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ABSTRACT

The establishment of Ultrasonography (US) as a leading tool in the majority of medical
applications worldwide, is directly associated with the evolution of imaging technology
employed in medicine and biology. The design and implementation of novel and -state
of the art- ultrasound systems, allowed US to infiltrate into medical applications.

Despite the profound advantages of ultrasonography, US images carry a granular
pattern, so called speckle, which constitutes a major image quality degradation factor.
Speckle pattern is created when an ultrasonic wave with uniform intensity is incident
either on a rough surface or on tissue particles that are spaced at less than the axial
resolving distance of the US system. In that case, the reflection beam profile will not
have a uniform intensity. Instead it will be composed of many regions with strong and
weak intensities. This complex intensity profile arises because sound is reflected in
many different directions from the rough surface or from the small scatterers, thus
leading US waves that have travelled different scan lines to interfere constructively and
destructively towards the ultrasonic transducer. The intensity fluctuations within a
uniform anatomic area, caused by the above phenomenon, constitute speckle. The
resulting degraded by speckle US image does not correspond to the actual tissue
microstructure. In fact, speckle noise deteriorates image quality, fine details and edge
definition. Speckle also tends to mask the presence of low-contrast lesions, therefore
reducing the physician’s ability for accurate interpretation.

The methods will be studied and implemented through the graphic user interface using
the multilevel transformation wavelets [1] [2]. The first method uses the statistical
distribution of the coefficients of the transformation wavelets for removing noise speckle,
while the second classifies each item as speckle or helpful information based on the
properties of local maxima evaluated by the transformation wavelets.

For the effectiveness of methods various quantitative indices, will be evaluated for both
superior speckle reduction performance and edge preservation properties.
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NEPIAHWYH

H kaBiépwaon TnG UTTEPNXOYPAPIOG WG £va TTOAUTIUO €PYOAEIO OTAV TTAEIOVOTNTA TWV
IOTPIKWY EQAPPOYWYV TTAYKOOMIWG, OUVOEETAI AUETA PE TNV paydaia TEXVOAOYIKN €EEAIEN
TWV OUCTNUATWY aTTeEIKOVIONG TTou UIoBETOUVTal OTNV 1ATPIKI Kal Tn PloAoyia. O
oXeDIAOPOG Kal n UAoTToinon oAoéva Kal TTI0 OUYXPOVWY CUCTNUATWY ATTEIKOVIONG
€dwaoe TNV duvatoTNTA OTNV UTTEPNXOYPaia va OIEIcdUCEl OTO OUVOAO TWV IATPIKWYV
EIBIKOTATWV.

Mapd Ta peyAAQ TTAEOVEKTAPOTA TNG UTTEPNXOYPOQIAG, OTIC EIKOVEG EPQAVICETAI MIO
KOKKWONG u®r n otroia atmmoTeAel €vav onpavtiko Trapdyovra utropaduiong Tng
ToI0TNTAG €IKOVaG. OTtav pia dEoPn UTTEPAXWYV TIPOOCTIITITEl OE MIA QVOMOIOYEVA
EMQPAVEIA 1] 0€ CWHATIOIO PE PEYEDOG 1 ATTOOTACEIG JETALU TOUG PIKPOTEPES ATTO TO OPIO
TNG XWPIKAG OIOKPITIKAG IKAvVOTNTAG TOU OUCTAMOTOG, TTapoucIdalovTal Qaivoueva
OUMBOANG (QQAIPETIKAG KAl EVIOXUTIKAG) ME ATTOTEAECHO TOOO TNV TTAPANOPPWON TwV
AVATOMIKWY OOMWY OCO0 Kal TNV dIa@opPOoTToincn OTnV £viaon TwWV AVAKAWMEVWY OTTO
QUTEG NXNTIKWV KUPATWY (SlagopoTroinon Twv Tovwy Tou YKpi). O1 évioveg auTég
OIOKUUAVOEIG OTNV €viaon TWV OVAOKAWUEVWY KUPATWY HECA O€ MHId OPoIOHOp®N
QVATOMIKA TTEPIOXN OUuVvBETOUV TO speckle. H utrepnxoypa@ikr) €lkOva PE TNV TTapoucia
Tou speckle TTOAAEG QOpEG dev QVTIOTOIXEI OTNV TTPAYUATIK dOMN TwV EIKOVICOUEVWV
I0TWV. To speckle uTTORaBUICEl TIG MIKPEG AETTTOUEPEIEG KAl TOV 0a@r KABOPIOUO TwV
OPIOYPANMWYV TNG TTEPIOXAG EVIIAPEPOVTOC.

O1 uéBodol TTou Ba peAeTnBoUV Kal Ba uAoTToINBOUV PECW TOU ypa@IKOU TTEPIBAANOVTOG
XPAOTN XPENOIMOTTOIOUV TOV TTOAUETTITTEDO METAOXNMATIONO MIKpokuuaTidiwv [1][2].H
TPWTN MEBODOG XPNOIUOTIOIEI TNV OTATIOTIKI) KATAVOMN TWV OUVTEAECOTWV atmd Tov
METAOXNMATIONO MIKPOKUMATIOIWV yIa Tnv agaipeon Tou BopuPBou speckle, evw n
deuTepPN TagIvopEi KABE oTolxeio wg speckle 1) xpAoIun TTANpoopia pe BAon TIG IBIOTNTEG
TWV TOTTIKWVY MEYIOTWV TTOU  €XOuv UTTOAOYIOBEi aTmd TOV  PETAOXNMATIOUO
MIKpoKupaTI®iwy. Mo TNV AaTTOTEAECHATIKOTATA TwV UEBOdWYV dIAPOPOI TTOIOTIKOI OEIKTES
Ba uttoAoyicBouv TOOO yia Tnv peiwon Tou speckle 600 kal yia Tnv Tautdxpovn
dlIaTAPNON TWV XKWV KAl TOU TTEPIYPAUPATOS TwV dIAPOPWY dOMWV.

OEMATIKH NMEPIOXH: latpikr) NMAnpogopIkn)

AEZEIX KAEIAIA: Eikoveg Ytrepnxoypagioag, Agaipeon Bopupou Speckle, Totmikd
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