[ Downloaded from jhbmi.com on 2026-01-31 ]

Ky Kl il Ani 350

VE) II=YE o sl o jloci o 5153

L 5 Ceodw Sl ) aleo [ ta s Jle ]

o 91 (5 ylow (i (5199 (o @9 9 (SLTOND g (o (S 3T o AR g9

AN . Ky \ & &
Al 9 HLL S ¢ (> Al o
VENITIY lae pdye Ve VYT idlio ol 30

Ml o cglSools )5 3939 o (sl onians Lawuis &5 obel g sl s piuew MBSO lgie 4 padyl tdodBe
olitsl 5 6 pdpSTidl CoblB b (ol oSl G aliae g (st i 4 Selsl AT SLLE S8 lens ol LS 4
O35S Laskis Cas et &) o ol Buan a3l (lan (i i s g b Llg e dae cubls
LBl o (6518 00l 5 lixe g 3l S po (igy b counnsSl

i odly ol o )3 Ae 4S54y 393 50 (4lodld 3,55, YAY £ gemme ;5 il o UCT (glodls (G 5l a3 )5 e395 40 slmodls 2 piig
5 5l By gl (glow 5 lhlew 4 barye SleMbl L0 edlatn] prowal CB > dws 4 (gl Jde Caa 355, YYY
om byl (6ylB e can Cusgas W g WM ¥ s (c5dg] ad ool L) Protége 5 ,l5ls 5 5l eslizel b (o594l
659551 3 yomds (gl (SWRL) oo b8 IS5 &) oranas 85 5l 0 gl el (slo 9l 092 Lo oMS )3 35250 (slodigad
35 35 S Sy Loy

L 5995] ()3 coyemd 3 Caml paid BB paowal B3 )3 kel Cawd 4 (led (69, 51 398 (345 b g o9 Wl 1 UG
Ly ol sy es5elsnl byl oo 2,8 awli 1) muenas i3 51 oolitul b jloan 5368 Sawseds (o8 YOy 5 oolisisl
O (s § B3 4 GlPe (Slor sl L by )3 el €303 5 (S35l (298 (05 Gluad 4 4255 L 15 S AR
)5 1S ous o))

uyL‘) P o i ;d)ywi ‘poaoud) CS 0 <‘_§9L< oy gp.-.wugl :&0)15%15

QP (S o) S SSGle ) 5l s 51 (S lony i (1 oline D 5 S350 2 (e (oS5 st 5 LBL i (Bl (e 4k 1 ELR Sl
AY-YF (04

Q\_ﬂlg&:j}; ;\_,h)'&:}.: s\fj&:y_ L;ﬂ-’\-é.ﬂj‘;ﬁél; U:I)‘}AT;_,&)LLQtM‘G\:)LCW‘gs)}uw-‘;éﬁé‘f"sl A
o Aed e I gRun0 O 95

125 G oeign 5 3 e B5aT S m i gy

e Email: shishechi@bzte.ac.ir ST VRNV bl o lodse


https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

il (G 9 (B eloped

ol g (anduld (61 (2 lre g 9 (5915 2315 S )

Fuzzy Unordered Rule Induction) sl ags,s X!
Ripple Down Rule)JRIP FURIA (Algorithm
ASDTest o3> 4_cgozxe g PRISM 4, RIDOR (Learner
TAVF e Cumlus 9 ZAV/YD €8> 4 o 4> g A5 plodl
g Thabtah .y ocen vy FURIA 0,6 31 (6l
Repeated) L awn oS 5l osla_wl L, [YY] Peebles

Incremental Pruning to Produce Error
NonNested) RIDOR RIPPER(Reduction

(Bootstrap  Aggrigating) Nnge (Generalization
A Classification and Regression)Bagging
Adaptive  Boosting PRISM CART (tree
b 3l s (oolprin oi,ysXl s C4.5 AdaBoost
(Recursive Maximum Likelihood) s < . ile
g 031 plg] adllae ASDTeESE o3ls dc oo (69, » RML
5 bl cows RML 301 51 ool b Z8F/F cds 4
L Sladss 09,5 S [VY] o, Ken 3 Achenie adlas
(Fast Artificial Neural Network) s 5 salizu!
Y220 Jols 4 S M-CHAT-R o3y 4_cgoxe g FANN
Cwd ZAAUIVY By ds g dnle Yo B VS 58365 5l 02l
9 KONG (pizon .l (glaton Mo LB By a S o il

