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BoABou

> O BoAog £xer OrapeTpo ~25mm Ko

OTTOTELEITOUL OTO TPELS OUOKEVTPOVG YLTMVEG:

LVAOOTG YLTAOVUAS, YOPLOELONS YLTAOVAS KOl
aGUPLBANGTPOELONS N VEVPLKOS YLTAOVOS

Anatomy of the Eye
Anterior chamber 7 /%"j::__"-x

[region between the -
cornea and iris)

Retina

Iris

.

Optic Merve

Pupil Macula

Posterior
chamhbet
(region behind
the iris)

Retnal blood
vessels

Cillary body and
cillary muscle




OgpBaiuog Eikova-

eiduho Eykeg@aioc

Eikova nou BAénel o

onTiKO EVKEPAAOC

Eyxpwpn OnTIKG KEVTPO

- TV kauepa

AL KaAwdio
LUOKEUN HeETagopUg
ARWNG SRS
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* Look steadily at white cross
* Move head slowly toward and away from figure

* At a particular head position the white disk completely
disappears from view

+




Conceptual Quiz: A lens is used to image an object onto a screen. If the right half of the
lens is covered,

1.the left half of the image disappears. 2.the right half of the image disappears.

3.the entire image disappears. 4.the image becomes blurred.

5.the image becomes fainter.

P ray

When we block half of the lens, we simply block half of the rays passing through
the lens. We still receive a full image; it is just fainter.



& an“aTlopég £|K6VG§ cornea lens retina F\

@ To pmg ewoépyeTor otov 000aAp0, or100AaTon A
oTO. owapopa néca, QPTavEL GTOV
au@BANoTPOEdY), OMOV UETUTPEMETOL  GE
VEVPIKO TOANO 7OV O0O0EVEL ME TO VELPLKA
KUTTOPO TOVL ONTIKOV VEVPOL TPOS TOV
eYKEPOAO Kou gKeEl yivetor N emelepyaoio TOV
O LATOS KOl AvVTIANYN TS EIKOVUG.
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2ZXNMATIK avamrapaoracn rwv

v H d1aBAa0TIKN 10XUG METPIETAI OE DIOTITPIES KAl S100AQGTIKWV PEGWY pE TOUC

gival ion Ye TO AVTIOTPOPO TNG EOTIOKNG avrioToIxouC SEIKTEC
aTTO0TAONG O€ YETPA: 61a6Aaong
(cornea=keparos&idng,
D= 1 lens=¢@akaog,
goriak)anooraon(m) retina=au@iBAnoTposidiis)

2TOV KEPATOEION Kal aTOV KPUOTAAAOEION (AaKO ol
QWTEIVEC aKTiveC O1aBAwvrail Ki o BaBuoc diaBAaonc
géapraral amrd TNV KAUTTUAOTNTA TwV ETTIPAVEIWV
TOUC KI QTTO TN OXETIKA TAXUTNTA TOU QWTOC OE
AUTEC.
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ANATOMIA TOY OPOAAMOY -

AMOIBAHXTPOEIAHX-

@ O apeIPAnoTpoctdNC UETOTPETEL TIC OTTTIKEC EIKOVEC G€ PIONAEKTPIKA GHLOTA TTOV

oTéEAVOVTOL EMELTA Y10 ENEEEPYOGTIO GTOV EYKEPANO.

@ Anoteheiton omd 6-7 oTpOUATO POTOLLOICONTOV KLTTAP®VY, EVD TO EMPAVELNKO
GTPOUO TOV GOTOVTOOOYEDV TOL AUPPANGTPOEOOVS amoTEAEITOL OO TO. pafdia Kol
T0, KOvia. XTI AKPES TOV paPoimv Kol TOV KOVIOV KUKAOPOPEL Lo, YpOCTIKT 0VGid, 1

poooyivy.
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Ta pafoia civon mepimov 120 ekoatoppvpro o€ KGOe
nar, OVOHLOLONOPPO. KOTOVERUEVD, GTOV
au@ipinotposon], moOAY gvaicOnte oe  QoTEVI
oKTwvoPoiio pnkovg kvpatos 360-680 nm (péyvotn
gvaeOnoia: A=550 nm). Eivol gvaicOnto 6to apvopo
PGS, GTNV KiVI|61] KOl GE PIKPES OLAPOPES TS POTEIVIG
évtaong, Ovowilovrac  PéPfore  mooooTO  TOV
AETTOUEPELOV KOL TOV YPORATOS TOV OVTIKELUEVOV
(CKOTOTIKI OpacH - TEPIPEPEIOKY OPOCH]).

Ta kwvia givor Tepimov 6-7 ekaToppvpLo o€ KAOE paTe,
BploKOVTUL GUYKEVIPOUEVO GTNV TEPLOYN TNGS OYPOS
KNAMO OGS Ko, 0TS Kot To pafoia, amrovotdlovy EVTEAMG
oo To TVPAO onueio. Eivor gvaicOnto oto Aapmpo
POS, Ol YPMOOTIKES TOVS ERPAVICOVY  OLUPOPETIKA
QPAOHOTO OTOPPOPNONS TOV PMTOS, NE KOPLPES GTO
570, 540 kor 450 nm mov ovoyerilovror pe TNV
TPLypouoTIK) Ocwpia Thng Eyypouns opacyg.

