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ABSTRACT

Diabetic retinopathy remains a frightening prospect to patients and frustrates
physicians. Destruction of damaged retina by photocoasgulation remains the primary
treatment nearly 50 years after its introduction. The diabetes pandemic requires new
approaches to understand the pathophysiology and improve the detection,
prevention, and treatment of retinopathy. This perspective considers how the unique
anatomy and physiology of the retina may predispose it to the metabolic stresses of
diabetes. The roles of neural retinal alterations and impaired retinal insulin action in
the pathogenesis of early retinopathy and the mechanisms of vision loss are
emphasized. Potential means to overcome limitations of current animal models and
diagnostic testing are also presented with the goal of accelerating therapies to
manage retinopathy in the face of ongoing diabetes.

The system analysis eyes image to diagnose need to connect the computer
useful together for more efficiency by processing image, the data storage and other
learning information to use and get more system's efficiency. Then the doctor can

use the accuracy system and quick for treat later on.
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2.5 Matlab

MATLABuTUsunsuRoufamesanssaurgs ieldlunisduinmanaiin MATLAB
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|

s
=

'
= =

azmuUsazlasuntsuuadudugeuidngiu Fansldduusilu aray luMATLABLIS 1Y
#99989 dimension  dleufuniadeulusunaulunwdusialy Gevinlianusaiiae
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matrixdmiunuminemansuagimnssulusunsunils

dmnazasulnesuudimiuamnsandnues MATLAB  fivinlifulusunsud
wanganRunTsT e AmnssId oAl

1) MATLAB  Liulusunsanilenisdiuinuar wananaldieiiavuazunmdsd
Usgdnsaings lagn19uien Math Works Audalaliienudnly High-
PerformanceNumeric Computation and Visualization Software

2) MATLAB smugumsvinuseyafduaziiannsasiusingamaaiy
Tsunsuladnee

3) MATLAB § function flmsngaufunumsdanssuiiugiuannane wenaniugly
faanunsaidou function Tuslmilaganusaldvsslonian function  #ifegudaitels

wisngauiuaiveg lusiavngy
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4) dnvasmadeulusunsuly MATLAB aglndiAsanisideuaunmsnisndinenansi
Liﬂﬁum&ﬁﬂdwﬂ’iwmiL%auiﬂil,miuiﬂa'l%'mm%u@uﬁu C, FORTRAN 1i38du¢

5) MATLAB ﬁﬁ'l’mmw]‘iﬂium‘iL%EJuﬂ‘i’IWLLaS‘EUﬂWW‘ﬁQ2 fifnaz 3 Afldoged
U3z aNsnIn

6) MATLAB @1u190%1 Dynamic Link ﬁ’UIUiLLﬂiuﬁuﬂlvﬂii’i'}%Lﬂu Word, Excel

W398UI 51U UL windows7. MATLAB il toolbox 13aya function fitAwdrmsugly

1l

L/

DINT IR NNTBNUAIUIAINTTUTUEIDUY

2.6 Unyeyrusedng (Artificial Intelligence)
2.6.1 Introduction

Hayyuseieg (Artificial Intelligence) %39 1ale (A) unefisnanuaataiioud
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v X Yo a a a ¢ & = v a a ¢
a3199uliiudanluddde Jygrvssfugiluaivimdsluaivineinisnouianesd uay

Frnssudundn wadesmiemansluaiudugog1edniven YSvan wsed13nen Jeanan
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UygrusrivgilunisiSeusiteatunszuaunisnisin n13nsgsin Mslivana nsususa
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Uszamifleuiiieuuifnvenisvinuuesanssvesuyee uldlunisuityminisuds

q

Uszinvvestaya uwavkntyviaus weahia 1w n1sinsnginnuanaeevise n1suiuidules

agalshinnu esaandagurenistiyaavssiivg Insimudlnglesdnineemans

o8

Paufames BnvivintyanuszAvs AreassuininlinaeuiimesuesnuEINeIAEninie
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AMYIMNTIUAERS 1513500101918 9 91 ansthiluavvesineinsaouiaine e
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2.6.2 dvuveslyruszhivg
=0 a a ¢ = s ' <
fiAnfionuveatygnussfvguinuie Faunsadnniieeniu 4 Ussinnlngues

