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NEPIAHWH

H payvnrikn Topoypagia (MRI) atroteAei TAéov €va TTOAUTINO €PYOAEIO yia T
MEAETN TWV OIATAPAXWY TOU €EYKEPAAOU AOYW TWV TTAEOVEKTNUATWY TTOU
TTOPEXEI €V OUYKPIOEI JE TIG UTTOAOITTEG ATTEIKOVIOTIKEG MEBOGDOUG, KABWG Kal
AOYW Twv TTAOUCIWV TTANPOPOPIWY TTOU TTAPEXEI OXETIKA PE TNV AVATOMIA TwV
avepWTIVWV HAAAKWY 10TWV. H KatdTtunon eykKe@aAIKwV OOPWYV, Ol OTTOIEC
TTapoucIdlouv PETOBOAEG KaTA TNV TTaBoAoyia OTTwG €ival n TTEPITITWON TOU
ITTTTOKAPTIOU, MEOW AvAAUONG EIKOVWV HAYVNTIKAG TOPOYpa®iag eykeAAou,
gival peiCovog onuaciag yia mn MEAETN Twv OIGPOPWY dIATAPAXWY KABWS Kal
TWV HOPQPOAOYIKWY KAl OYKOUETPIKWY Ola@OopwyV aVAPESO Of€ UYIEIG Kal
aoBeveic. OAa autd Ta dedopéva Ba ptTopoucav va atrodeixBouv TTOAUTIUOI
BiodeikTeS yia éva eupu @Aopa TTaBoAoyiKwy KataoTdoewv. ATt TNV GAAN, o
XPOVOG TTOU QTTAITEITAI yIa TNV XEIPOKivATN KATATHNON AOyw TOu TEPAOTIOU
Oykou dedouéVwy TTOU TTapdyovTal atrd TN PayvnTIKh ToOPoypagia, KaBwg Kal
TO KOOTOG, ATTOTEAOUV TPOXOTTEDN VIO TNV ATTOTEAECUATIKI HOPPOAOYIKY) JEAETN
Twv OOMWV Tou eyKeEQPAAou. la autd 1O AOYO OTOXOGC TNG TTAPOUCOG
OITMAWMATIKAG €pyaoiag, €ival n avamTugn evog NUIAUTOUATOU CUCTHPOTOG
KATaTuNoNG TNG QvaTOMIKAG OOMAGC TOU QvOPWTTIVOU ITITTOKAUTIOU VIO TNV
MEAETN Tng voOoou Alzheimer. H peAétn Tou avOpwITIvOU  EYKEQPAAOU
OUYKEVTPWVEI DIAPKWG TO EVOIOPEPOV TWV ETTIOTNUOVWY EITE VI TNV PMEAETN Kal
TTAPATAPNOCN TWV QUOCIOAOYIKWY AEITOUPYIWV Kal SIadIKACIWY TOU, EiTE yIa TV
avaAuon Twv  dla@opwv  aoBeveiwv  TTOU  Tov  TIPoafdAAouv. Ol
VEUPOEKPUAIOTIKEG QOBEVEIEG OUYKEVTPWVOUV HEYAAO evdIia®Eépov TOOO yia TO
KOMMATI TNS dIdyvwong Kal Bepatreiag, 600 Kal yia TO KOPPATI TG TTPOANWNG.
2KOTTOG pag ATav va peAetriooupe Tnv tmaboyévela Tng vooou Alzheimer pe
oTtéxo Tnv avamrtuén OUCOTAUATOGC KOTATUNONG KOl  OYKOMWETPNONG TG
QVOTOMIKAG OOUAG TOou ITITTOKAUTIOU, MECW TnNG oxediaong €evog atrAou
OUCTAMATOG ME TN XPHAON availuong epyaleiwv eikévag tou dev Ba eival
TTOAUTTAOKQ (WOTE va PNV €ival ETTITAKTIKA N avAyKn yio cuoTAuaTa avaAuong
uynAwyv ammaitiocwy. ‘ETol, eQapuOcape TEXVIKEG TTPOETTECEPYATIAG EIKOVAG, TO
ETTOUEVO PaG BAPa ATAV N XEIPOoKivATN KATATUNON WOTE VO KATOOTEI duvaTh n
QVOTOMIKN) yVWOon TNG  TIEPIOXNG TOU EYKEPAAOU Kal VO MTTOPOUV va
dlaxwploTouv oe Tpeig katnyopieg (Yyieig, 'Hmag MNvwoTikAg EEaoBéviong,
Alzheimer), apéowg peTd avamTugape To0 OUCTNUA NPIAUTOUATNG KATATUNONG
kKar émerra Tmepdoape oto eSO TNG AvAAUONG OTTOTEAEOUATWY MPECW
agloAOynong Pe TEOOEPIG TAGIVOUNTEG APOU TTPONYNONKE O UTTOAOYIONOG TOu
Oykou. Ta aT1roTEAECOUATA  TNG OYKOMETPIKNAG TOU ITITTOKAUTIOU, OUYKPIONKav We
TNV Kopu@aia BAon dEBOUEVWV EIKOVWY PAYVNTIKIG TOUOYPAPIOG ATTOKAEIOTIKA
TNG vooou Alzheimer ADNI, eviy atmodeixBnke kal n KaAutepn akpifeia tng
NUIQUTOMATNG KATATUNONG EYKEQAAOU O€ oxéon PE TNV XelpokivnTn uéBodo.

