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Applying Expert Systems and Cloud Computing to the

Diagnosis of Diabetic Retinopathy

Student: Shu-Hui Tsai Advisor: Prof. Chung C. Chang
Chinese Culture University

ABSTRACT

Due to the rapid development of computer science, medical technologies and
cloud computing in recent years, this study tries to use the empirical method to build a
diabetic retinopathy diagnosis expert system that is able to offer diagnoses and inquiries
about diabetic retinopathy for expert and non-expert users in a cloud computing envi-
ronment. The expert system employs indicators of diabetes: age, waist, family history of
diabetes and treatment history of high blood-pressure, etc. and combined with the diag-
nostic criteria of diabetes set-up by-American Diabetes Association (ADA) as the fun-
damental of consultations. In addition, the system-is rule-based and use forward chain-
ing method to draw conclusions or results.-Experimental results show that the system
can provide fast, effective and low-cost-diaghoses and recommendations of diabetes for
users. We hope to reach the goal of early detection, as well as treatment for public and

gradually reduce the medical loading of public health care.

Key Words: cloud computing, expert systems, diabetes, diabetic retinopathy, medical

diagnosis.
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BAGERPET > L4 23> @ A chn 2 0 BREH TR
2R AR O AR & 1 o P R R AL R R 4P
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b. 2 ¥ Fp& 255 WiFk % K (2013)
2013 # 3 RMERRF € Tk ickhdpslF &> o3
Fero g €] 57(3) 0 23-3L -

[e}

P

B~ OR AR T 0
PR RRmARARESF TG =2+ 0 & ST AP
T 3f P 6 275 (MU 2 i= 5 2013) - Rosberger (2013)
DA AR o d & B E A7 3 (The Diabetes Control and
Complications Trial, DCCT){ri &% p& {248 fom# 3 (United
Kingdom Prospective Diabetes Study, UKPDS)jj ¥ #nip? 7
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) KR APT UFR AR FRAF T (Los
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50 [ Vision-threatening retinopathy
[ Any retinopathy
404
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Bl 2-2 WEARRAR SRR B AT RO (7

7 k& © N. Cheung, P. Mitchell, & T. Y. Wong. (2010). Diabetic
retinopathy. The Lancent, 376(9735), 124-136.

Ra b 5 BEEERBEATA L TR S IRBE S AN M
el M 8 g 3 & £7 %" (Huang, Lin, Jiang, Chang, Chung,
Chuang, Tai, Ho, and Shin, 2012) - - & 8 & fie &4 Fp (8 { AL
RGP D 2 HE 7 T BEES 0 k2 E > 2000) - 4
FRRPEA P o d SRR R Fn 25 B (2 ERF
Feg & 372008 F2EE47 - 2003) - 4p B 2 gk { 45 1 4 % & 2000
# 3 2009 + #p @%&@Iﬁﬂi% ’-‘E—'J,% Renp T FE6.17%;:8 B T
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8.91%7F & ¥ = Mg A2 > 12 5 BE IFFARS 0t b
#_0.50%3] 0.62% » 4r# 2-4 o 3 M Fop AR B VR B g 7
FEEIFAP AR AR SR AT R E R RDE R
BHRALBGH AERECRRRAETES G SF LAY

s

o R A B AR R

% 2-4 2000 & I 2009 4 4 AR Ao PR R B 7 5

Retinopathy(N) | Retinopathy(%) | #+ Z/% P (N) |44 Z/% P (%)
2000 43,623 6.17 3,510 0.50
2001 51,858 6.94 3,936 0.53
2002 63,141 7.76 4,200 0.52
2003 68,076 7.84 4,566 0.53
2004 78,675 8.33 4,689 0.50
2005 86,931 8.70 4,842 0.48
2006 91,092 8.63 5,436 0.52
2007 94,437 8.37 6,069 0.54
2008 100,002 8.30 6,660 0.55
2009 108,906 8.91 7,623 0.62

7ok kR 0 Y. Y. Huang, K. D. Lin, Y. D. Jiang, C. H. Chang, C. H.
Chung, L. M. Chuang, T. Y. Tai, L. T. Ho, & S. J. Shin.
(2012). Diabetes-related kidney, eye, and foot disease in
Taiwan: An analysis of the nationwide data for
2000-2009. Journal of the Formosan Medical Associa-
tion, 111(11), 637-644.