(Deep Neural Network) jl eslal U [YY] ) )LSen
[VF] 500 (—idizs )3 ey £2+/¥A <85 4y DNN
9 LANR By &) ygmw)S ) (sl oSl 5l ooliwl b yldi>cs
4 SVM (Support Vector Machine) jl eslel L
4 [V0] o) LKen g Alwidian . usl e ZA/AY cés
DAy oty Sy ezl (st 86 )y
Classification) sLags ;o5 3 eslitel b mendgl (6 low
CBA (Association Rules Based on
Based on Multiple Class- Classification)
FCBA MCAR.CMAR (Association Rules
Weighted Classification) WCBA , ECBA
Cp =t &S sy, (Association Rules Based on
aslas > g0 Iyl ZAY cés LWCBA o )651 ) 5,Sles
Jods w95 5l ealeul L [Y8] o) ,LSen 9 Shuvo
[YV] S5 Luios > 0y9] cowd 4 |, ZA0IY e8> _bolias
Jbs a0 FURIA 3,551 g (556 (g9l8030> 5 oolaal L
AL sl (g 9 0ad abby oyl (e 513,
ASD  claodls 3l 55 o9y ol 53 sl 03l &3l o) les
9 ZAVINY CBd g, oyl 4ot 45 sl o oolazl Test
59 Hidgs ) ol 4l ol o 4 1) ZAV/FA Caluns

EVRT
bl oo (mas i JolST OYME 1 glaiund paisl
ML 3 ks 4y lyige o sho! aailis ales jl oS
SMe 5 g, S5 sl ks, 3as 3 5 Slblsl ¢ elazs]
i Sl (2l @ 0SU V] 2900 o)Ll gu0me
L Jlo cnl b Jg ccunl osiis €L sl 40 So987 (sa
slol G )lhn 5 4Bl S90Sl Bgo 4 il
€990 ol A dngi b S ool S D587 (OMS
2 S)ler (P 9 pasel Sl gglosls Sl g
(55555 axiusgi L 0jgpmal 3,8 odliil 2l (glocas
ohbes 2)90 3 1y 65385 Cledbl s B (K55
S leMol oo ol Jdos (sl 5 1l s pgles
cloe 4 [V] (555050l 05,8 S8 (gglSoly (sla oS
OalS Sl an i G955 S aline g (g
byye il plos sl edle sl ot LB 0bj 4 (il
&35l Ay 4 Gl |y gl o Slbli)) g slon 4
23 03 iy ya3 (ylgd Sl odlatl b (ppioman g 2088 loled 4
2 a8 58 Al 55l a4 sr G Glie $5els]
59901 &8 sl LIV 2,0 (alju (185 (5 lons Gt
$sSoly glapi sl b (elple il 056 (e
[¥] pwomad )3 sl 4y 1y 1yl adgy sl ¢ slses]
sl 1y osled a5 bl (ol 03> 13 39290 (Sla o
odla il s (g5lows (aswis j> &S 505 Hlaj 3)5e (glaosld
cs gy aS s olael i 3l LS [0-A] cusl onds
J-B (egdge g la sl o ,US 5 (595l g paou
0j9> 3 LAl (Ll CUELANT] Al o coxy
DFA] o 350 Ly 9 [V D] (55055l 51 (S,
s i3 33 (65995] Caond 5 wlil L3l03,S” o3l
Web Semantic) JSs y e opilgh ¢ 3oli> a5 g 0ol
as olsdl 5] sl — SWRIRule Language
$555] gl i 4 4295 b (lgh (6 Sy Byl IS
35 5 8 551 i 5585 4B 55 3l (K0
Cewd  olel sy |y o] s s3glsil g lsd
By 050 YU lp ey sal YU LI cdy oKl ceasls
o ol Bl edlanl oy i 2090 il )3 S5l 5o

Al oo a5 3590 Jde (gl paenal CB > Lawgl ode] Cuwd
5 wasds gl 65l sglSeals iy, 5 [V-] Al-Diabat
Lo 50 a8 3, oslil JLo W ¥ 68 Lol
Sloslaiuwl b saiod (pl ol 0 (g5lwodly (556 o 56X]

