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NEPIAHWH

2.€ AQUTA TNV €Epyacia, AvTIHETWTTICOUPE TO ATNUA TOU XOPOKTNPIOWOU TNG AVICOTPOTTIOG
o€ EMMQPAVEIEG Kal €IKOVEG. H aviooTpoTria Bewpeital €va TTOAU onPAvTIKO XOPAKTNPIOTIKO
TNG MOPEPOAOYIAG Hiag ETTIPAVEIOG KAl TNG UPNG MiAG EIKOVOG Kal TTaidel OnNUAvTIKO pOAO
oTnVv ENEAvIon, TV TAgIVOUNON, TIG QUOIKOXNMIKES KAl BIOIATPIKES AEITOUPYIEG TNG. ZTOXOG
MOG gival va cupBAAoupe oTov €AEyXO Kal Tn KATavonon Twv eTMOPACEWY TTOU £XEl N
QVICOTPOTTIO O€ QUTEG TIG AEITOUPYIEG, AVATITUOCOVTAG VEEG TTPOCEYYIOEIG Kal HEBOdOUG
yIO TO XOPAKTNPIOKO Twv SIAQOPOV TITUXWYV TNG aVIoCOTPOTTIaG. INa va TTITEUXBEi 0 0TOX0G
TTOU KaBOoPioTNKE TTPONYOUUEVWG,

Q) TTPOTEIVOUUE €va vEo OUOTNUA TAEIVOUNONG TWV QVICOTPOTTWY ETTIPAVEIWY / EIKOVWV
TTou BacifeTal 0Ta PHOPEPOAOYIKA XAPOKTNPIOTIKA TOUG, TA OTToid TTOU TTapoucIdlouv
KateubuvTik €€dptnon. Autd utropei va €ival 1o TAAGTOC Twv OIOKUPAVOEWY TWwV
ETTIQAVEILV 1] Ol CUCXETIOEIG TOUG. 2TNV TIPWTN TIEPITITWON €XOUME TO €idOG TNG
avicoTpotriag TAdToug (FA), evw oTn OeUTEPN TTEPITITWON £€XOUME TO €idOC TNG
avicoTpoTriag ouoxETiong (CA).

B) epapudlouue aAyopiBuoug yia TNV TTEOTUTTOTTOINGN KAl TNV TTapaywyry CUVOETIKWV
QVICOTPOTTIKWY ETTIPAVEIWV Kal TwV dUo TUTTWV (FA kai CA). MNa tov TrpwTo TUTTo (FA), N
TTPOTUTTOTTOINGN Kal Ol aAyop1Buol gival véol, dedouévou 0TI dev £xel aPlepwOEei o€ auTd TO
Béua katTola TTponyoupevn epyacia. MNa 1o deutepo €idog (CA), €xouue TTPOCAPUOCEI
TTAAIOUG aAyOpIBUOUG YIa TIG aVAYKES TNG UEAETNG Pag. ETTiong €xouue TTPOTUTTOTTOINCEI
KAl OUVOETE! ETTIPAVEIES, ATTO TN Pign Twv dUo TUTTWV (FA Kal CA) pe eAeyxouevn ocuuBoAn
Kal Twv dUO TUTTWV.

Yy) €XOUME avaTrTugel peBOdOAOYIEG XOPAKTNPEIOPOU yid TNV TTOOOTIKOTIOINON TWwV
S1a@OpwWV TUTTWV TNG AVICOTPOTTIOG KAl TIC €XOUUE EQAPPOCEI OE CUVOETIKEG ETTIPAVEIEG
TTOU £€XOUME QVaTITUEEI O€ QUTA TNV EPYyACia, YE OKOTTO va ETTAANBEUCOUNE TOV XaPAKTAPA
TOUG WG TTPOG TNV QVICOTPOTTIAL.

0) éxoupe avatTugel dUo PeBAOOUG yia TNV TOTTIKI avaAuon Kal avdAuon KAIJOaKag TNG
QVICOTPOTTIAG, JE OKOTTO VA ATTOKAAUWOUV KPUPHEVA XAPAKTNPIOTIKA UNKN KAl €ApTAOEIS
atrd TN KAipaka. Etriong, epapuoécaue autég Tig HEBOOOUG o€ CUVOETIKEG ETTIPAVEIEG KAl
Twv OUo TUTTWV (FA kai CA), KaBwg¢ kal og €m@Aveleg PIKTOU TUTTOU Kal BpéBnkav
evOIOQEPOUOEG €CAPTACEIC ATTO TN KAiMaka. lMa Tnv gpunveia Twv TTapoucialdpevwy
ATTOTEAEOUATWY, XPNOIKJOTTOIOUUE WG OUYKPITIKO OTOIXEIO TN CUPTTEPIPOPA TWV TUXAiWV-
QOUOXETIOTWY  em@avelwyv. Etriong, OciCape 611 o1 TrpoTeivoueveg peBodoAoyieg
QVTATTOKPIVOVTAI CWOTA KAl £XOUV TNV IKAVOTNTA va dIaXwPIiooUV Ta OIAQOPETIKA €idN TNG
QVvICOTPOTTIAG.