O1 omtikés vevpikés iveg gival mepimov 1 gkaToppvpro.
To xovia Tov kKevrpikov BoOpiov cvuvofovtal To KaBiva
YOPLOTA NE U0, VEVPLIKN Iva, EVA TO VTOAOLTO KOV,
kov to poPoio (100 popoio pali) porpalovror pic
OTTTIKI] VEVPIKY Tva.
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@& Eikova Tou au@iBAnorTposidn, OTwe Q@aiveral e 10 0QOAALOOTKOTTIO

2TO KEVTPO TOU AM@IBANCTPOEION Eival TO OTTTIKO VEUPO, HIO KUKAIKA TTPOG
oval Agukn emi@aveia dlaoTaoewyv 2 X 1.5 mm Trepitrou. ATrd TO KEVTPO TOU
OTITIKOU VEUPOU EKIVOUV TA KUPIOTEPO AIJO@POpPA ayyeEiad Tou
au@IBANCTPOELION. Z& TrepiTTou 17° (4.5-5 mm) 1TPOg TA APICTEPA TOU (N
OUOMIoU POPEG N SIGUETPOG TOU DioKOU), @aiveTal n oxedov oval oto oXAuAa,
eAgU0epn aipoPOPWY ayyEiwv oKoUupa TTEPIOXN, TO oBpio, TO OoTroio €ivai
OTO KEVTPO TNG TTEPIOXNG TNG
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The morphologies of individual neurons that make up the retina and contribute processes for
synaptic interaction in the plexiform layers have been described over the years from using various
anatomical techniques. Principal amongst these is a specific neural stain named after a famous early
Italian neuroanatomist, Camillo Golgi (1885), who lived at the end of the last century. This staining
method was used most extensively and with extraordinary success by the great Spanish anatomist
Ramon y Cajal (1892).
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Colour vision
Depending on the type (red — 74%, green — 10%, blue — 16%) cones are
the most sensitive to the different wavelengths.

Red, green, blue cones light sensitivity.

Trichromatic theory (Young-Helmholtz) is based on the idea that

colour vision is a result of combination of different responses to three
basic colours.

Y =R+G+B
The relative intensities of individual primary colours (r=R/Y,g=G/Y,b =
B/Y) are normalised to one:

r+g+b=1

Any colour can be expressed as a mix of the three primary components.
White is a sum of all primary colours mixed in equal proportions (r=g =
b =0.33).
Secondary colours are obtained as a mixture of two primary colours.



3548 Biophysical Journal Volume 89 MNovember 2005 3548-3554

Orientation Behavior of Retinal Photoreceptors in Alternating
Electric Fields

M. Radu,*™ M. lonescu,** N. Irimescu,® K. lliescu,” R. Pologea-Moraru,” and E. Kovacs®

*Biophysics and Cellular Bistechnology Depardment, Carol Davila University of Medicine and Pharmacy, Bucharest, Romania;
THoria Hulubei National Institute for Physics and Nuclear Engineering, Bucharest, Magurele, Romania; *Diabetes and Nutrition
Department, N. Malaxa Hospital, Bucharest, Romania; and SNational Institute of Infectious Disease, “Prof. Dr. Matei Bals”,
Bucharest, Romania

FIGURE 6 An example of various orientation of

Biophysical Journal 89(5) 3548-3554 ROS in AC fields of different frequencies: (a) without
AC field; (&) parallel orientation of the cells (AC, f =
50 kHz; E ~ 300 Viem), (¢} perpendicular orientation
of the cells (AC, f= 120 kHz: E ~— 300 V/cm).
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Cone sensitivities

* Three cone types (S, M, and L) are roughly
blue, green, and red sensors, respectively.
Their peak sensitivities occur at ~430nm,
560nm, and 610nm for "average" human.
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Luminous Efficiency (Im/W)
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Figure 9. The scotopic and the photopic curves of spectral luminous efficacy
(non-normalised values).
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Figure 10. The scotopic and the photopic curves of relative spectral luminous efficiency as specified
by the CIE (normalised values).



Features of visual perception l ﬁ f

only small site at center of retina — the - .
area fovea, allows to see objects in = foveal vision
color and with high clearness
saccades allow to control by the fixing __ paracentral XapakrnpioTika rng
point of sight to form general Lt 4 e
impression about scene using precise T OTTIKNG dV,TlAI]l[ln,g
processing of separate fragments (fovea=fo0pio),(sikova
rods and cones are not evenly armo 1o 6IG6I'KTUO).
distributed along of retina
vision accuracy to retina edges is _
decreasing \ p_erlpheral \
© vision
\ Features of visual perception l ﬁ
300~ — Optic disc
< within paracentral area E R [l
KgTdVO[.lI]’ Twv color vision is still existing ¢ o} s N |
pwroUtodoxEwv aTOV and could be used for 3
au@iBAnorposidn xirwva > imaging of coded light /
(eIkOva amro ro sequences 2 |
d1adikruo) 0 s .

