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NEPIAHWH

AVTIKEINEVO TNG TTAPOUCAG £PYOOiag €ival n avatrTugn aAyopiBuwyv avayvwpiong
TTPOTUTTWY YIO TO OXEBIQONO OUCTAMUATOG TagIvOuNonG KapKivou Tou Bupeocidoug adéva
(kaAonBela-kakonBeIa), HEow TNG ETTECEPYATIAg KAl aVAAUONG KUTTAPOAOYIKWY EIKOVWV.

H diadikacia repIAauBAvel TRV YN@IOTTOINON €IKOVWY PIKPOOKOTTIOG OTTO TTPWTOYEVEG
UAIKO, O€ €I0IKA TTAPAOKEUAOHEVA TTAOKIDIQ, ETTECEPYAOUEVO PE XPwon AlUATOEUAIVNG-
lwoivng. To UAIkG TreplAauBavel gikool dciyuata Bloyiag Bupeocidoug adéva atod
AVTIOTOIXO TTEPIOTATIKA, DIAYVWOUEVA ATTO EUTTEIPO I0TOTTAB0ASYO 10TPO.

MNa 10 oxedlaoPd Kal TNV UAOTTOINON Tou CUCTAUATOG Xpnoidotroinenkav &éka (10)
eIkOveG kahonBelag kail déka (10) eikdveg kakorBelag Bupeoeldoug adéva. To ouoTnua
apxika  TreplAaupPavel  aAyopiBuoug  TTpo-€TTEEEPYACiaC KAl TUNPOTOTTOINONG
KUTTOPOAOYIKWYV EIKOVWV YyIa TNV €UPECN TWV TTEPIOXWV EVOIAPEPOVTOG (TTUPAVEG).
2UYKEKPIUEVA, MHEAETAONKAV  OAYOPIOUOI  TUNUATOTTIOINONG  €IKOVWY  HIKPOOKOTTIOG
(KaTW@Aiwon pe oTaBEPO KATWEPAI, KATWPAIWON PE TTPOCAPUOLOUEVO KATWQAI, HEB0DOG
Otsu) yia Tnv eupeon NG PEATIOTNG AUONG KAl OUYKPIONKav HPE avTIOTOIXO E€UTTOPIKG
TTOKETA, OTTWG IMPro, 61Tou TTapaTnPEAONKe OTI o1 €IKOVEG AUTOU TOU TTOKETOU NATAV
€UDIAKPITEG O TTOAU PeYAAO BaBPO, Xwpic aAANAOETTIKOAUWEIG KUTTAPIKWY TTUPHVWV.
XpnolyoTrolwvTag Ta atmmoTeAéopaTa Tou ImPro, amod TIg eiIkdveg KaAonBeIag TTpoEKUYav
217 TunUOTOTTOINMEVOI KUTTAPIKOI TTUPAVEG KOl ATTO TIG €IKOVEG Kakonbegiog 328
THUNUOTOTTOINUEVOI KUTTAPIKOI TTUPHVEG. 2TN OUVEXEIA OTTO AUTOUG TOUG TTUPNVEG EYIVE
eCaywyn mEVTE (5) HOPPOAOYIKWY XOPAKTNPIOTIKWY Kal dwdeKa (12) XapaKTNPIOTIKWYV
ueng. Katdmmyv, uhotroiBnkav ol tagivountés EAdxiotng Amoéotaong, NAnoiéoTtepou
eitova, Mmagouavog kal MBavokpatikd Neupwvikd AiKTuo yia Tnv Tagivounon Twv
KUTTOPIKWYV TTUPHVWYV 0€ dUO KaTtnyopieg. Na kadbe évav tagivountr], BpEOnke o BEATIOTOG
OUVOUAONOG XAPOKTNPIOTIKWY, £QAPPOlovTag PEBODO €TTIAOYAG XOPAKTNPIOTIKWY TN
Sequential Backward Selection kai tnv €€aviAnTikh avalntnon. To TpoTeivouevo
ouoTnua aglohoyndnke pe Leave-One-Out péBodo agloAdynong. H akpiBeia Tou
ouoThuartog o ‘véa’ dedopéva aflohoynonke pe Tnv External Cross Validation.

Ox1w (8) xapakTnPIOTIKA TTapoucsiacav oTaTIoTIKA onuavTikEG diagopég (p<0.001)
oupewva pe 1o otaTioTikd TeoT Wilcoxon. To ouotnua tagivounoe pe 95% emmituyia Toug
KUTTOPIKOUG TTUPRVEG OTIG OUO KATNYOPIiEG, XPNOIUOTTOIWVTAG TO Tagivounth 3
MAnociéotepwy leirdvwy. To TmrpoTeivouevo oUOTNUA TAEIVOUED ‘VEOUG KUTTAPIKOUG
TTUprveg pe 93% akpifela.
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ABSTRACT

The purpose of the present thesis is the study of classification algorithms for the
design of a pattern recognition system to characterize thyroid gland cancer to benign or
malignant categories, based on the processing and analysis of cytological images.

The process includes the digitization of microscopy images from the cytological
material, in specially prepared specimens, processed with Hematoxylin-Eosin stain. The
material includes twenty (20) thyroid gland biopsy samples from corresponding cases,
diagnosed by an experienced histopathologist physician.

For the design and the implementation of the system, ten (10) benign and ten (10)
malignant images of the thyroid gland were used. Initially, the system embraces pre-
processing and segmentation algorithms of cytological images for finding the regions of
interest (nuclei). Specifically, segmentation algorithms for microscopy images were
studied (thresholding with global threshold, thresholding with adaptive threshold, Otsu
method) for finding the optimal solution and were compared with corresponding
commercial packages, such as ImPro. The resulted images of this package were
distinctive at very large degree, without overlapping of cellular nuclei. Based on ImPro
segmentation, 217 segmented nuclei were obtained from benign images and 328
segmented nuclei were found from malignant images. Next, five (5) morphological
features and twelve (12) textural features were extracted from the nuclei regions. Then,
the Minimum Distance, the Nearest Neighbor, the Bayesian and the Probabilistic Neural
Network classifiers were implemented for the classification of nuclei in two classes. For
each classifier, the optimal combination of features was found, using the Sequential
Backward Selection and the Exhaustive Search as feature selection methods. The
proposed system was evaluated by Leave-One-Out method. The accuracy of the
system in 'new' data was evaluated by External Cross Validation method.

Eight (8) features were presented statistically significant differences (p<0.001)
according to Wilcoxon statistical test. The system classified with 95% overall accuracy
the nuclei of the thyroid gland in the two classes (benign/malignant), using the 3
Nearest Neighbor classifier. The proposed system is capable to classify ‘an unkown'
nuclei with 93% accuracy.
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