Tu 2 I Taun sewdne Jemddussuui@eunuuayed du dewiniussuuiissuuiniivgwe

(wsilddndusouniounywd) sewing Deruiuiuanudalundn fu dewiitdunisnsgyin

\Wunan



26

YaqduanAdovang ves Al ssliwwdnluguitiumanadundn iesannisi
Al ludszgndlduilam hisududesendeersuaivionuianvoswyud sdrslsinuion
e a lildshefulnsauysal Get 4 sefifldnsuiinuiiodtuey Tommdananide
ssuuiiAnwilausywd (Systems that think like humans)
wwﬁnixﬁﬁmﬁauwwé (Systems that act like humans)
‘iwuﬁﬁﬂ@&h&ﬁmﬂwa (Systems that think rationally)
isuuﬁmzﬁ’méwﬁmqma (Systems that act rationally)

o Y '3

wnl aeufames SuFTNENT uazwmnisal A9 uaa Aanunsa Yien aawg

=

A9 WAty usvanawa 1o Aee Juselemiliunn wu Sl aeudiumes fiveua neadu

U

o as [

Fdnnt danudnla TwiSesusslen wasauvanouds @unse Usvanana idiladselen i
Fuldlu nsdszunana aunludasaey d3a3end n1sUszanana nMeisssuend log
oy gyl aeuiawmed fimanuannsa lunsléniw dlanw uaziluvszgnd
NUAIUANY WU NMIRTeaey faznalu TUsunsuYsyanasm asavasums Musslead
finau asaaeu Tensal fenafianann wazmind arwanunse ffazdluld luses ns
wlaniwle

Jayausehivg Sadwdesd dnide Tomenow duduns wazafrenng 1§
dufuauiae InnsAndu udnn1s ngud wazisniseneg eyl asuRunes awiso

e egelivana dnsimun laseaiiegiu Anueus

2.7 lassvneuszamiies (Artificial Neural Networks)

wiofidneziendu q 91 Tassvreuszann (Neural  Networks %58 Neural
Net) Lﬂwﬁﬂumaﬁﬂ%an’riﬁ'wﬁm%’aiga (Data Mining) AolumaniIsAdinaans sy
UsEanaraasaumAREnIsAnaLUUABLLATuTas (Connectionist) iedhasinisviaiy
veapseteUszamluanosywd fmoigUszasdiavaiaaiesiefelinnuaiisolunis
F9u3n1IIndngUluL(Pattern  Recognition)  waznisaiieamilua (Knowledge
Extraction) ituifisafuauanuisnidluauosuyed unAnudureanaiailfian
ns@nulassdtelninganam Bioelectric Network) luaues Jeusznoudae iwadusyaiv
vise "U5eu" (Neurons)  wag "9auszatuyszan’ (Synapses)  whazigadusyaiy

Usznaumevatglunisiunszuayssaim 3unin "nulasi’ (Dendrite) Falu input uag
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UanglunsdanszuaUssamisonin "wereeu’ (Axon) dudumilou output venead wad
waniinnuieuFasenliiuad efinnsnszduiedniinsuenvienssdusieisad
fefu nzualszamarishuaulamidiginefuadesdumdnauidesnseduiaddu o
sovdelil dnseuauszamusiwe dieduafiasnsyfuwadou q deluiumaerveuvesiv

Unidedrulnglutigduiiunsatuinlassigyszamiisuiilassaiiuandiemin
Tnsetngluanes wifdumilouaues lundiinlasadieussamifion Aenssrunguuuuaunu
YoInUIYUTTUIaNALDY 9 LLaaﬁmiL‘TfamiaﬁﬁjuﬁauﬁﬁmﬁﬁﬂﬁﬁmaﬁﬂmmﬂmaﬂmafﬁﬂEJ
definsanvuaudiauesdunalngnilaseieUsvamifionetann savseadlseam