80 &0 40 20 0 20 40 80 ac
Masal Tempoidl

-) Eccentricity (degrees)

Photoreceptors’ distribution on eye retina
(http:/IV\ANw.yorku.c:a/facuIty/academic/pkaiser/eye/retdist.html)
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OCULAR ABSORPTION SITE vs WAVELENGTH
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2XNUATIK avamrapaocraocn rng ImopEiac Tou WToC Kai TnG HETATPOTTAC TOU OE
EIKOVA OTOV EYKEQPAAO (sIkOva arro 1o S1adikTuo)

2Tpaficudc ovopualeTor 11 VEVPOUVIKI] OL0TUPOYN
TOV LOTIOV, KOTA TNV 0T0l0 01 AS0VES TG 0paoTS
TOV 000 HOTIAOV 0&V KOTELOUVOVTOL TOLTOYpOVA
GTO GIUEL0 TPOSNAMGTC.




@ Y TEPEOCKOTIKY 0pO.GH

H eldypotn oprlovtia o10@opa TV 0V0 GUPIPANGTPOEOIKOV EIKOVOV, TOV
umopel va mpokaAiéser TV oicOnon tov PBaOovg, avrioTolyEl 6TOV 0VOO
(KOTOPAL) TNG OTEPEOGKOMIKNG Opuons, Kol KaOopilel TNV GTEPEOGKOTIKN
ovtnte. H otepeookomkn o&vTnTa peTplétorl o€ ogvTEPOLENTE TOEOVL
(sec/arc).

ETH B lizatian techni
e e vimrlaaton feeiniques il TTH Basic wisualization Techmiques r=rm [ ETH Basic msualzaan eThmgues =
1D visualization B . L o
2D visualization 3D visualization
= Quite traditional signal T . . ’
visuallzation Little help can be offered + The human visual system is not trained to perceive
| | o the human visual system volumetric data
itz Sk Cil | is too good for us - Taols are needed for optimal presentation
best way for presentation P R e COriginally: presenting slices in a clever wa
+ EKG elementary functionality i ally- p Ly hiezl way
i * Interactive contrast ° Gal o i

» EEG (multi-channel) T » Curved reconstiuctions
* A-mode ultrasound « Nolga raduction = Multiplanar reconstruction

+ Toole for « 4th dimension can be incorporeted (dynamics)

measuremeantiguantification + Simplifying the data in a way radiology usually does:
+ Imagefdata fusion projection
* Mevertheless we can do a + Simulsted radiographs (DRR)
lot of harm + Generate phisically non-realizable contrast: maximum intensity
Elastogram %t histogram equalization prajection (MIF)
A Iy = Combination with maotion parallax
Zghics Whkdlaos 2 e ool n0s  Summer School: Advances in Medical imaging Sdde 8 of 55 Aghics Nikciaos 2830 apni 2005 Surrener Schoal: Advances in Medical Imaging Sl 14 of 55
.:!,“‘ Basic wisualization techniques Isprs ETH e Application examples Isprs

sgnios Nikolaos 24-25 sprl 2006 Summer Schocl Advances in féedical Imagin: Sikde 18 of 66

nces in Medical Imaging Elde 50 of 55




@ Y TEPEOCKOTIKY 0pO.GH

AT

H glhayotn opllovtio ow0@opd TV 000 au@IpANGTPOEIOIKOV EIKOVOV, TOV
umopel vo mpokaAiéoer TNV aicOnon tov Pabovg, avrioToryEl 6TOV 0VOO
(KOTOPAL) TG OTEPEOGKOMIKNG Opaons, Kol KoBopiler TNV OTEPEOCKOMTIKI)
ovtnte. H otepeookomiky] oSOTnTo pETPLETOL OE OEVLTEPOAENMTO TOEOVL
(sec/arc).

Left evesees: @
Right eve sees: @ &
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Nearsighted Example — find RP

Far point: 521 cm
Eyeglasses worn 2 cm from eye.

Distant  Image formed
object by concave lens

Far
point

5321 em 42 em =519 ¢m =|d,

We want to see far away: d;= 90; d,=-519 cm (virtual)

1 1 1 1 1 1 .
—_—=—t—=— = = —0.193 diopters
f d d «© -=519cm =5.19




OPATH KAl ONTIKO LYITHMA TOY Qeas

Yriapxel peydadn Swagopd avapesa ota dropa oty avadoyia petady L- ke-
viov kal M-kevieov: o opopéva atopa ta M- keovia etval 1E00eplg QopEg TIEPLO-
ootepa arnod ta L- kevia, eve oe adAda dropa ta L- ravia eival eikool @opég re-
rrovETERE avid i A RWYILE, KRG var oyntutun kU Juodsuioupya ugg ey-
XpopNg opaongis, Autd ogeidetal oto OTL UnApXxel Eva ovoinpa puBpong tu
OUOXETIOROU twv epelopdieav.

H amouoia 1 1 6U0?kalt0up\{i(1 HEPIKI) I} OAKY), KArowou eiboug Kaviwv
051]\;&,1 oty axpopatoyia (color blmdneqs} KaBog undapxouv tpia £ibn kw-
Vigy, Udpxouv Kal tpelg KUpleg katyopies axpopatoypiag. Xe anoucia 1y pn
Aettoupyia 1oV L- keviev éxoupe npetaverta, (1% otoug avbpeg, onavia oug
yuvaikeg), eve tv M- Kaviov, deutepavertia (1% otoug avdpeg, 0.01% oug yu-
vaikeg), Kat 1ol OUYXEETAL TO MPAOVO pe to KOKKIvo. H 1o ondavia repintoon
givan 1) tpriavertia, n anovcia 1y jan Asttoupyia v S- Keviav.

