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NEPIAHWH

H apBpimida cival pia TaBoAoyiki KaTdoTaon n oTroia eg@aviceTal TTOAU ouyva OxI
MOVO O€ aToua TTPOXWPENHUEVNGS NAIKIaG aAAG Kal 0€ OXETIKA vEapd aToud. To 00TIKO
oidnua atroTeAei TO ATTOTEAEOHA VOGS TpaupaTIopou. Na tnv diIdyvwon auTwy Twv
TTaBoAOYIWV  XPNOIYOTIOIEITAI N PayvnTIK Todoypagia. ZTta TTAdiola  evog
TTPWTOKOAAOU pouTtivag cuptrepIAauBdavovTal ol akoAouBieg STIR TTOU €ival pia
kate€oxAv akoAoubBia kataoToAng Aittoug kai Proton Density (PD) fat saturation
(FS) dnAadny PD pe eTIAEKTIKO QaopaTikKO KOpeoud Tou Aittous. H kGBe kartnyopia
O€ QUTEG TIG akoAouBieg atTeikovideTal ue uwnAd onua. ZKoTrdg TG Epyaciag givai
va dnpioupynBei €va uTTOAOYIOTIKO CUCTNPA TO OTTOI0 Ba XPNOIUOTIOIEI TEXVIKEG
avaAuong Wn@Iakng €IKOVAG yia TNV ATToTiynon Tng d1agopoTroinong PETagu
eIKOVWV MRI o€ yévata atré QuoloAoyikd HUEAS TwV 00TwV, apBpiTIdag Kal 00TIKOU
o1 paTog atmd Tpauuationd. H pyeBodoloyia Tou Xpnoiuotroindnke TrepIAaPBAveEl
QPXIKA TNV XEIpoKivnTn ETTIAOYN TWV TTEPIOXWV €EVOIAQEPOVTOG. 2T OUVEXEIQ,
egnxonoav atrd KABe TTePIOXT EVOIAPEPOVTOS 12 XAPAKTNPIOTIKA VI TO XpWHA Kal
TNV UPA (OTATIOTIKA XapaKTNEIoTIKA 115 TaENg, 2" Tagng) Kai £yive avalntnon Twv
XOPAKTNPIOTIKWY €EKEIVWV TTOU TTPOCPEPOUV BIAPOPOTIOINCN METALU TWV TPIWV
KATNYOPIWV (QUOI0AOYIKOG HUEAOG, apBpiTida, ooTIKG oidnua atrd TpaupaTIons). H
peEBodoAoyia dokipdoTnke o€ 92 TTEPIOTATIKA (29 PE PUCIOAOYIKO HUEAD TWV OCTWY,
31 pe ooTIKG oidnua atrd kKadkwon kal 38 ammd ooteoapOpiTida) amd To ANIMOYZ
KYANOZ Z3TAYPOZ. Amé T10 apxikd TANBOC Twv 12 XapaKTnPIOTIKWV
EQAPUOOTNKE TO KPITAPIO rank-features wg PEBODOG ETTIAOYNG XAPAKTNPIOTIKWV.
MNa v Tagivounon twv dsiyudtwyv uAotroindnke o Tagivountig Cubic SVM. Ta
KaAUTEpa atroteAéopata  Tmpoékuyav  Pe  xpAon Tng STIR  akoAouBiag.
ZUYKEKPIUEVA, OCOovV a@opd oOTov OlaXwpPIOUO HETAEU  (QUOIOAOYIKWY  Kal
TTaBoAoyIKWwV (0oTEOaPBPITIda Kal 0idnua amd KAKwaon), T0 TTOo00Td akpIBEiag
¢pBaoe o1o 75.50% pE Xprion Twv XaPOKTNPIOTIKWY TUTTIKI aTTOKAION, €VEPYEIQ,
€UPOG CUOXETIONG, OPOIOYEVEIQ, EUPOG AVTIOEONG ACUMMPETPIA, EUPOG OUOIOYEVEIOG
Kal avTiBeon. lMNa yia Tov dlIaXwpPIoHO PETAEU QUAIOAOYIKOU PMUEAGU Kal 018 uaTOg
aTTO KAKWON Ta KAAUTEPA XOPAKTNPIOTIKA NTAV EVEPYEIA, EUPOG CUOXETIONG, TUTTIKA
QTTOKAIOT), OJOIOYEVEIQ, ACUMPUETPIA, EUPOG avTiBeong, avTiBeon, Kal To JEYAAUTEPO
TT0o00TO akpipelag nTav 68.30%. MNa Tov dlaxwpIoPO HETAEU QUOIOAOYIKOU PHUEAOU
Kal ooTeoapBpitidag €€nxbnoav Ta XaPAKTNEIOTIKA TUTTIKA aTTOKAION, EVEPYEIQ,
€UPOG OUOXETIONG, OMOIOYEVEID, KUPTWON, MEON TIUA KOl TO TTOOOOTO OKPIREING
AnTav 70.10%. T€Aog, To KaAuTEPS TTOCOOTO OKPIBEIAG yIa TOV SIaXWPICHOU PETAEU
Twv dUO Katnyopiwv TTaboAoyiag Atav 65.20% pe XPAON TWV XAPOKTNPICTIKWY
MEON TIUN, QOUPUETPIO, CUOXETION, avTiBeon.

