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NEPIAHWH

O Kapkivog Tou pacTou gival pia atrd TIG OUXVOTEPEG HOPPES KAPKIVOU OTOV
yuvaikeio TTANBuopo. H paoTtoypagia €ival pia atmroTEAEOUATIKI) KAl AOQAAAG
MEBODOG yia TNV avixveuon kal didyvwon auTthg Tng acbévelag. QoTdéo0, N
EPMNVEIQ TWV PACTOYPAPIWY EVEXEI OUXVA QUOKOAIEG YIO TOUG QKTIVOAOYOUG
TTOU a@OpPOoUV TTAPAYOVTEG OTTWG N KOKA TTOIOTNTA TNG EIKOVAG il N aTTPOOEEia
Twv idlwv Twv yiatpwy. ET0I, TIC TeAeuTaieg OEKAETIEC €XOUV AVOTTITUXOEI
ouoThuara utroBonBoupevng  didyvwong (CAD) Tou  TTapéXOuv  OTOUG
OKTIVOAOYOUG pia QeUTEPN YVWHN YA va OIOUOPPWOOUV TNV TEAIKA TOUG
d1dyvworn.

‘Eva ammd Ta OnNUAVTIKOTEPO EUPAMATA TTOU OXETICETAI PE TOV KOPKiVO TOU
MaoToU gival ol pikpoaoBeoTwoelg (MCs), UIKpEG OOPEG TTOU dnuioupyouvTal
aTTO OUYKEVTPWON OAATWYV AoBECTIOU Kal Ep@avifovtal ouvhBwg PE TNV HOPPN
oudTTAeyuATWY. Ta eupApaTa autd PTTOPEI va gival TOoo KaAoren 6co Kal
Kakoron kal €xouv yivel TTOAEG TTPOOTIABEIES yIa va TagivounBouv avaloya pe
TA XAPOKTNPIOTIKA TOUG.

2TNV TTapouca OITTAWMOTIKA €pyacia TTapoucidfoude OUVOAIKA Tn AsiToupyia
TOU OUCTAPATOG UTTORoNBoUPEVNG BIAYVWONG PE TNV ovouaaoia ITTTTokpdaTng-
MOT TTOU avatrTuxenke oto Epyaotrpio MNAnpo@opikng Tng Akadnuiag ABnvwv.
To ovUotnua oTtnpietal otTnv  avdAuon Kal  agloAdynon HENOVWHEVWV
MIKPOOORBEOTWOEWY, KABWG Kal avTioTolXwv CUMTTAeypdTwy. H uAotroinon
yivetal og TéoOgpa OTAdIA: Q) apxeloBETNOn aocBevwy, B) xpPAon TEXVIKWV
avaAuong €ikdévag yia TNV €EETA0ON TWV HOOTOYPOPIWY, Y) QViXVEUON Kal
avaAuon Twv JIKPOAoRECTWOEWY Kal 8) eEaywyn didyvwong (kalonBeia n
kakonBeia). H @daon g didyvwong otnpifetal oTov aAyopIiOPo PNXAvIKAG
MABnong Twv support vector machines (SVM). H pebodoAoyia SVM e1mIAéxOnke
Kabwg €xel kKaAutepa armmoTeAéopata ammd GAAOUG OAyopiBUOUG PNXAVIKAG
pMaBnong otav e@appoletar o dedouéva TTou OeEV AVIKOUV OTO OUVOAO
EKTTAIOEUONG, OUVETTWG €XEI MEYAAUTEPN IKAVOTNTA YEVIKEUONG Kal BPiOKEl
Taxutepa TNV BEATIOTN AUOn.