IXAHa 5-5-11: ElkGva PE LOIOAOYIKN XPWHATIKI avTiAngn (v a), JE TTR@TavRTTIa
(riéivea 6), pe Sevtepavearia (kaTe a), kai he TpIraveTia (kére §).

O1 ouvkekpuaévee naBnosic poxkalolv coPapny abuvania Siakplong twv
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EMMETROPIA

Optics of Human Eyes

Barry Milder, MD

Slide 4. The emmetropic eye, with
accommodation relaxed, focuses
parallel light from optical infinity on the _
retina. e

MYOPIA

Slide 5. The myopic eye, with
accommodation relaxed, focuses light
from infinity anterior to the retina.

HYPEROPIA

Slide 7. The hyperopic eye, with
accommodation relaxed, focuses light
from infinity behind the retina. —



http://www.ophthalmic.hyperguides.com/Tutorials/clinical/optics/default.asp
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Nearsighted Example — find RP

Far point: 521 cm

Eyeglasses worn 2 cm from eye.
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KEPATOELON 1 TOL QUKOU ©TO OPWOVTIO EMIMESO OwPEPEL OO TNV
avVTIOTOLYT 6TO KUTUKOPLPO ETITEDO. vy

AoCTIYHOTIONOS: XTOV  aoTIypotiopd 1 dwomtpikl] woyds  Tov ?\

Astigmatism. When the power of cornea or lens in horizontal plane is
different from power in vertical plane. Cylindrical or toroidal eyeglasses

correct the deffect.
ASTIGMATISM

The astigmatic eye focuses light as
a conoid of Sturm, with focal lines
at each end and a circle in the
dioptric middle. The image of a
point source of light at several
planes within the conoid is shown

below the eye. 70000 (| '
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O KOTOPPAKTNGS: pE TNV TAPOSO TG NMKIAG, 0 KPLGTAALOELING % '
Q@UKOGS TOV ROTIOV «O00AAVEL) KUl TPETEL VO AVTIKATAOTAOEL. %

Common Disorders
*Near/Farsightedness —Inability to focus the image clearly on the retina
*Presbyopia—Age related stiffening of lens
eCataracts —clouding of lens usually due to age and disease.
*In US: 5,500,000 people have cataracts.
eCataracts are the leading cause of blindness in the world.
Is there a biomedical solution?
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Opyava £EETaoNG 0POAANOAOYIKWY TTAONCEWY —
TOVOMETPA

Tono! tovopéTplov

H petpnan tng BOM yiveTal e £181ka Opyaova, 10 TOVOUETDa. Baoikd undpxouy U0 TUNo! Tovo-
HETQMV, TO TOVOUETDO EMNNESDOENS NOU EQXETAI O ENGQQN JE TOV KEQOTOEION XMOVA KI1 TO TOVO-
HETDO QEQOC NouU SEV EQXETOI OF ENQPN JE TOV KEQOTOEIEN.

Tovouerpo emnedwocwe (Applanation tonometer)

TO TOVOUET DD ENNESDOE C PELEI EIBIKD NRITUA NOU EQXETOI OF ENGN LE TOV KEQOTOEIGN XIT VO
ToU ogeafipol kol Tov EmnES@VEL. H NiESN NOU gname mal yia va ENNESmEE! 0 KERITOEINC KOBoRIZEl
TV TIUA Tno BOM. To mo ywodTd K31 EUpUTERD X¥pNOIRoNoIDUPEVD TOVOUETDO ENNESDOIEDS ENTI TO
TovopeTpo Goldmann, To onolo NpOCORUOZETal OTN CISUOEIHN ALIa vio va peTpnaein BEON. BempEl-
TOI TO M2 GEI0NIoTo ToVoRETRo. Na ™h petpnon tne BON XpEidfeTal NponyoUPEVRS N EVOTANaEn aval-
oanTikoU KoARUZIou yIia va avaic8nTononeel 0 KEROTOEIGNS. XDENCETAl ENIONC N XpNoN XpMOTIKNG OU-
giac, TN phoupockERNC, Nou SITAUETD oTa SaKpUd KOl EEonAoVETD OTOV KEROTOEEN. OTav TO Npi-
OHO TOU TOVOUETDOU ERBEI OF ENGPN UE TOV KEROTOE BN, TXNUOTIéovTal 00 EyxpoUa nukdkfa. Me
N JESOSD TNC ENNESMOEMC YNOREl va YETPNEE! eniong n BOM e gopnTd TOVOUETRD, ONmc Eival TO
TOVORETRO Perking ¥l To NAEKTDOVIKD TOVOUETRD "tonopen . To “tonopen’ emnedovEl nofu Pikpn -
NKPOVEID TOU KEQOTOEISN K3 ENTNIGIDITEDRD ¥DNTIWO OTOV UNOEEoUY OUAEC N oiBnUa oTov KEQOTOEISN.