)y Journal of Health and Biomedical Informatics 2022; 9(1): 12-24


https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

Jo! D)Lo.vs ok 0590 V&Y

S5 S j 9 Ceodhw Sl gl dloro

sbapi )l 5l oolatal b Sglate (sla g} mundyl (55l
Sy Gl 48,5 Cygo 595000 g pile (550l calisee
31 aSlen 48 el (low pasis Cas st liwlio
oD A8 oola uJLM “9 9 d9l§cb|b L;\.S); L;mebls
Ol9s oo (soims (pi> b L a ST s 3 g ool
bl e imon o YU Hlwo cBd Uy Cwyd (asuds
Sl iy il oLl dasme eslaiwl g (6,135 il
5 b B ool o ol Gaa il ()05 Sley
oty il as asb e (g3edonl o ke (Je (gjlwely
31 algn L5 wiS” ool gl (6)low (assuids (sly puonal
A o (Slow sl dae ) ST 93 yo slai b

il sl ol b LS cla o,

P9

Ois 93 5| Gaios w iyl b s o)Ll 5ty 4 gblen
oas S5 (659d95] bwgs il o0l ol g (gglSTosls
) G5 ol 3 ilwesly 9 (2hb anlf O S5 el
Jd d preial B0 (gglS0dld isy 4o Ll 0ol )l
2l dy o Y 285 (12l 5 (559dgnl (sl old Mg
Sl il il Cbesl ggSealy > gabatwd (slapis )Xl
UCT <l 355250 (slm o Sl 3oyl plosl
o0 ool Machine Learning Repository
93 3| el CB > 1o (e S (ALl
S oas slonl sl pizren g 00d A5 C8 - oS,
oS |y Wl g sl (355 Glgiee <803 el 59
o pgd L8 sl o olST = ST clue o yuilgd oyl s
3 sl e il oLk sbul 5 (s5glsnl colo 4 bye
ol p5Me izmen 5 o)lon 4 by Ml
33l 5 oslissl Ly by o (5590550 <S55 2 (ol
p)Y Clogas 5 Lo WwDS 4 IS 540 0 sl | Protege
sLonl (s59dgsl 5o oS slael o bls)l )l 5 o
IS5 4 s €63 04 M55 (3l s g
o2l g oo s (55995] e )3 yds o SWRL
slasl g aS Jue jlosliil b g odgs (wd Jots
Oy dy Cunl 04 (gilwosly i )ljBla 5 SeS 4y 09,5
Drool ,ie jl oslewl b wolys 3 .5,5 o0 bl J8545
eyl QLS8 st Cga 3gsl 0 s 50 0lsh
gl g0 yrondl

9 30,8l oy bl o leMbl gaaiws jl oslaiwl b [YA]
e jl A asaie Gl sail a e L a5,
Mutual Information.Spearman .Concatenation
JA) e8> 4 i 4 SVM 1,51 g Covariance 4
SN Ao TN JAY) Gl g (2D g LAs VA J5A
wasis 4o (Y] o,LSen o Subbaraju s, (%)
o=y a8l SVM 2,63 5l eoliiw] b peuigl (6 )kow
iaab oy 8l wlaly aiwd ¥ o Gledbl g
L3l g WA sl DA S LT OA S Ls) Jobs a8 wlows
SIEIV) By G5 5 A 5aind o] Ao ol (VA>
Chowdhury adlkee )3 .l sduw, (ZAD/Y ¢ 790 JYAF
Naive Bayes claps oSl oslewl L [Y-] 1] 4
Gradient Boosting Logistic Regression KNN
<L yMLP Classifier 4 Decision Tree SVM
oogn 3l eoliiwl b (g )lew paeis 4 ASD Test sleMbl
SVM 0205501 & bgaye aoms (g 45 Bl (o ghae
A4S ol 3gmg b el 4l olyen 4 1, 720 5 45 o
«»YL eds MLP(Multilayer Perceptron) Xl
F1 4 Precision AUC JJs as Lol sasls |y 2V e+ om
Foglas SVM a5 S o)) 4 o258 ) ol
3 oslil L [¥V] o) Lsen 9 MUSA adllas ;5 .ol 034
Random Forest L a5 g AQ-10 cwlid
a5 SVM, Decision tree J48.Naive Bayes
S92 9 (5395 i 3 38l (59 sl A
s 0005 553 el o5l dan (glyy gls a5 wlassly
Coo g B Lagh oSl ol (2b))] 4ot ol i
= B C> pbliie By ol 4l ol 4y |y Yo
Galan- .1Slos, S oslaiwl (59951 5l mansisl (6 )low 59y
6rlon gl Cge (s5sds8l VY] ))Sen s Mena
Cpe i (3] A0 dewgs 1) S8 VY (gly ol
(65500 Sadbgn slo)lil 5l (635)l LS )3 (g ylon st
5loslawl b b assly e [YY] ()00 i 8,5 SaS
g b,z Lol gy a S GEN (55 Jgil
o g (Sf ¥ guaz g bngyf 3 )Slas I (B3l 8
d5250 S35l e S SoS iyl ilons s
ly s)bon pasis c LB [YY] () Ken 9 TU adllae 5
Sl oolawl B g ail Sladss a s ks 40l
L alasly 0 s oS50 9 1,8 ey 01,8l g oy oSS