Sefimnududouninmihedesvedasetie adrslsiandindfyvesdanes 1w QREETIVEIAGE

a1u1sngnInaeslusensiemelaTeUsEa ™l

2.7.1 wanns

dwmsulumauiumes Neurons Usznausie input Wae output illauiu lag

o

Fraedlit input usazdudl weight 1Wusiuuaiminges input Iag neuron wAaLNUIEAL

fiAn threshold 1 Husimuninimiinganees input  ABININVUIALMUIIILEINITOES

|
<4 o

output LUgs neurons fdula Wied1 neuron waazmhsudeiulnius AU

aaa a

flumanssnudafszmiloufvujitenaiiifaluanes eusluaanfiawesynatindy

ALAYLYINUULDS

2.7.2 NISNNIU
n15¥191uYee Neural Networks Aaidledl input 19148 network Ao input

1Ay weight YaeuaazY1 kafildiaan input 90 9 VeI neuron I#18WTINTULEINLDT

=

UWABURU threshold  7iduuald dawasiuilAtunnia threshold wad neuron  Aazdd

output anly output GAazandsluds input ¥89 neuron Bu 9 AwauAUlY network 1A

Y

Hoenin threshold Aaglaiiin output FsdrAgyAoisIAeansIuaT weight wag threshold

& 2 o Ef 1

dmfudamsseinisielineuiinnedidn dad Huariliudusy wraiursasimuales

¥ @ ¥ o

rowfinmefufuaunantuldlnnisaouliiudan pattem  wasdafisndoentslaiiuid
13an71 "back propagation” Fudunszurunsfeundureinisivn lunsiin feed-forward
Neural Networks aziinslddane3fiunuy back-propagation tialdlunisusudsadnmin

AzlLuUTauAIoty (Network Weight) ndsannidguuuutoyadmivinivuninsedsluusdas
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ATILED ATMLATU (output) AMATERIgIBgNUNlUTBURgUAUNANAIANTY LaavinNTs
¥ </ 1% 1 .:i

AurnmaeNianan Faimanuianaiadavgndsnduiiginsetneeldunluaimin

AzLkuUsa kU

2.7.3 mﬂ%u‘ui‘um Neural network

1. Supervised  Learning n1sieuuuuiinisaeuidunmsifeunuuiiinigmsa
Fmeuiiielvlassneuszamifisauiui yadeyaildaeulaswouszamiiouariifneuls
nogmsragilaseieyszamitslddmeuiignuselsl dnaulign laseeuszamidlouiias
Uuseuilelildsmeuiindy

2. Unsupervised  Learning n1st3aunuuldiinisaewdumaisounuuldiy
wuzdn ldfinsnsidmeuingnuiedn lassvigussanmienssdnielasaaianigiiies
mudnuizvesteya nadwsald Tasstouszamifionszaunsadavunamyve sdoyald

& @

(Wisuilsuiuau Wy nmsisramsakenugziugivg fusdndmudnuursusnmeaiulsie

]

Tagluiilasaau)

2.8 N5 3gulUswnNsuA801ET Java

[

Java Wuawlusunsuiildlunisifousmdadaunueesiames duinutulagustn
dulalasdaind §1m (Sun Microsystems Inc.) Tud a.m. 1991

Huduniseslassmsiduieanneniuag dwiugunsaididnmseiiadaneg
Insvimd nsdmisiefie lnsfitmnenisirnuiieudefugunsalaniauisaneglioga
n¥19w19 uaziluszaniam Waandes samsalunistaunlusunsy wavanunsadeusiely
Jaundemlasy (Platform) Buqldine Java iWunwdmiu@eulusunsunisuiiiidnunse
anuayunsWeulUsunsuiieing (OOP : Object-Oriented Programming) fidaau Tuswnsu
fa 1 gnadameluaana (Class) Tusunsuumaniuoniy Method u3e Behavior Inaunday
\Sunusiay Class 11 Object Tnausiaz Object AWgANTINNINUIEY Iﬂ‘iLLﬂimﬁauymﬁ%Lﬁmm
ane object ¥3aviany Class 115U Tneusaz Class 983 Method s Behavior wines

Auly
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YJonuIn1Y Java

1) e Java iWunwlusunsuitielumaous v Java Snadnuassine fil
i Wenreduundanesy (Platforms) saq I¢ amnsndeulusunsuuuu OOP (Object-
Oriented Programming) laeuin TWawnsufivuiaidn wavdisnadeuldygsendudeu
Fohulsunsufideuiante Java Sweulndldienaanunsisdeumdeianaialusunsy
Iedrede nwn java Wuntendivhanudilaldiemn Swwndnuaseniivziedefanas
Woud1dalfine Susgansainlunisvirciunaziiaiudangugs

2) 1w Java Wunsi@eulusunsui@iaing OOP (Object-Oriented
Programming) mMstdaulusunsui@eing uwaliansi@pulusunsuliidnvauziiuluga
(Module)  wudldsunsuuding suaniiswandeunisvineuredvsunsudadenia
Method Tnemn Method fifte se1leuas niansvhustlasgnmils Tnsssgnsiusavey