Tunol tovopéEtpwy

H pétpnan tnc EON vivetal Ye s1dikd opyava, T TovopeTpa. Baodikd undpxouy dUo TUnol Tovo-
LETPWY, TO TOVOUETPO EMNEGWOEWE NOY ENXETAI O ENAMPA PE TOV KEQATOEIGA XITWOVA KAl TO TOVO-
LETPO QEROC NOU BEV ERXETAI OE ENQMN UE TOV KEPATOEIAN.

Tovoperpo emnebwoewc (Applanation tonometer)

To TOVOUETRO ENNESMOEWE PENEI EIBIKO NPIOUa NOU EPXETAI O ENQQPN UE TOV KELATOEISN XITWmVa
TOU 0gBaipol kKal tov ENNESWVEL H NiEon nou anaiteital via va ENINESwBE 0 KEPATOEISNE KaBopIZEl
TV TIWA Tnc EOMN. To nio wWooto Kal EVpUTERT XpNOLoNoIoUPEVD TOVOUETPD ENINESMOEME ENVAI TO
TovopeTpo Goldmann, o onoio NPooapUOZETal Ot OXIOLOEISH Auxvia via va JETpnBEel n EON. Bewpei-
O TO MO QZIONITTo TovOUETPo. Na tn PETpnon tnc EON xpeidZetal nponyoudEvas n evotanain aval-
oBnTukoU koAfupiou yvia va avaioBntononBgel o KEpOToEISHE. XPEIGZETAl ENIONC N XpHon XpwoTIKAC oU-
giac, Tne ghoupookeivne, nou diafdetal ota dakpua kol EEanfwyveTal otov kKEpatosdn. Otav to npi-
OMa TOU TOVORETPOU EPBEI O ENQPN WE TOV KEPATOEISN, oxnuatiZovial U0 Eyxpopa nuikokfia, Me
N YEBOSO TNC ENINESWOEWE PNOPEI va JETPNBEI Enionc n EON pe popntd TovOouETpa, Onwc Eival To
TOVOUETPO Perkins kal 1o nAEKTpovIKO TOVORETPO “tonopen™. To “"tonopen” enNESOVEI NOAY pIKpn &-
NIPAVEID TOU KEQATOEIAN KOl Eval IdIaitepa xpRoipo drav undpxouv oUAES N oidnua ooV KEPOTOEISA.

Tovoperpo aépoc (Air-puff tonometer)

To TOVOUETPO autd PETpasl tnv EOMN PE Tn Xpnon agpa, xwmpic va £pBEl O ENQPR UE TOV O-
pBafpd. O HETPAOEIC TOU PNOPEl va napouoidZouy anokfiosic kal Gsv BEwpEital nodl afionoto.
H pEtpnon tnc EON pnopel va yivel xwpic Tn xpnon avaioentikoy otayovoy. 0 JETPAOEIC JE TO
TOVOUETDO QUTO EXOUV OXEON PE TO XpOVO Nou XpEIGZETal SEGoUEVN 10XUC QEPOC va ENNESWMOEI
GESOPEVN NEPIOXA TOU KELATOEISA.



Tovouetpo PASCAL (Dynamic contour tonometer)

Eival veotepne yveviac tovopstpo Unpiakne texvofoyiac, nou npooapudleTal otn oxIounsIidn
Auxvia kKal AEIToUpYEl YE pnatapia. Na va PetpnBei n EON to ~ tip” tTou TOVOUETPOU EPXETAl OF &-
nagEn UE TOV KERATOEIGA yIa Aiva SEUTERORENTO KOl TA QNOTEASOUATa EKTUN@VOVTal O JETPNOEIC
LE TO TOVOUETPO QUTO ENNPEAZOVTAI OF PIKPOTEPD BaBUS and To NAXOC TOU KEPOTOEIG0UC, OF OXE-
on UE TO TOVOUETPO EniNedwoswme. Eival idlaitepa xpnaoiyo yia ™ wetpnon tne EON os dtoua nou
ExouUv UNopAnBei 08 SlaBAQOTIKA ENEUBOON OTOV KEPATOEISN KOl £XEI EAQTTWBE TO NAXOC TOU.

Tovouetpo Shiotz

H ugtpnon tne EON otnpidetal otny EURUBION Now Npokafsl katd TNy ENaQA TOU UE TOV KEPQ-
TOEISA, avadoya YE To Bapidl nou tonoBetetal otny &58IKA UNodoxn nou pEREL. ZuvodelsTal and
EIGIKOUC NIVAKES YIQ TN JETATRONN TNC METPAOE®E NouU GEiXVEl oTny KAIJaKa Nou EREI 08 mm Ha.
Agv Bewpeital nodd afomoto, Adyo Tov anokfioswmy Nou NapouoiaZel and TIc NPayUatikes TIED
KQl OUOIO0TIKG GEV XpNOILONOoIETal ORUERA.



Opyava gg€taong oPOaAoAoYIKWY TTOORCEWY —
OPOAANOOKOTTIO

Tpdnol owlaApookdénnonc

H ogpBaiyookdnnan i BUBoOKONNON gKTEASITAI KE 818IKA Opyava, Ta opBafuogkona nou Npo-
KOAoUY PEVEBUVON TNC SIKOVAC TOU BuBol. H sZETaon YUNopEi va vivel JE QUEDD N EPYPEDD TROno,
avafoya Ye o gidoc Tou opBafuodkonioy Nou xpnaigonolgital.