Journal of Health and Biomedical Informatics 2022; 9(1): 12-24 ik


https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

il (S 9 (B loped

ol g (anduld (61 (2 lre g 9 (5915 2315 S )

dea...ll e :31}:

iy

‘ e 'Ly 2!

L i

‘ e sl gl s la F sl

e
v
| it s gyl oyl e e

Pt el R A L)

v
| HaiAsS 2 SWRL e

| g ST e S

gl e g plal bl aseis

DI RIY ST LTy g RV

[ -
. ]
| R e |
eE N a L

A e e gt Sy e 2l |
P a5
¥
|-. ! o ke e 3 o e A |

l

| A g ey el il el |

PP g

e T

= = T

—_ [ - = a ___.---"'-
aJ L e L] -.I__:'______.

[::.‘_'_'_'_'__ A3 LA e

| B T e | ‘

- 1 1 - | la
— " —— -t
s

L

P - S A

Al o slazel G,

i ol ol o 1Y UG

iz ooy Jold 500 (S3g WY lond eoly Linles
2 iyl Al g 940 )3 (635 ()l (ydl uegd
,M-\M) ’,_4.«4&..[) " ‘ )l obl,é....m‘ cCA._ALQ‘ L.?bo )9m§ ¢0.319.;l>
Tl 008 3y 258 i ¢ ghuw 095 domil Eg00me ¢S lon
Aok o il o S35 o 5Me d Fwly 5 panagl cdols
&g 3wl oo syl g9 51 ) Jgda )3 39390 s S
Ol e 2 9) e (39 Cute Cpgo 3 I a4 Fsly
DyS e 3 A ly e e g

31> (g3lwaslel g (g, lof axels
pesis) 6,808 0305 dsgazme | gy ol (glol sl
O3 514 (Autism Screening Children) 5545
25l e cpile (6550 slaodly (gl x>y a5 UCI
o yewd 53 1l )3 00 diges YAY i .l 053 )5 Gl
)92 OLS395 53 iyl el sl (She V) & Canl

o Gl @Bly 53 Sy ol )l 2y90 Ve xS o0 8 edli
V Jpis 3 45 il e 5398 ol b alaly 5 SVl

Olos g

Bed e 53505 45 395 o oS Slalis drgie Ygane

oS Sl b A oo 35505 S (59, Ygome o

S s 1y 48 cpdis GllKe  Solw 4 (sloin] laog S 55 Llg oo gl

95 st 5o Sl & 2kl ) S5 0, o

Ao doldl yiliogd b dedlSe 4y 6568 b 05
Aad o plodl oot 4 1) slan] ol

XS S 1y bl Slulas! 5 cwass un 4 ol Cow iulp Slg o liwls ol 457 34
D O e ilieg b olyen (13,5 (53b G Jald o olagsil pldl jlagr (Sl g 52 9l By
Bl g A g A o ,SE d Ll 4 dapds Wilgi o oy 4 K00 4 9,8 ol L Ly

WS g el aS Cul Cows gl gy

Vo Journal of Health and Biomedical Informatics 2022; 9(1): 12-24


https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

Jo! D)Lows ok 0590 V&Y

S5 S j 9 Ceodhw Sl gl dloro

§ Oluobre ey (30 Vb g Jdo (il dle sl s
L¥8] cal sas oslazwl Chi-Squared b 4 (¢, 55 )3
b &5 A oo dlre 1) (S59 Sy o sy I3l o
Ojs Al Gl a3l Sk ol G cuenl
o (Y JS3) Wil Coye o8 4y 0k 1 polie woled o Shag
sl |) 039 u:):\fb &S Conso L;)"B ob)LQ(? L:z»cj uL.,o )’|

Slosds 0oy Linled (gduoyd

100

50

jundice
gender
austim
age
A2_Sc...

JJs

A7_Sc...

AS5_Sc...

Al_Sc...