OEMATIKH MEPIOXH: >0otnua Avayvwpiong MNpoTtuttwy

AEZEIX KAEIAIA: >0otnua Avayvwpiong MpotuTtwy, XOpaKTNPIoTIKA Uu@ng
AvdaAuon 10TpIKAG eikovag, MayvnTikry Topoypagia, apBpitida, ooTikd o0idnua,
epubpoTroinon pueAou.



ABSTRACT

Arthritis is a pathological condition that occurs a very big range of people not only
in the elderly but also in young people. An injury can be a cause of a bone marrow
edema. Magnetic Resonance Imaging is used to diagnose these pathologies.
Short Tau Inversion Recovery (STIR) sequences and Proton Density (PD) with fat
saturation (FS) sequence, i.e. PD with selective spectral saturation of fat are
included in a knee routine examination protocol. Each category in these sequences
is represented by a high signal. The aim of this thesis is to create a computational
system that will use digital image analysis techniques to measure the
differentiation between normal MRI bone marrow erythropoiesis, arthritis and bone
edema from injury. The methodology that will be used will initially include the
manual selection of interest areas (ROIs). Then, from each ROI 12 color and
texture features were extracted (e.g. 1st class, 2nd class statistics, etc.) and a
feature selection process was apply to to isolate the features that provide
differentiation between the three categories (normal marrow, arthritis, bone edema
from injury). The methodology was tested on 92 cases (29 bone marrow
erythropeisis, 31 injury, 38 osteoarthritis) from ANIMOUS KYANOS STAYROS.
From the initial set of 12 features, the rank-features criterion was applied as a
method of selecting features. The Cubic SVM classifier was used to classify the
samples. In particular, with regard to the separation between normal and
pathological (osteoarthritis and edema from injury), the accuracy rate reached
75.50% using the features standard deviation, energy, correlation range,
homogeneity, contrast range, skewness, homogeneity range and contrast. For the
discrimination, between normal marrow and edema from injury the best features
were energy, correlation range, standard deviation, homogeneity, skewness,
contrast range, contrast, and the highest accuracy rate was 68.30%. For the
separation between normal marrow and osteoarthritis the features standard
deviation, energy, correlation range, homogeneity, kurtosis, mean value reached
the percentage of 70.10%. Finally, the best accuracy rate for the separation
between the two categories of pathology was 65.20% using typical mean values,
skweness, correlation, contrast.

SUBJECT AREA: Pattern recognition system

KEYWORDS: Pattern recognition system, Medical Image Analysis, textural
features, MRI, bone knee edema, arthritis, bone erythropoiesis.