Apeon owBaApookonnon

H E£T00N QUTA NPAYUOTONOIETAl JE KPR opnTh OUOKEUN NOU EKNEUNE! WIa SEOUN POTOC KOl
MEOW TNC KOPNC TOU 0pBafipol kasiotatal opatoc o BUBos Tou ogpsaipol. To dueoo ogpeafipookd-
M0, EKTOC and tn GEoUN PoTOC NOU EKNEUNE, PEPEI NERIOTREPOUEVD SIOKD PE SI0pBWTIKOUC ¢pa-
Kouc. Me Tn BoRBEID TwV PaKmy autmy SIopBwvovTal Tuxdy Sia8faotkee avopafiee (Pumnia, unep-
METP@NIQ), MOTE N EKOVA TOU BUBOU va aivETAl 0apnc Kal kaBapn. Me ty aueon ogpBafipookonn-
on ENTUYXAVETal SEkanevTanidoia nepinoy peyevBuon. H aueon ogplafiuookdnnon npaypRatonoler
TOI YE TOV Eva 0pBaiud. H Ekdva Nou Napatnpseital Eival open, aflfd v ival OTEREDTKONIKN.

Eupeon n &10@B8alun opdaiyookonnon

MPayUOTONOIETAl JE TO EPKEDD OYPBARALOOTKOMIO NOU OTNRIZETOI OTO KEQAAI Tou EEeTa0Tn. H &-
EETaon Tou BuBol yiveTal PE Tn BonBeia sidikol pakol Nou Kpatd o EEETA0TAC NPO ToU EEETalo-
MEVOU opBafiuol otov onoio KQI Npoonimel n gpoTeENH GEOUN NoU EKNEUNE! TO opBafipookono kal
OTN OUVEXEID EIDEPKETAI EVIOC TOU 0pBaduoy, YEOJm TNC KOPNC, VI va KOTAOTEl opatoc o BuBoe.
Me Tnv EUPEON OpBAANOoKONNON EMNITUYXAVET MIKDOTEDN PEVEBUVON OF OXEON PE Tnv AueEon,
aifd kaBiotatal opat EUpUTELN NERIOXN TOU BUBOU Kol pAfoTa KE SibgBaiun dpaon. H gikdva
NoU NOpAaTtnpETal YE Ty EUPEDN ogBanPooKoOnnon Elal QVESTROUPEYN.



Broytkpookonikn efétaan tou ffubou

H eEetaon Tou BUBol PNopel va yivel Enionc otn oxIoUosIdn Auxvia PE tn PonBein edikoy ¢pa-
Keov. ExEl TO NASOVEKTNPA OTI ENITUYXAVETO OTEREDOKONIKA EIKOVA O PEVAAN JEYEBUVON Kal PNo-
PEI va Yivel AEMOUEREDTEPN EEETQON TOU BUBOL, OF OfAN TOU TNV EKTaon.

Na th AENTOPEREDTEDN EEETOON TOU BUBOL XpEIdZetal SIaotodn TnC KOpne Tou ogpBafuol uE
PUSPpIOTIKG papuaka. H pudpicon gival 1Idaitepa avaykaia 08 NEQINTWOEIC NoU Unapxowy Bofepo-
TNTEC OTa SI06A00TIKG PEDO, Onwe Katappaktne, BoAEpOTNTEC OTOV KERATOEISH M OTO vafoEIBEL.
LE NEPIMMOEIC Nou Ta Sa6Aaotika YEoa napouoiaZowy ooBapec BoAepotnTes, n BUBDOKONIKA &-
EETaon tou PuBony eival duoxepnc n kal aduvatn. H evotaiain gudpiatkoy papuakoy npokansl
BAuBoc TC opageme kKal Ba NpENEl va Enonpaivetal otov eEsTaddpevo, 1I51aitepa AV NPOKEITAl va
oSnYAOElI JETA TNy EEETOON. ZE ATONA WE OTEVN ywvia NpooBiou Bafduou XpeIdZetal Npoooxn &-
NEIGN N Ppudpiaon Ynopei va npokafgosl ofl yiaUkmpa JE anoTEAEoNAa TN ONPaVTIKA auinon tne
evdopeafuiou NEoewe. To okl yAaUkmPa xapaktnpiZeta ano evtovo BoApikd afvoc, kegpadanyia,
VaUTIa, TAon Npoc EUETO M EYETO KAl EXEI avaykn QUEONC OVTILETOMONC.



H avtiAnyn Tou eUKpPIVOUG €10WAOU TOU QWTICHEVOU BUBOU AEyeTal OQPOAALOTKOTTNGN.

Otav o BuBd6¢ Tou 0POAALOU PWTIOBEI e KATAAANAO QWTIOUO , TOTE HOVO UTTOPEI VA YiVEl
oparto 1O €idWAO TOUu BUBOU TO OTTOIO EUPAVICETAI PETATOTTIOUEVO TTIO MTTPOCTA dNAadn)
KOVTA gTO TTITTED0 TS KOPNGS TOU 0POAALOU TOU agBOevOoUC.