12345 Cheung, Mitchell, and Wong % + (2010)4* $$4% 7k
AR e R R T BT S e Bl
(- )F s A 4 F T 1% R0 A0%F 2 B R R AR
Pom R BRI REXF R 20% F &
@R s 25% 0 FRAP G 15% -
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& Fok Y (Expert Systems)z: i 4 1 9 £ (Artificial In-
telligence, Al)n\é £ SRR SVANE SN T A A B2 8- Q3
Pt 0 U TR S Fo e B S deha 4 U E 2
4 A4 P EA ke B Ri I TE R AL I FE
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Boroaedd B A TRy o MR IR 0 G2 A A R AR
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FR7OSERT 0 R o R B A,Wﬁhﬁgémﬁ%
ERART NEPE T i3 T ke Liao (2005)», SR
AR RA MR E AR peheB s kF
TP B Ros LAl F 45 R Y ¢ A2iE 70%(Roventa
and Rosu, 2009) > iT# k $& Fﬂ%mﬁg% g of e o
Keles, Keles, and Yavuz (2011)~ 4p I} #-% Ki‘« £
€"'%5§ G A G RS P R 2T e A AH R D
AT ORI BB Y RO Rk ST
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I /E ¥ ¢ <k
R RER 0 | ARARBRL VE |- BRYRETF

P x(2010) Rk B A R E BRI
W28 A R A
N X P e
RE2 T Pk Suo

= ‘%K‘ rvenhy &2
EEPE R ARPBREE P TR | o L3
B Ros SV UL ARz BHCE YK . fdh o~ R
FILE > LB 2-4 -

A

9 B

A

Bl 2-4 B Rk sienfi A

FA KR 2 b a:a‘;(zoo4) R R AR F R TR R
/:‘\ ,,":;Lb ) l«] 3‘ Jn-ﬁ% ﬁ"\ %‘} Eﬂ ’ J‘\_’"ﬂx'f %Eb':’_g; ?‘\’&4 fzu
%%ﬁ%’ﬂiié*ﬁﬁﬁﬁ?ﬁﬁﬁﬁiﬂ°

N

(- )RR N B p i hehed A4 T B (K2 F > 2008
Roventa et al., 2009) :

1.
EF R RLgBOBEG BHET L Eo
Eal ;‘4&%&?' | % if-then e+ 2 = 5520 > 1 A 5E
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2. J8h 5

AT E P P e TR KRGS m e 1 DS
A B oo A L ow fE > w @ e (forward in-
ference) ~ v f& 4& # (backward inference) ~ i 2 34
(fuzzy inference) 2 ;& & daz (hybrid inference)> ~# 3

1 i g S SC R e TR~ 18 Bk 5

f’m‘&;ﬁ NfEE B 5d BRI AP KB R
B RRF R
3. i * K A i o
L Rk B ﬂ,i_zé'm?lg ) ,g'&_ﬂﬁp I
ﬁ)’i@’*"ﬁ*’ VAR B E LR Flt Akt R ORH
R E o GREEH ﬁ&%j FEEIT o AT RS 5]
W SN e E R e S e —ﬁiﬁ‘u Sy R R o
AR SRR B A AU = 31 W gk
4. 2R3 1%
LI AR i i EApy £ & o how g i ¥
YRR e R R R B R AR 0 G W enfe s
.%E?ﬁfrg%ﬁﬁ v bR S R Rt ,Z‘ﬂ Kyt 4 -
BARE < et F oo ow W OUF RN KR B R Y
o deip il g o
5. 1 iTe i ®
oo i A2 7 %‘rﬁﬁxm 5 R e~ DAL J
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1. 2P 3% 4 o1 2
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Chen, Hsu, Liu, and Yang (2012)z H ¢ £ £ %1% 7k %
P R IIEFIET OuE A SEF Y O R-R TR R Y R K
kbﬁhmrF'“' Y R G F o BB RAIU AR R B B o
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gt fi o dek 2-7 ¢