[

lupana Feusnmslsulusunsudeingaznaseduszneuraslusunsurieqluaaaniodng
=i ! A s | i s o = 2 i a v = s oMo & L |
\3un31 Object fodn wWu Tngiiveaiuls wu 5o dud wie Tngildansasesiuls 1w
wRNITalR9  Uayasi199ves Object gnaeulinanalienda Data Encapsulation @il
Usrlegdlunisudlotoyanse Method 1aq fieglunata laglidwmansznudenisvinau

wan Nt Java  SailaaantAn1sdunen (nheritance)  Litadsiunazasven
anwaugsne vaspanauiludinanagn ilrdeulusunsulaiisyu waziilasadanisinn
Mdladeuaziauduiusnu

s tance02
g ¢ 3
e e d

W adnd
L Prncsen
P ldn

Class
pBouyancy = 20

pColor = red
pSize = 18

L mProcedure01()
mProcedured2()

P instanceds

3) 1w Java Wudassreundaviesu (Java is Platform-Independent)ava 10y

daszraundavesy viaszauaesylan (Source Code) wazluun3lam (Binary Code) gasln
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annsandeudelusunsuainszuuneniinmesuidudissuupsuiiawmesauldedsiene
mgisunsuiideushenis Java Ifusuddshegilulausinaiaiugiudng u
Java Packages fhaguasmuazanlunisidaudds defelusunsuludundanasuiy
Tneldoadeuresaldn (Source Code) Tulwiviildusendmnaninn deneulndveialdn
avlalWgluunslan fiSendn Bytecodenissulusunsaed Java azvhanludnvasdumned
W3aes (nterpreter)  wadlWd Bytecode  Feawunsasuuuundnnesulag Al sauits
5eUUUURNITA9Y 1 S8UU Windows, Solaris, Linux %38 MacOSTnonsudasmdaiiaz
Ads undanasud Java vienldasdosusznausne 2 dau fie Java Virtual Machine JVM)
wae Java Application Programming Interface (Java APl lag Java Virtual Machine fa
\nTesilefinunumdsneunduasiulusunsy Java @2 Java APl (lunguuesnand uay
dulmeding (Interface) ﬁiauagiulaU§1§ﬁL?8ﬂiﬂ Java Package 19U java.awt, java.utiluise
java.io Wy dnuaenisvhaued Java Mdudassdeundarosilasnsidoulusunsuies
adadeustannsalvldvinuduedosus 16 dudenin Write once, Run anywhere

4) a1 Java fisrvumsvihnuuaslssuuauUasadeiif Java sgdidwineg iy
duusenauued Java AP InefimssauniuduranasiegBunune gaesmsauazainly
nsdeulusunsy wenaniuddl Garbage Collector Inefisvuuinnisnheaiusnitewiv
vezvedlUsunsuuaziivmbeanusiliiuszuu TWsunsuilideusenien Java fissuudanis
Tofananaiiinennisiauveslusunsuiends Exception Handling #aevirlifanunse
asa9aeulUsunsy (Debug) TUsunsuldinedu Java Hsvuuanuvasasedia wu Tusunsy
Java fvhauuuiuusriges (Web Browser) A3ondn Java Applet fuagiauanzuy
wideuldny (Server) ImalajmmmL%ﬂﬁdLﬂ%@dQﬂﬁﬁa (Client) Tuviharelwd wisluaszuu
(System file) I vilviilssuumnutaanseiin Testudeyannnlasa uaslusunsuiiBeusie

Java lufingAnssudulaSa 1o
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2.8.1 asedlenldlumsnaulusunsy

\nresroNR A osNlglun1sWsulUTunTuA8A19) Java FgsioalllusunIunsi
o e 1 2 & 1 vl o ' < . =
Adaineg Tannsoraulid waziulusunsuldaiiiendn Java Virtual Machine #aiu
\w3asenYleluniseu uasWamnldsunsy Java Virtual Machine agaglulusunsuwyn
s d' =l 1 . a oo :{ a s i
WAILI9127758n37 JOK (Java Development Kit) tududnsuesuSem Sun Microsystems
AlgUINsHsS UL UesIdn Feuszneumumdenieg wasasedlenldlunisreulnd uazsu
Wsunsuiligumienie Java lagnsaitiivan (Download) lUsunsugaiaiuia1an JOK 1a

oS & ' . = = ¢ o | =
A vl www java.sun.com §99giiluswnsy JOK nasTulvdnasniian wagidan