OEMATIKH MEPIOXH: Kartatunon latpikng Eikévag, Emegepyaoia Eikdvag,
AvdAuon Eikovag, Nooog Alzheimer

AEZ=EIX KAEIAIA: Mayvntiky Topoypagia, Nocog Alzheimer, Kardrtunon
Eyke@daAou, Tagivounon, ATmeikovioTikG Eupruarta, AAyopiOuog Level Set,
AAy6pIBuog Watershed, ADNI Database



ABSTRACT

Magnetic resonance imaging (MRI) has become a valuable tool for the study of
brain disorders because of the advantages compared with other imaging
methods, and because of the rich information it provides on the anatomy of the
human soft tissues. The segmentation of brain structures, which show changes
in pathology as in the case of the hippocampus, through analysis of MRI brain
images is of major importance for the study of various disorders and the
morphological and volumetric differences between healthy and sick. All these
data could prove valuable biomarkers for a wide range of pathologies. On the
other hand, the time required for manual segmentation due to the huge amount
of data generated by MRI, and the costs are hampered effective morphological
study of brain structures. Therefore the objective of this thesis is to develop a
system for semiautomatic segmentation of the anatomical structure of the
human hippocampus to study the disease Alzheimer. The study of the human
brain constantly gathers the interest of scientists or the study and observation
of the physiological functions and procedures, or for the analysis of the various
diseases that attack. Neurodegenerative diseases much interest both on the
track diagnosis and treatment, and for the prevention piece. Our aim was to
study the pathogenesis of Alzheimer's disease in order to develop a system
partition and titration of the anatomical structure of the hippocampus, through
the design of a simple system using image analysis tools will not be
complicated so it is not imperative for systems resolution demanding. Thus,
image preprocessing techniques implemented, our next step was the manual
segmentation to allow knowledge of the anatomical region of the brain and can
be separated into three classes (Healthy, Mild Cognitive Impairment,
Alzheimer), immediately after the system developed semiautomatic partition
and then spent the scope of the analysis results by evaluating four classifiers
preceded the calculation of volume. The results of the volume of the
hippocampus, compared to the top image database MRI exclusively disease
Alzheimer ADNI, and demonstrated the best accuracy and semi-automatic
segmentation of the brain compared to the manual method.

SUBJECT AREA: Medical Imaging Segmentation, Image Processing, Image
Analysis, Alzheimer Disease

KEYWORDS: MRI, Alzheimer Disease, Brain Segmentation, Classification,
Image Findings, Level Set Algorithm, Watershed Algorithm, ADNI Database