Golaaly 3B gilwodly o &b
95 b 4l g b Sho gg g o> jldle 4 arg L
i Cbsl adllae pl (gl paeual CB (g e 4
o1 03lit] A w5 yiolodasy S133lp 5 31 c2,8 e (sl
"Split Data" wsle ()l s Y5l el [10] o
s o 93 @ 1y ol o] 5l ookl b a8 wib e
el 1y (5,65, VYY) laodly A« a5 Jgl Caand 395 o
45 po> Cuod g 15 4B )5 )5 4y Jue Shjgel Can 0950
A A S 8w el adle Jde Cns slp g Waosly JY-

A6_Sc...
A8_Sc...
A9 Sc...

Al0_Sc..,

Ad Sc...

A3_Sc...

Sig 2 cwle sye:Y JSS

@ baye slayiall A dalgs 03> syl jo5de (sl e
D90 yb 43 g A A lw glae sl gl paenal co
P9 b yp oSS slrodly boond adle Jio cdd
lao oy AF/AY cds L Gini Index clls colys

W3,5 Obsl ¥ g

POV FEST Y RV
Syt Bl peal CEp bl p ledre Gl
Jslas M"Criterion” ¢ célo jlae dles I (o3axe
Maximal" see Shs "Minimal Gain" o
"Minimal Size of Split" ys »ls Jsls M'Depth

Glp ol Glajlade anld aelsl > 5,8 aolude |y

POV NG ST LS\ I G PX TS

Slado

yolyly

NNA
AYIVF
AF/AY
ASJ5%

Gain Ratio
Accuracy
Gini Index

Information Gain

VUSS 50 zaog & plgie |y Jde Sl s D oy
S5l cuid Bes jo 1) CBd iy 0l Sl Jae D
Jse cd> Lg),jfls R Bes Lyinl8l Qi Slham g0l olis

W3,5 Cbal Jae Bes gl cudr das oplpls fedils

IO R V] (RO Vi P CIC S NI S KESR WO S X CTRR JPW
Slgi o Bes Sy dipe e i &S Cuilh g S
bl g ey Lials gilwJie glp 1) Sluslbre slass
syl dlsye 00 (b S (605 els Jde o o (S
Jdo Cé> dspo ya j> b bl Jae (gl 0d5len U aw

Journal of Health and Biomedical Informatics 2022; 9(1): 12-24 "1


https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

il (G 9 (B eloped

ol g (anduld (61 (2 lre g 9 (5915 2315 S )

100
95

85
80

10 15

\;ISJJ&AQ

CE D Gos i Y S

oxhs Jao a4 islojl ooy lgie 4 Cuond S asdd
2D A 08 o pMel €y 1Sl Colpd )DL 9 o0
A Ao pd Of+F [+ A/FY cE ke jeSNe Jde )90
9 Loy AY/FF "Precision"  wp sle ke uioren
aS ol olis 1y asy Afov "Recall” suse lgsls

VO USS 2 &S el C8 3 Joo clo I g cale
S 5 ekl can Jse Sislesl Al pe 0l 03l Ligles
9 Lt a4y Woodls Jol 39 53 0 ptalesl gy 90
odal Jao pialojl 5 Ubjgel slp i 4 Lo ) G
00 Dy o AF/AY €dd Hlade oy i b ol o .
ooliz.l 10 fold Cross Validation g, 5l pg> o,

B 5 Mg o el Ceond 03 4 Lodld by, cpl pd A

A4_Score
0.500
A10_Score
A7_Score
0.500
A3_Score oRge
o A5_Score
> 0500
=S jundice
| A1_Score no
b 0.500
YES NO :
A3_Score
- NO
0.500
NO
A7_Score A9_Score
A3_Score
NO
0.200 om0
0.500 ]
YES
A8_Score
MSeore gy
- A8_Score
0.500
>0.500 Tireng
- YES NO 5 Gy A1_Score A1_Score NO)
o NO
A6_Score A3_Score No
Jundice RO =0.500 s0.500 =0.500
YES - o) -
YES
yes — A2_Score AZ_Score o
—
YES
NO >0.500 <0500 =0.500 <0500
YES NO YES NO

EXWAR T POVIPS FUN SRS 2 - v

95 owled cpl y lods ooy Lisled & S5 o (piled
Sialed 5 355 39 o W5 &y (56 sl (+) s
4 S8 g Wi odiad i (e 0 (V) K oue

ASb o syl

oled el
bgyi odidd i paowal G50 50 dg3g0 S YO dlaw
ey 3 3 A g s ) ol (IS355 it
SaS a8 3 iled Ay paenad <B4 bas s Jojle
ol ol eolass s gl Jae ol 4 baiye (ylg8 "j

