYAAO
oUvolo dedopévwy Tou xapaktnpilovial amod autopaTa EKTLUNUEVEG, BopuPBwdelg
ETIKETEG, N TPOCEYYLON MaG eKmalSeVel €va ZUVEAIKTIKO Neupwvikd Aiktuo (CNN) pe
EMAVAANTITIKO TPOTO. Ol AUTOUATEC EMIONUELWOELS cuvdualovtal e TG TPoBAEPELG TOU
Siktbou wote va enektaBel otadlakd to ocUvolo Sebopévwv ekmaidevong. Auth n
ETIEKTOON ETUXELPEL VAL ETUAEEEL QUTOUATO ETILONUELWHEVA SELYUATA TWV OTIOLWV N ETIKETA
Kplvetal ocwotn.

H mpotewvopevn mpoaogyylon €ival yevikr Kol prnopet va edpapuootel oe omolodnmote
MPOBAnuUa Katnyoplomoinong. MPOKEWWEVOU va QTMOTIUANCOUUE TNV anddoon Tng, Tnv
edapuolovpe oto MPOPANUA TNG avayvwplong xelpopopdwv amo eyxpwuec (RGB)
EIKOVEC €10060u. eVIKA, N TapaATHPNoN Kal n epunveia Tou avBpwrivou xeplol eival
TLOAU XPrOLUN O€ TOLKIAEG EPOPLOYEC, OTIOTE KAl EXEL OVATTTUXOEL ONUOVTIKA €pEUva OTO
Bépata ™G TPLOdLAcTATNG TapakoAouBnong tou XePoU, TNG MAPATHPNONG TwvV
OAANAETUSPACEWV TOU XEPLOU HE QVTLKEIMEVA, KABWGE KOL TNG avayvwpLlong Xelpopopdwyv
Kal Xelpovopwwv. H Avayvwplon Nonuatikng NMwoooag elval pla meploxy Omou n
ovayvwpLon Xelpopopdwv eivat ILaloviwg XproLun, EMeLd oL LopdES TWV XEPLWV EVOC
VONUOTLOTH vl KploLa XOpaKTNPLOTIKA YLO TNV LETAPPOON ULAC VONHOTLIKAG YAWCOOG.

Mapakivnuévol amnod TNV XPNoLUOTNTA KAl TOV avTiKTumo Tn¢ Avayvwplong NonuaTikig
Mwoooag, avantUoooUUE Hlo HEB0SO yla autopatn emlonpeiwon ewovwy n Pivteo
Xepopopdwy, kal TNV edapudlouvphe oto TPOPANUA TNG Katnyoplomoinong 19
Xepopopdwv kKowvwv otnv EAAnvikn Nonuatikr) NMwooa. H xelpokivntn emnonueiwon
TETolwV dedopévwy eival pla xpovoPopa dadikacia. H avtépatn emonueiwon toug
BaoileTal 0TO CUGKETIONO TPLOSLACTATWY AVOTIOPACTACEWY TWV XEPLWV HE TIC KAAOELG
(eTtikéteg xewpopopdwv), kat dnuioupyel OopuPwWOELC ETIKETEG TOU MMOPOUV va
xpnotpomnotnBouv yla tnv ekmaidevon JUVEAKTIKWY NeUupwVIKwy AlkTUwv. Autd Tt
XOPAKTNPLOTIKA Tou mpoBARuatog to kablotouv unmoyndlo ywa tnv edpapuoyn Tng
peB6dou TOU TPOTEIVOUUE yla TNV aUTOMATn €TMEKTAOnN OUVOAwWV &edouévwv
eknaidevonc. Zuykpivoupe ta amnoteAéopata ekmaidevong evo¢ CNN pe kal xwpig tn
XPron TNG TEXVLKAG HaG. H pEBodoG pag emidEpel onpavtikn avénon otnv Héon akpifela
KaTnyoplomoilnong, Kol €MUTAE0OV UELWVEL TNV AmOKAlOn TNG akpifelag ava kAdon,



KaTadelkvUoOVTaG €T0L TNV E€yKUPOTNTA KOL TN XPNOLWLOTNTA TNG TPOTEWOUEVNG
T(POCEYYLONG.
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“Exploitation of noisy automatic data annotation for CNN training and its application
to hand posture classification”

Abstract

In recent years, advances in deep learning have resulted in a large-scale revolution in the
field of Artificial Intelligence. Deep learning methods have been successfully applied to a
variety of research topics, ranging from natural language processing and bioinformatics
to speech recognition and computer vision, with the common goal of inferring a function
which maps an input domain to a target one. However, the success of deep models at
inferring such a function usually relies on the existence of a large amount of annotated
training data, that is, input samples for which the output is specified. Due to the
requirement for large such training datasets, significant research is being conducted on
methods for reducing the human effort that is necessary for their annotation.

Semi-supervised approaches, methods for synthetic data generation, and techniques for
generating and handling automatic annotation are receiving increasing attention. In this
work, we investigate a technique for utilizing automatically annotated data in
classification problems. Using a small number of manually annotated samples, and a large
set of data that feature automatically created, noisy labels, our approach trains a
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Convolutional Neural Network (CNN) in an iterative manner. The automatic annotations
are combined with the predictions of the network in order to gradually expand the
training set. This expansion attempts to select automatically annotated samples for which
the label is deemed to be correct.

The proposed approach is generic and can be applied to any classification problem. In
order to evaluate its performance, we apply it to the problem of hand posture recognition
from RGB images. In general, the observation and interpretation of the human hand is
highly useful in several application areas, so significant research has been carried out in
the topics of 3-D hand tracking, observation of interaction of hands with objects as well
as hand posture and gesture recognition. Sign Language Recognition is one area where
hand posture recognition is especially useful, as the postures of a signer's hands are
essential features in the translation of a sign language.

Motivated by the usefulness and impact of Sign Language Recognition, we develop a
method for automatically annotating images or videos of hand postures, and apply it to
the problem of classifying 19 postures that are common in the Greek Sign Language. The
manual annotation of such data is a time-consuming process. Their automatic annotation
is based on associating 3D joint configurations of hands with classes (hand posture labels),
and yields noisy such labels which can be used to train a Convolutional Neural Network.
These characteristics of the problem make it a suitable candidate for applying our
proposed method for automatic expansion of training datasets. We compare the results
of training a CNN classifier with and without the use of our technique. Our method yields
a significant increase in average classification accuracy, and also decreases the deviation
in class accuracies, thus indicating the validity and the usefulness of the proposed
approach.