2 2-7T ML R
2] P 72 G
RASE | B ROk UG | HOP BERIT o2 2 | B0 m R R
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BopL R L | A ESEE Y R ok iR g
B3 FEF LG g B o o
EEmp s | AR RIZ B 6 WA SRR Y R 2 R
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AT RETRE REFLFTR(VARPIREFT
o ERET G ER) R RTROERELp 0

(Z )EFEYER ¥ T P i % 7% P (broad network access) :
d R IEIRIE > ¥ 3 R BFET PR T o
(e A 22 5 F :;)FK?J‘J ®* o

(2)3 1+ ¥3 ip“/;am (resource pooling) :
H -

% IR i8R TR RIBBR B &
R T»,i_%fr/w\ﬁ BiERPER . 52 F 0 2T ReF
iy o
(z )b-i¢ £ 3738 % & & A (rapid elast|C|ty)

F_&
St
i
=
K

A
|

ERTEE UNER AT
-

DR NTRE SRS ﬁ%“?%m&£
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(I W5 22 & P PR3- (measured service) -
2o AR R R AR T TR B
’frﬁx F i oo
MITERZHFE (A LEBER FIRAR R R rz

J
R R g 4 7% e g (Internet) - Txp o Bl4 7 & 2 =g(client) > &~ 2
JEARR %T e H_ig *%T PRRGEARST RN ILTR o EF R
ﬁ*ﬁm&é’“ﬂﬁimﬁﬁf%%*ﬁ*mEWﬁ@,?;
B AP BT T & 7 it ﬁd)}% AT AR o i AT
PR A AR A 2RE Y B AP RT Y R
i¥ %2 (Doukas, Pliakas, and Maglogiannis, 2010) - F]pt :I-&FE Ko 2 =
%@’$é~ﬁ£$iﬁM*mf%$%ﬁw@’mﬁﬁ’%i
B % BT s BEEFM > 2013) 0 B IR se 4 ormn L AT HN > 4 3
= F? K F ey 224 * (Guo, Chen, Chen, and Tang, 2010) °
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% i Internet 3% & o k8 s > R R kTR
pF R > 4 facebook ~ evernote ~ gmail & -
(= )T & T PRsx(platform as a service, PaaS) :
ZHPIRBOT SERERY F T FNF
2R~ p TR feiE T 0 L BRI 2R G
¢ 7 REBERE -~ PIREE > 4o Google #1401 Google
App Engine T = ~ g% &« Windows Azure T 5 o
(= )3k & FrpRFx(infrastructure as a service, laaS) :
BB ARG A (T oo FHRE)EFEEA R 7
pARE R F o Aoy § G EC2 -
Z FAPRARHCS TR 25 G Hehw A Ak o
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// JavaScript Document

var xmlHttp;

function createXMLHttpRequest(){
if(window.ActiveX0Object){

xmlHttp=new ActiveXObject("Microsoft.XMLHTTP");
}else if(window.XMLHttpRequest){

xmlHttp=new XMLHttpRequest();

}

}
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function listKeyword(){

createXMLHttpRequest();

var url="ESHIIEES -

xmiHttp.open("GET",url,true);
xmlHttp.setRequestHeader("Content-Type","text/html;charset=utf-8");
xmliHttp.onreadystatechange=function(){

if(xmliHttp.readyState==4){

if(xmiHttp.status==200){

var doc=xmlHttp.responseText;

document.getElementByld("show").innerHTML=doc;

xmliHttp.send(null);
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