2UXVA QTTaITEITAI PJudpiaon TNG KOPNG £T01 WOTE va HEYAAWGTE! N OIAUETPOG TNG(>4mm)
£TO1 WOTE VA gival TTI0 EUKOAN n diadikaagia TnG opOaAuookotTnan. OTwe eaivetal Kai gTo
OXNHa N HEYOAUTEPN KOPN TTPOCEPEPEI HEYAAUTEPN ETTIQAVEIA ETTIOKOTTNONG.

AtrapaitnTn TTPOUTTOBEDN VIO VA ETTITEUXOEI T .

Mia  AveTn o@POBaApooKkoTnon, E€ival 0 = R

oQPOaAPOC TOU aagBevr) va QwTIOBEI atro _

TNy Tou PBpiokeTar oTtov idlI0 afova e N _

AUTOV. 2€ QVTIOETN TIEPITITWON N KOpPN _ Ah 4
Ji

QaiveTalI oAV Jaupn OTTH.

Subject Mirror Sight Observer - 4

i, S Y
- | N

Diaphragm

Light source



Opyava e¢ETaong oPOAANOAOYIKWY TTAONCEWYV — OXIOHOEIONG Au)Via




Opyava gE€taong o@OaAOAOYIKWY TTOORCEWY — TOTTOYPAPia
KEPATOEIOOUG

Corneal Topography principles
[1 Multiple light concentric rings are projected on the cornea.

[1 The reflected image is captured on charge-coupled device (CCD) camera.

[1 Computer software analyzes the data and displays the results in a variety of
formats

Methods

Large Cone

Topographic results as exported in

ASCII raw data file.
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ToroBéton acBevn evtoc e£eTOGTIKOV KOVOL

EvbBuypauuion kot eotioom tov e€gtaldpevov o@Oaipon

Oudxevipor emTEVOi 00KTUAOL TPOPAAAOVTOL OTNV EUTPOC EMLPAVELN TOV OPOAALOV
Avéxloom TV 00KTLAI®V Kol KOTOypapT] TNG EIKOVOS amd KAUEPO ANYNG

ANyY1N TPOTOYEVDOV dEO0UEVMV- TOTOYPAPIKT] TTANPOPOPT|ON

Epapuoyn ailyopifumv e vTtoAoy1oTIKO GUGTHLO

Pnoeromoinon g ewkovag. Iapovsioon tomoypapikodv yoptov uéow tov HY
Epunveia anoterecudtmv



TOTTOYPAPIKEC 2UOKEUEC

MeyaAou Kwvou

+ Ileovextnuoo
AwaBétovy mep1ocdTEPOVE dUKTVATIOVC.
Métpnon og meplocdTEPQ GNUELQ.

Meyalvtepn axpifeta.

- Meiovektnuora

ASy® peydAng amdcsTocmC opyavov-
KEPATOEWOVCoYNUATICOVTAL OKIEC ot PO,
BAepapioec.

2 TETOLEG TEPUTTMGELS EYOVUE EAATN d€00UEVQL
Y10, TNV TOTOYPAPN o).



TOTTOYPAPIKEC 2UOKEUEC

 MiKpou Kwvou

+ Ileovextnuoo

Métpnomn moAd Kovid GtV KEPATOELOIKN
EMPAVELQL.

EAldyiota vekpa onueio.

- Meiovektnuora
A1yoTtEPOL dUKTOALOL.

Mukpdtepn axpifeta.




Various types of topographic representations

Standard/Normalized scale/Diopter Map — Rings over the cornea —
Lost measurements

Various types of topographic representations
Standard/ /Diopter Map

Apostolaki, Eleana
Exam

Standard

Hormalized  Diop

SRI: 0.44 PWA: 20/20-20/25 SAl: 0.16

Various types of topographic representations Standard/Normalized
scale/Diopter Map — 3-D representation




Epappoyec otnv O@BaAuoAoyia

Aidyvwon o@BaAuoAoyikwy TTabrnoswy
*  Kepatokwvog

_\Nma, o Xapaktnpiletor amd oTadl0K)
(Keratoconus |

\\\Ktw AEMTLVOT TOV KEPATOELDY], LUE

BN GUVETELD 0V TOG VO,
| ) TOPOUOPPDOVETUL TPOG TO EUTPOC
) y/ KO VO TOLPVEL TO GYNUL KOVOD.

Tomoypa@ikn £IKOVO GUUUETPIKOD OGTLY LOTIGLLOV



Video Cameras Learn from Insect Eyes

ADELAIDE, Australia, Aug. 30, 2006 -- The bane of all
wedding videos -- the bride in front of a window whose
face is so shadowed that her features are obscured --
may soon be a thing of the past.

By mimicking how insects see, a University of Adelaide
researcher can now produce digital videos in which every
detail is visible. The technique solves a critical problem
with surveillance cameras, for which image clarity is
everything.

