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NEPIAHWYH

H dimrAwpaTikn autr] epyacia €xel OKOTTO TNV UAOTTOINON €VOG CUCTANOTOG
auTtépaTng diIdyvwong 6wy Tou TIVEUUOVA, WOTE va TTapaxBei Eéva HovTéENo TO
oTT0i0 Ba AcITOUPYEi CUUTTANPWHAOTIKA OTNV 1ATPIKA YVWHATEUCT, TTAPEXOVTAG
600 1O duvaTo akpIBéoTepn dIdyvwaon yia TNV AviXVEUON TOU KOPKiVOU TOU
Tveuuova. H pébodog tmou epapudleTal oTnpifeTal oTNV £TTECEPYQTia Kal TV
avaAuon Twv €IKOVWY TNG AEOVIKNG TOPOYPa®iag TTvelova, ETTIDILKOVTAG TNV
TagIvounaor) Toug.

AVOAUTIKOTEPQ, XPNOIMOTTOINBNKAaV €IKOVEG AEOVIKAG TOPOypA®iag TTveUuuova
atro 12 aoBeveiG, YVWHOTEUPEVEG ATTO EUTTEIPO AKTIVOAOYO yIaTpd. O1 €IKOVEG
QUTEG TTPOETTECEPYAOTNKAYV, WOTE VA ATTOMOVWOOUV o1 TIVEUUOVEG OTTO TOV
mepIBaAAovTa 10TO. ‘ETTEITa, TTPOKEIMEVOU va Yivel N TAEIVOUNoN TWV TTEPIOXWV
TOou TTveUpova, akoAouBrioaue didgopa BAPATA, OTTWGS ETTIAOYA TWV TTEPIOXWV
evdlapépovtog (ROIs), e€aywyr XApOKTNEIOTIKWY UPAG, MEIwon Kal €TAOYA
XOPAKTNPIOTIKWY,  Tagivounon. A@ou Aoimmov  €yive  etaywyy 20
XOPOKTNPIOTIKWY UQPNG aTTd TIG TTEPIOXEG EVOIAQEPOVTOG KAl KATOTTIV HEIWON
TOUG, WOTE va KEPOIOOUPE XPOVO Kal UTTOAOYIOTIKO KOOTOG, XWPioaue Ta
ouvoAikd dedopéva pag (uyif Kal KapkIviké) o€ OU0 OPABEG, TNV EKTTAIDEUTIKA
Kai TN dokiyaoTik. Ta  Oedopéva  TNG  eKTTAIOEUTIKAG  opdGdag
XPNOIJOTTOINBNKAV yIa TO OXEDIAONO TOU TA&IVOUNTH, ME TOV OTTOIOV €YIVE O
XOPAKTNPIOPOG TV BEDOUEVWY TNG OOKIPAOTIKNG OUAdAG.

Ooov agopd Tnv Tagivounon Twv OedOUEVWY O€ KAPKIVIKA Kal uyid,
uvlotroijoaue €va ouoTnua avayvwpiong TPOTUTTWV HE 7 dIAQOPETIKOUG
aAyopiBuoug Tagivounong (MDC, KNN unweighted, KNN weighted, PNN
Gaussian, PNN exponential, PNN reciprocal, SVM). E@apuolovTag yia Kabe
évav Tagivounty €gavtAnTtikry avalntnon Kal kavovtag xpnon tng ueboédou
leave one out, KaTaANEaPe O0TOV KAOAUTEPO CUVOUAOUO XAPOKTNPIOTIKWY, ATTO
TOV OTI0I0 TIPOEKUTITE TO MEYOAUTEPO TTOOOOTO aKpifelag. ETmimTAéoy,
UTTOAOYIOTNKE TO TTOOO0OTO TNG AKpPIBEIag Tagivounong yia 10 ouvduaoud Kai
TWV 7 TagivounTwy ioo ye 90%, kdvovTtag xprion Tou Kavova Tng TTAEloyn@iog.

TENOG, aQOU CUYKPIVOUE TO ATTOTEAEOUATA TWV TALIVOUNTWY, KATAARLANE O€
Mia oupdda 5 Tagivountwv (MDC, KNN unweighted, KNN weighted, PNN
exponential, SVM), o ouvOuaopOg TwV OTToiwv evioxUel TNV ammdédoon Tou
ouoTAPaToG. Zxedidoape AoITtov {avd Toug TASIVOUNTEG MOG, ME TO GUVOAO
Twv OedOPEVWV pAG QUTA TN @Oopd, aAAG XPNOIYOTTOIWVTAG HMOVO TOUG
BEATIOTOUG OUVOUOOUOUG XOAPOKTNEIOTIKWY TOUG, KAl TAEIVOUNOOUE KAOE
ONMEIO TNG €IKOVAG TNG ALOVIKNG TOPMOYPAQIag KAVOVTAG XPron Tou Kavova Tng
TTAEI0YN@Iag yia Toug 5 KOAUTEPOUG TAEIVOUNTEG.

OEMATIKH NEPIOXH: Emeéepyaaia kal avaAuon 1ATPIKNG EIKOVAG

AEZEIX KAEIAIA: Kapkivog Tou TveUpova, yn@lokn €mmeéepyaacia 1aTpIkng
€IKOVAG, ETTIAOYN XOAPOKTNEIOTIKWY UPNAG, Tagivounon

TIPOTUTTWY, oUCTANA UTToorRBnong ANWng amopacewyv



ABSTRACT

This thesis aims to implement a computerized system for the detection of lung
nodules, in order to provide an accurate diagnosis support model for lung
cancer screening. This method is based on processing and analyzing images
of computed tomography (CT) of the lungs, so as to classify these images.

Specifically, there were used CT images of lungs from 12 patients, which
were assessed by an experienced radiologist. These images were digitized
and were segmented in order to distinguish lungs from background tissue.
Then, in order to classify the areas of the lung, we followed various steps,
such as selection of regions of interest (ROIs), extraction of textural features,
reduction and selection of features, classification. After the extraction of 20
textural features from the regions of interest, we reduced them, so as to save
time and computational cost, and we divided the whole data (healthy and
nodules) in two groups, training and test. The training data were used to
design the classifier, with whom we did the characterization of the test data.

With regard to the classification of the data as cancer or healthy, we created a
pattern recognition system where 7 different classifiers were tested (MDC,
KNN unweighted, KNN weighted, PNN Gaussian, PNN exponential, PNN
reciprocal, SVM). We then applied the exhaustive search method in each
classifier and, also, by using the leave one out method, we resulted to the
best feature combination, which gives the highest percentage of accuracy.
Moreover, it was calculated the percentage of accuracy equal to 90%, for the
classification which was occurred by the combination of the 7 classifiers,
using the majority rule.

Finally, having compared the results of accuracy for the classifiers, we ended
up with a group of 5 classifiers (MDC, KNN unweighted, KNN weighted, PNN
exponential, SVM), a combination that enhanced system’s performance. So,
we designed our classifiers once again, with the whole number of our data
this time and using only the best feature combinations, and we classified
every pixel of the CT of lungs, using the majority rule for the best 5 classifiers.

SUBJECT AREA: Processing and analysis of medical image

KEYWORDS: Lung cancer, digital processing of medical image, selection of
textural features, pattern classification, decision support

system