210 TTAdiola TNG epyaciag QuTAG avaTmTuxdnke €va ouvduaoTIKO OXNua
TagIVOUNONG MOCTOYPAPIKWY EIKOVWY WG KAAONBEIC 1 KAKONBEIS, TO OTT0io
atroteAciTal amd évav  SVM  TagivounTtr kalr €vav  vé€o TaglvounTr) TTou
onuioupyhoape. O SVM ekTTaideUeTal PE €va PIKPO OUVOAO XOPOKTNPIOTIKWY
TWV MIKPOOORBEOTWOEWV TToU €TTeEAéynoav PeTd ammd uttoAoyiopous. O vEog
TAgIVOUNTAG TTPOCPEPEI dUVATOTNTA KATNYOPIOTTOINONG VEWV HOCTOYPAPIKWY
EIKOVWV pE Bdon TO TrEPIEXOPEVO TOUG Kal OTNPICETAl OTOV UTTOAOYIOUO
QTTOOTACEWV AVAPETSA OTO dIAVUOUA XAPOKTNPIOTIKWY TNG AyVWOoTNG EIKOVAG
KAl TwV YVWOTWV €IKOVWY. H amdé@aon TTPOKUTITEl ATTO TIC WHPOUSG TwV
KOVTIVOTEPWY YVWOTWV €IKOVWYV. H TeEAIKA TTPOBAewn NG dyvwoTng €ikévag,



TIPOKUTITEI ATTO TOV OUVOUAOHO TwV TTPORAEWEWV TwWV U0 TAgIVOUNTWY, HE
€QApUOyn VOGS aTTAoU Kavova.

Emiong, emkaipotroi®nke n Pdon MIRACLE wote va eivalr duvarh) n
dloouvdEon HE TO METAOYXNMUOTIOMEVO OUCTNPA TOU ITTTTOKPATN-POT  TTOU
Aeiroupyei o€ TepIBAAAoV Java yia va gival TTpooITé WG TTPOG TN XPROoN Tou.

210 TENOG TNG €pyaciag, TTapoucialeTal pia oAokAnpwuévn Auon yia Tnv
uttopondnon TnG PaoToypa@ikng didyvwong, uadli ge tnv agloAdynon Tng,
KABwG Kal T CUPTTEPACUATA TTOU TTPOEKUWAV aTTd OAn auTr Tn PHEAETN.

OEMATIKH MNEPIOXH: Emeéepyaoia Eikévag, AvaAuon Eikévag, Tagivounon
MOOTOYPAQPIKAG €IKOVAG, YTToAOYIoTIKY YTToBonBouuevn Aidyvwon

AEZEIZX KAEIAIA: Ta&ivéunon, AteikovioTikG@ Eupruata, AAyépiBuog SVM,
Content-based AAyopi6uog, DDSM Database, KaAoriBeia, KakorBeia,
ITTTTOKPATNG-POT, ZUoTnua CAD



ABSTRACT

Breast cancer is one of the most common cancers in the female population.
Mammography is an effective and safe method to detect and diagnose this
disease. However, the interpretation of mammograms often involves difficulties
for the radiologists that depend on factors such as bad quality of the images, or
human fatigue. Hence, during the last decades Computer Aided Diagnosis
(CAD) systems have been developed that provide radiologists a second
opinion to help them form their final diagnosis.

One of the most important findings related to breast cancer is
Microcalcifications (MCs), small structures that are created from concentrated
calcium salts and usually appear in the form of clusters. These findings can be
either benign or malignant and many efforts have been made to classify them
according to their features.

In this master thesis we present the functionality of the CAD system named
Hippoctates-mst that has been developed at the Informatics Laboratory of the
Academy of Athens. The system is based on the analysis and evaluation of
both single microcalcifications and clusters of MCs. The implementation is
done in four steps: a) patient’s archive analysis, b) image analysis techniques
for the examination of mammographies, c) detection and analysis of MCs and
d) final diagnosis (benign or malignant). The diagnosis phase that we have
used is the one based on the machine learning algorithm of support vector
machines (SVM).

During this project a combined classification scheme has been developed in
order to classify mammographic images as benign or malignant. This scheme
consists of an SVM classifier and a new classifier that we have created. The
SVM is trained with a small group of MCs features that were selected after
numerous calculations. The other classifier provides the ability to categorize
new mammograms based on their content and relies on the calculation of
distances between the feature vector of the unknown image and the known
images. The decision is based on majority voting regarding the nearest known
images. The final prediction arises from the combination of the predictions of
the two classifiers by applying a simple rule.

In addition, the MIRACLE database has been updated so that it can be
connected with the transformed CAD system Hippocrates-mst operating in
Java platform in order to become easily accessible.

At the end of this master thesis, we present a full solution for the assistance of
mammographic diagnosis, along with its validation and the related conclusions.

SUBJECT AREA: Image processing, Image analysis, Mammographic image
classification, Computer Aided Diagnosis
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