Traditional cameras use a single average light setting to
control image brightness. This is fine, said Brinkworth, if
there are similar levels of lighting over the entire scene.
But it's not so good if some parts are much brighter than
others. "In nature, the individual cells of the eye adjust to
a part of the image independently in order to capture the
maximum amount of information about the scene. This
means that even in difficult lighting conditions, such as a
person standing in front of a window, you can see both
the person's face and the scenery outside at the same
time, something a traditional camera cannot do."




Avagopa 0Zpata mov oyeTiCovral pe TNV OVTIANYN TG EIKOVOG GTNV e
avOpomvn 6poon

YKEAAYH YTON ANOPQIIINO OPOAAMO

oY KE0UOT Eival 1] GTOKAON TG TOPELNS TOV QOTOVIOV amd TNV £v0vypapun
TPOYLA, AOY® GVOHOLOYEVELAV TOV HEGOV GTO OTOL0 OL0.0L00VTaL.

oH oKé0001 Umopel vo OLOYMPLOTEL GE OVO €1ON GVAAOYQ HE TO GV TO GMOTOVIO
owTnpel v evépyeld tov N OyL. 'Etor £rovpe v £rhooTiky] okEdao OOV TO
POTOVIO VOIGTOTOL UNOEVIKY] GVTOALOYN EVEPYEWNS KOL TNV U1 EAOGTIKI] 7OV
nepriappaver petafoin tng evépyslog TS oKeOULONEVNS OKTIVOPOALGG.

oH okédaon cfoptdton: o) to pnéyeboc Tov GKEGOOTI] 6E GYEGT UE TO UNKOG
KOpoTog TG okedalopevns aktivofoiriag, B) v dww@opd TV SEIKTOV d100AaoNG
TOV HEGOV TTOV OLUOIOETOL 6E GYEGT] UE VTO TOV GKEDUGTN, Y) TNV TUKVOTITO TOV
GKEDUGTAV, 0) TNV YOVIN GKESUGTG.

e Av Bsmprioovue OTL 0 CKEOUOTIG TEPLYPAPETOL OO £VE GOUIPIKO OYKO OLOUETPOV
d ko 611 okedaler H/M axtivofoiio pikovg KOpatog A, T6TE dlaKpivovue TIg
TOPUKATO TEPLTTAOOCELS:
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External Surface Reflection Wh 4

of the human lens. —
Top: Internal reflection of

the human lens.

Bottom: Internal reflection
of an acrylic IOL.

Internal surface reflection can be minimized if the ARC is less than 17.0mm



vXkédaon Rayleigh (A > d): H digpyacia avty eivar vrevbovn yuo v
AVTIANYM TOV TEPICGOTEP®Y YPOUATOV TOL TAPATNPOVLUE VO £XOVV Td IAPOopaL
QVTIKEILEVO, O@QOV oTNV 7AEPImT®OOoN oVt 1N Evtoon TG OKEOULOUEVC
akTvoPBoriog €ival aviioTpOP®E avAAOYN UE TNV TETAPTN OVLVOUN TOL UNKOUG
KOMOTOG.

vXkédaon Mie (A =~ d): ‘Eyst pikpf emAeKTIKOTNTO 6TO PUNKOC KOUOTOG, Y10,
aVTO Kol 6KEOALEL OYEOOV OAO TOL UNKN KOUOTOC UE TNV 1010 £vTooT), KATL Tov
OIKOOAOYEL T.Y. TOV AOYO Y10 TOV OO0 TO. GUVVEPO POivOVTOL AEVKA.

v Osopio_avopoing mepilaong (d > A): H katnyopia ovth eivar woAd
ONUOVTIKN] Y10, TNV KOTOvOnon Tng okEoaons otov avipomvo o@OaAud.
[IpOGOUOLDVEL IKOWVOTTOMTIKA TNV OKEOACT] TOL (PMOTOC Omd TOV KEPUTOEDN,
ONAGOT] atd dOUES OTMG TO KEPATOKVTTOPA 1 KATOES OVOUOALEG GTNV dOUT| TOL
KOALOLYOVOU.

Retinal
straylight:




20/20 vs. functional vision

Figure 1A, 20/20 vision does not always represent
goaied functi ion fo ryday life. Higher-
order aberrations can compromise quality of
vision in low light.

Frigure 1B, Patients today require good quality of
vision for everyday lile

Total higher-order aberrations over
time with LADARVision

RMS Error

1-memth poibap Lmonthd podop

Figure 2. With the LADARVision $ystem, higher-order aberrations decreased

steadily from preoperative measurements 1o 3-month calculations.



Contrast Sensitivity
m=98% m=85%  m=70% m=55% m=40%




BIO®YZIKH THX OPAZHY — EXHMATIEMOZ
EIKONAZ 1§ O®OAAMAIIATH;

/KeHcKoe nMULUo unu MyX4YmMHa urparwin Ha cakcodoHe?



H OPOAAMAIIATH KAI H ZXEZH THZ ME THN IATPIKH EIKONA

Image guality, compression and segmentation 151

icine

d

segmentation in me

25 Moo 4, pp. 149-154

Image quality, compression and

PAM MORGAN AND CLIVE FRANKISH

Jowirnal of Audiovisual Media in Medicine, Vol

Figure 2. The Hermann grid illusion.



BIO®YZIKH THZ OPAZHZ — ZXHMATIZMOZ EIKONAZ i OPOAAMAIIATH;
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