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NEPIAHWH

H wnoloki paotoypagia atroTeAEl pia atmoTEAEOUATIKA PEBODOG EVTOTTIOUOU KOPKiVOU
TOU OTNBOUG. ZnNUAVTIKA €UPAUATA O€ IO JAOTOYPA@IKA €IKOva €ival o Padeg Kail ol
MIKpoaoBeoTwoelG. O JIKPOAoREOTWOEIS Eival eVATTOBEOEIC AAATWY EPPAVICOUEVES OTN
MOOTOYPAPIKA EIKOVA E€iTE PEUOVWUEVEG E€iTE O OUPTTAEydaTa. YTTapxouv OUO €idn
OouoTNUATWY TToU BonBoulv ToV aKTIVOAOYO va £PpUNVEUCEl PIA JOOTOYPOQIKN EIKOVA Kal
autd eival: ouoTtiuata utroonBouuevng avixveuong eupnudatwyv (CADe) kalr Ta
ouoThuarta utroBonBoupevng karnyoplotroinong supnudtwy (CADx). 'Eva ocuoTtnua
uttoBonBoupevng avixveuong eupnudtwyv PonBdsl  OTOV  EVTOTTIOUO  TTEPIOXWV
EVOIO@EPOVTOG, VW €va OUOTNPA KATNYOPIOTTOINONG E€UPNUATWY OEXETAI WG €i0000
QUTEG TIG TTEPIOXEG EVOIAPEPOVTOG KOl KATOAANYEI OTO CUMPTTEPACHA €AV TTPOKEITAI VIO
kKahonBeia 1 KakonBela. TNV TEPITTTWON QUTAG TNG €Pyaciag, Ol  TTEPIOXES
EVOIOQEPOVTOG Eival OPAOEG MIPKOOORBECTWOEWY Ol OTIOIEG XPEIACOVTAl TTEPAITEPW
avaAuon kal e€€Taon.

21NV TTapoucda OJITTAWMATIKI] OTOXOG €ival va avatrTuxBei évag aAyopiBuog eupeong
QUTWV TWV TTEPIOXWYV TTAVW OTn POOTOYPOQIKN €IKOva. YTTédpxouv TToAAOI aAyopiBuol
oucoTAdOTIOINONG TTOU UTTOPOUV VA EQAPPOCTOUV VIO TOV EVTOTTIONO AUTWY TWV OPAdwv
MIKPOOORBEOTWOEWY. 2Tn OUYKEKPIYEVN epyacia digpeuvhBnkav upéBodol  Tuxaiou
TTepImTaTou-Random Walk. O aAyopiBuog Random Walk gekivagl atmd KATtrola onpeia tng
€IKOVOG Kal TTpooTraBei va Bpel Kal va OPadOTToIoEl onueia oTnv €Ikéva OTTou
BpiokovTal HIKPOAORECTWOEIG. ZTO TEAOG AauBaveTal uTTOWN N dIOdPOUN TTOU €XEI KAVEI
yla va Bpel 600 10 duvaTO TTEPICOOTEPES PMIKPOAORECTWOEIG.

AQoU £xoupe Bpel TIG OPMADEG MIKPOAOPRECTWOEWY TTOU QAVODEIKVUEI O AAYOPIOUOG TIG
OUYKPIVOUME ME TIG OUADEG UIKPOORBEOTWOEWY TTOU Bewpei UTTOTITEG O aKTIVOAGyoS. H
agloAdynon Tou aAyopiBuou ep@avidel IKavoTToINTIKG atroteAéopata Tou  Xprilouv
BeAtioToTroinon. Aiyeg €ival o1 €IKOVEG OTTOU Ol OUAdES TTou BPNAKANE OEV CUUTTITITOUV
KABAOAOU JE TIG TTEPIOXEG EVOIOPEPOVTOG TTOU £XEI BPEI O YIaTPOG. ETTioNg oUp@wva JE TN
BiBAIoypagia avagepBrikaue o€ AANoug TpeEIS aAyopiBuoug cuoTadotroinong TTou
EQAPUOOTNKAV OE JOOTOYPAPIKES EIKOVEG KAl TTAPOUCIAZOVTAI TA OTTOTEAECUATA TOUG.

OEMATIKH NMEPIOXH: E@apuoyr Twv uebddwv Tuxaiou trepimratou (Random walk)
OoTNV oPadoTToiNCN MIKPOAORECTWOEWY ETTi TNG HACTOYPAPIKIG ATTEIKOVIONG

AEZEIZX KAEIAIA: Tlepioxy evdlagEpoviog, 2uoTtadotroinorn, Tuxaiog TTEPITIaTOC,

MikpoaoBéoTwaon, Movotrdri



ABSTRACT

Digital mammography is an effective method for the identification of breast cancer.
Significant findings on a mammogram are the masses and the microcalcifications.
Microcalcifications are deposits of salts appearing in a mammogram either isolated or in
groups (clusters). There are two types of systems which help the radiologist to interpret
a mammogram, namely the Computer Aided Detection and Computer Aided Diagnosis.
A Computer Aided Detection system contributes in the finding of regions of interest,
while a Computer Aided Diagnosis system accepts as input these regions of interest
and classifies them whether they are benign or malignant. In these work, the regions of
interest are groups of microcalcifications which require further analysis and
examination.

In this thesis, the goal is the development of an algorithm capable to detect
microcalcifications-related regions of interest in mammograms. There are many
algorithms of clustering, which can be implemented for the identification of groups of
microcalcifications. In this study we have investigated methods of Random Walk . The
Random Walk algorithm starts in different points of an image and tries to find/cluster
points (microcalcification centroids) in the image.

Once we have found groups of microcalcifications highlighted by the algorithm, we
compare with the clusters annotated by the radiologists. The evaluation of the algorithm
exhibits satisfactory results requiring optimization. There are only a few images of
absolute mismatch between the regions highlighted by the algorithm and those
annotated by the doctor.

SUBJECT AREA: Implementation of Random Walk methodologies to cluster
microcalcifications in mammography imaging

KEYWORDS: Region of interest, clustering, Random Walk, Microcalcification, Path



