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NEPIAHWH

2KOTTOG TNG Trapouoag JITTAWUATIKAG €pyaciag eival n avamTugn evog
OAyopiBuou ylia TOV EVTOTTIOMO ayyeiwv O€ EYXPWHEG EIKOVEG TOU
au@IBANOTPOEIdOUG XITwvVa ToUu 0PBaApoU. O au@IBANCTPOEIONG ETTITEAEI TTOAU
Baoiké pdAo oTn Asitoupyia Tou 0PBAAUOU Kal TTOANEG a0BEveEIEG TTPOKAAOUV
TNV EKQUAION TOU OTTWG Eival N auPIBANOTPoEIdOTTABEIQ.

O aAy6piBuog armoteAeital amd 4 Bacikd onueia. A) Tnv eupeon Twv
KEVTPIKWY 0EOVWV TwV ayyeiwv Pe Xprnon Ol1a@opikNG YEWMETpiag .B) Tn
dnuioupyia douwv KUPTWV CUVOAWYV (convex sets), XPNOIMOTTOIWVTAG TPEIG
OIAQOPETIKEG €CI0WOEIG YIO TNV OPaAdOTIOINON TWV EIKOVOOTOIXEIWY, WOTE v
dnuioupyouvTal oXedodv eubeieg BOPES, OTTWG CUPBAiVEI TNV TTPAYUATIKOTNTA
ME Ta ayyeia. ) Tnv opadotroinon Twv OOPWV  KUPTWV  OUVOAWV
XPNOIMOTIOIWVTAG  TOTTIKA  XOPAKTNPIOTIKA, OTIWG  €ival n  €Upecn Twv
ETTIKPATEOTEPWYV AKUWYV EKATEPWOEV TOU Ayyeiou, N EUPECN TNG KAUTTUASTNTAG,
n TUumkl ommokAion KA. A) H T1agivounon e T xpAon Tagivounth
KOVTIVOTEPOU yeiTova (K-nearest neighbour), XPNOIUOTTOIWVTOG
XOPAKTNPIOTIKA TWV EIKOVOOTOIXEIWV TNG EIKOVAC.

MNa Tnv ektTaideuon Tou TagivounTr) XpnoiyoTroigital yia Bdon dedouévwv
e 40  éyxpwpeg  eIkOvEG  TOU  APQIBANOTPOEIdOUG,  TTAPEXOVTAG
THNUATOTTOINUEVEG EIKOVEG Ol OTTOIEG XPNOIUOTTOIOUVTAI KAl VIO TOV UTTOAOYIONO
TNG a posteriori TBavoTNTAG.

EmtAéov, avartuxonke aAyopiBUOG yia TOV EVIOTTIIONO TWV ONUEIWV
OIaKAGdWONG TwV ayyEiwyv, WOTE APXIKA va €VTOTIOTOUV TA OnuEia TTou
CEKIVOUV TA ayyeia, PETETTEITA T ONUEIQ TEPUATIOMOU TOug  Kal TEAOG va
UTTOAOYIOTEI TO JECO, TO EAGXIOTO Kal TO PEYIOTO TTAGTOG KABE ayyeiou.

Ooov agopd oTnv TUNUATOTIOINCN, 0 AAYOPIBUOG avayvwpidel Ta JEyAAa
ayyeia, evw TIC TTEPICOOTEPEG QOPEC  avayvwpilel Kal  Ta  PIKPOTEPA
TTaPOUCIACOVTAG OUWG KATTOIO ACUVEXEIQ 0T dOUN TOUG.

2TO KOMMATI TNG EKTIUNONG TOU TTAATOUG O OAYOPIBPOG evTOTTICEl T yYEia
TNG €IKOVOG OTTO TO OKEAETO KAl UTttoAoyifel TO TIAATOG pE  akpifela
€IKOVOOTOIXEIOU.

OEMATIKH ENOTHTA : latpiky TlAnpo@opikr), Eme¢epyacia laTpikig
€IKOvag, Avayvwplion TTPoTUTTWV

AE=EIZ KAEIAIA : k-kovTivoTepou yeitova, AP@IBANCTPOEIDNG ,
Kopugoypaupun , NMAdTog ayyeiwv,



ABSTRACT

The purpose of this thesis is the development of an algorithm for the
segmentation of Retina vessels’ from RGB images of fundus. Retina plays a
fundamental part for the function of our fundus but can also suffer from many
possible diseases like retinopathy.

The proposed algorithm can be partitioned on four different parts. A) The
detection of the retina vessels’ centrelines using differential geometry. B) The
creation of structures called convex sets, based on three equations which
ensure that the created structures will belong to the same ridge. C) The
extraction of some spatial characteristics, such as edge strength, edge height,
standard deviation curvature etc. in order to create regions with many different
convex set that will be straight elements. D) The classification of the convex
set regions using feature vectors from the pixels using a K-nearest neighbour
classifier. This final step will give us the segmented image containing the
vessels.

For the training phase of the classifier we employ the publicly available
database DRIVE which includes 40 RGB images of fundus, as well as a
segmented image from a trained observer for each of the 40 images. The
manual segmentations are very useful for the calculation of the a posteriori
probability.

At the second part we propose an algorithm for the estimation of the
vessels’ width by finding the bifurcation areas of the vessels, which denote a
change of the cross point between two vessels, indicating that we have a new
vessel. Finding these areas we obtain the starting point so, as soon as we find
the end point, we can calculate the mean, maximum and minimum width of
the whole vessel.

Regarding the part of the segmentation, the algorithm identifies the large
vessels, whereas it misses some pixels that belong to the smaller vessels,
making them seem noisy.

For the part of the width estimation, the algorithm identifies the vessels
from the image’s skeleton and estimates the width with pixel accuracy.

SUBJECT AREA : Medical Informatics, Medical Image Processing, Pattern
recognition

KEYWORDS : K-nearest neighbour, Retina , Ridge, Vessel width