€) EQapUOCoUPE TNV TTAPATTAVW TTPOTEIVOPEVN UEBoBOAOYIa O€ pIa OEIPA TTEIPAPATIKWV
EIKOVWV/ETTIQAVEIWY, TTOU AauBdavovTal Kupiwg atmmd €IKOVEG WIKPOOKOTTIOU yia  vavo-
ETTIPAVEIEG TTOU £XOUV EQPAPMOYN KUPIWG O€ ETTIOTHUES TTOU agXoAouvTal e Tn diafpoxn
ETMQAVEILWV aAAG Kal oTn BioiaTtpikr) TexvoAoyia. ‘Exoupe tToooTikoTroIoel To Babuo 1ng
QVICOTPOTTIAG KOl ATTOCUVOETEN TIG SIAPOPETIKEG OCUVIOTWOES QUTAC, TTOU TTPOEPXOVTAI OTTO
O1d@opoug TUTTOUG avicoTpoTriag. H avdAuon KAipakag atroKaAUTITEl  Kpioiua
XOAPOKTNPIOTIKA JAKN, TTOU QVTITTIPOOWTTEUOUV TNV €KTOON TNG QAVIOCOTPOTTIAG, €VW
QaTTOKAICEIG OTTO TN CUUTTEPIPOPA TWV OCUCXETIOTWYV ETTIQAVEIWY, AVAPEPOVTAl KOl



oxetiovral pe TN HPop@oAoyia Tng em@aveiag. Ta armoreAéopara deixvouv OTI Ol
TIPOTEIVOUEVEG TIPOOEYYIOEIGC WTTOPOUV va OWOOUV TTIO  TTEIOTIKO KAl  AETTTOMEPN
XOPAKTNPIOHUO TWV ETTIPAVEIWV Ol OTTOIEG KABOAIKA €ival I00TPOTTIKEG, AAAG TTapoUCIAlouv
TOTTIKA Kal €CapTWPEVA aTTd TN KAIJOKA QVICOTPOTTIEG.

OEMATIKH NEPIOXH: Eme¢epyaaia Eikdvag kal eTTEEEpyaaia TTIPAVIAG

AE=EIZ KAEIAIA: avicoTpoTria, avaAuon KAiJaKog, TOTTIKI avAAucon, TpaxutnTd, EIKOVEG,
VOVO-ETTIPAVEIEG



ABSTRACT

In this thesis, we address the issue of anisotropy characterization in surfaces and images.
Anisotropy is considered as a very important feature of surface morphologies and image
textures and plays a significant role in their appearance, classification and
physicochemical and biomedical functionalities. Our aim is to contribute to the control and
comprehension of anisotropy effects on these functionalities by developing novel
approaches and methods for the characterization of various anisotropy aspects. To this
end,

a) we propose a novel classification scheme of anisotropic surfaces/images which is
based on the aspect of surface/image morphology exhibiting directional dependence.
This can be the amplitude of surface fluctuations or their correlations. In the first case we
have the type of fluctuation anisotropy (FA), while in the second the correlation anisotropy
(CA) type.

b) we implement algorithms for the modeling and generation of synthesized anisotropic
surfaces of both types (FA and CA). For the first type the algorithms and modeling
approach is novel since no previous work has been devoted to this issue. For the second
type (CA) we have adjusted old algorithms to the needs of our study. Mixtures of the two
types (FA and CA) have also been modeled and synthesized with controlled contributions
of both types.

c) we elaborate characterization methodologies for the quantification of various types of
anisotropy and apply these to the synthesized surfaces implemented in this work to verify
their character.

d) we develop two methodologies for scaling and local analysis of anisotropy to reveal
hidden characteristic lengths and scaling dependencies. We apply these methodologies
to the synthetic surfaces of both types (FA and CA) as well as of the mixed type and we
find interesting scaling dependencies. For the interpretation of the reported results, we
derive the baseline scaling dependencies of anisotropy for fully random surfaces. We
show that our methodologies respond correctly and are capable to discriminate different
kinds of anisotropic surfaces.

e) we apply the above proposed and implemented classification and methodology to a
series of experimental surfaces and images taken mainly from microscope images of
nano-textured surfaces with interesting wetting and biomedical applications. We quantify
their degree of anisotropy and decompose it to the different contributions from various
anisotropy types. The scaling analysis reveals critical lengths characterizing the extent of
anisotropy in isotropic surfaces with local anisotropy while deviations from the baseline
behavior of uncorrelated surfaces are reported and related to surface morphologies. The
results show that the proposed approaches can give more convincing and detailed
characterization of surfaces which are globally isotropic but exhibit local and scale
dependent anisotropy.
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