53UV URNARINsTY ndeanuulavinnisfass wavaslusunsuliieuson wnsesile

o o o alad .
wazArdeilglunisainalusunsu Java azgniivlilulwawmesues Java %o bin Usenaume

A15799 2.1 Ardeantalunisasieluswnsy

aaulwdiaes (Compiler) 181 Java Wushdsiildneslng
javac.exe asavaeuhensalvesiusunsulaenisulasivdvesalan Tidu

aludlaandumanavaslusunsy

umesnsines (Interpreter) vo4 Java [ Humdildlunissu

java'exe b2 dl Q o QIJ

Trdludlanimaulng warlivinauaumdsesaluswnsy
appletviewer.exe Applet Viewer (umdsiildnaaounassulusunsunaungn

HARLNaYRIAdT APl Tdadsonansues Java AP Tuguuuu
javadoc.exe Y83 HTML 27N

I3 9

Yo5AlANYDY Java

MIneniazaenlndved Java wazfivasnundusuwnuvaslus
javap.exe "

1A% (Bytecode)

=l o I3 W &

Aunnes(Debugger) 189 Java ldlunisninvaeutennnainly
jdb.exe
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3.3 22NLUUNISNIULALIUNDUNISVIIUVDITIUU
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i AUNT991971U4284 Neural Network |
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Flow chart

Flowchart Tsunsa ( start )
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image
Enhancement

|

Image

lnform:mn___..-

neural network

WARINARNNATUT SRS

WANIT3NAat

5UM 3.6 flow chart vaelusunsy



UNN 4

NIIVNAQDILASHANTINAAD

luunilazndanisnmaasinsismmsiiwesuaresdusenaunelunans, uans

naminUssdnsnmsganuaguuanmsinasuazaiionslidau

4.1 mveassiuauwiuglunsidesslsa
4.1.1 n15U1 Neural Networksungaglunisaadulawny

Neural Network %ﬁﬂfﬁ'a;&amaqgﬂﬁlﬁwé’aﬁ}fmmuﬂsaqmﬁﬂnm‘%&mi’uax
Uszinana fsaetislunisinduladn dnvusvosadildndaannnsanufitter msasddnuas
vasoniduduls Insazuisdnwaigeinisie

o dnvazvaigamTiung

O dnwazvesgnaingIonugmdenviioqnluliy

O dnuwizranMITnTIINUTuGen

1aen13 Train Neural Network 1iuazlddagranimiiund AUGNAINATIINY

=4 =) CY el' dld’ =l o [l & at Il i -:yf’ 2 as
ndenvsegaluliunmgnaniinsianuluden Suiuetear 15050 Fainetramaillisu
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gowusInenidutoanielugnaiediedelse Feazldis Image Enhancement udani
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O WANINAaBaN 1

A15719% 4.1 N15INARevalUTLNTULAY A2UQNABY 40.82%

A Uni AWANURR amiituiden
sy Uni 60 14 76
Ailady wuan 32 18 100
3ieds wutluiden 40 9 109
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A Unf AwiwugA amiitudon
gPELLRIGE 93 32 25
Atiady wugn 37 84 29
Afade wutuiden 33 48 77
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NNRANITNARDINUIT 5L Neural  Network  uuazamnsagieliaiugnies
WL 15%

@yUnan1snaans RnnsnaaesariiuInliomnlevssgnaldanuinisfituNeural
Networkinghglunmsindulaununisindulameies inldssansnmlumsidadufiady
sniandey viliismeshilymaistunninuandafitterilddilianunsodanseanguves
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Uszansnmvedlusunsulviivssans nmaunngau

4.2 \ifilter fa#l duaz 5 Wataelunisindula
4.2.1 il filter #ail 4

Tne filterfilastondnumsduasnmgnmiimugnosnuilagasld3snsio FET
(Wi3emsumson) uarldGaussian low pass filter nsesmwaUTBIAMIlEMENYALET

wWisuulaseeaiaunflugnm

4.2.2 Wufilter @290 5
W filter nawnsenednvazvesgnaluluidenlagazldisnns Ao o
JUAkumMaiinauautavesguinTdfuiy dunswesgudie iomarududuaeiil

Y
o

anwziiuLeIsUeanin
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