Yy Journal of Health and Biomedical Informatics 2022; 9(1): 12-24


https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

Jo! D)Lows ok 0590 VLY L

S5 S j 9 Ceodhw Sl gl dloro

if A4 Score > 0.500 and A10_Score > 0.500 and A7 Score > 0.500 and A3_Score < 0.5300 and jaundice]=
ves then WO (17 1)

if Ad Score > 0.300 and A10_Score > 0.200 and A7_Score = 0.300 and A3 Score = 0.300 and Al_Score >
if A4 Secore > 0.300 and AL10_Score > 0300 and A7_Score = 0500 and AS_Score = 0500 and Al _Score >
1f A4 SBecore > 0.300 and A10_ Score > 0300 and A7 Score = 0500 and A5 Score = 0.500 and Al Score>
if Ad Secore > 0.300 and A10_ Score > 0.500 and A7 Score = 0500 and A3 Score > 0.500 and Al Score =
if A4 Score = 0.300 and A10_Score < 0300 and AS5_Score > 0.300 and Al_Score = 0.300 and A3_Score >

if Ad Score = 0.300 and A10_Score = 0300 and AS5_Score > 0.300 and Al_Score = 0.300 and A3_Score =

if A4 Secore > 0.300 and A10_Score = 0300 and AS5_Score > 0.300 and Al_Score < 0.500 then NO (4 /07
if A4 Secore < 0.300 and A9 Score = 0.300 and AZ_ Score < 0.300 and Al _Score = 0.500 and A6_Score >

1if A4 Beore < 0.300 and A9 Score = 0.300 and A8 Score < 0.300 and Al Score > 0.500 and A6 Score <

if Ad Score = 0.300 and A9 Score = 0.500 and A8 Score = 0.500 and Al Score > 0.500 and A3 Score =

2.
0.300 and AS_Score > 0.300 then YES {0/ 19}
3.
0.300 and AS_Score = 0.300 and jaundice = no then WO (2 /07
4.
0.300 and A5 Score £ 0.300 and jaundice = yes then YES (0/3)
0.5300 and AD Score = 0.5300 then NO (3/1)
6.
0300 and A7_Score > 0.300 then YES {0/ 8)
7.
0.300 and A7 _Score Z0.500 then NO (2/1)
a.
03200 and A2 Score > 0.500 then YES {0/ 3)
10.
0300 then NO (3 /0)
11.
0.300 and A2 Score > 0.300 then YES {0/ 2)
12.

if A4 Score = 0.300 and A9 Score = 05300 and A8 Score > 0.300 and Al_Score > 0.300 and A3 Score =
0.500 then NO (7/0)
o S 3 31 ol ]yl (ailad 10 IS

Wl Cul (Sae oS 0k o S35 aen Jols Patients
JS g b puiie allS” #8ly > fRATUTES WwMS . jlows b g szl
ol Golaie 368 o (gl a8 dgu 0 Joli 1y (S V)
2 a5 ey (asis Wl a5 S8068 ¢ piled pands jl am
2 pasis Jlw &S olagl g NOOtism oM

3wl )5 HasOtism oM
o |y Cglaio gba WS 1) badiges @8l 0 Gluoguad
Gl 1) glie dodiged 4y &5 (pl b g w30 L)
P& s Ve 5l plS g il 4 Jlioplaisds L o
So S8 dbgiye Gl g0 grkae S35 pa L b
0> olaidl Jlal 3y S8 @ oid (i y byl go
2 sl ol 3 esd iy Cliogas 4l ed
W bl Gluogad cpl il oad odld lis & Jaus
Sl psio b oudins dlasly Bly > 4 Wlodds (o oo
lg o ol glapxie D) prewal cé gy jy Sl
sl eolaswl o glgl g yjs (ol p ab 0,lil &S jebo ylon

S59951 31 e (IS 8Ly (g5lwadly 9 (Asb
b Silopgrde J| @dly o e Shy Ko sids]
By (Sguae Gher g owdle £S3L (o (bl &S
3ol ol g b Slaogas I (S [YV] WS
P& aib e bl dase eolatwl 5 il (I8 STl
Jool, 6)919»‘ looolatal by glaodly b obaesiuow
5 Clogad Olas da WS [YA] Wil o awlo
Lb a8 alid (60)lg0 alan 51 WM & 1D dg3 50 (sladiges
ln PTOtEGE S 5l 5o ol 5 59 o yoi (53093l 53
oM K Y] el ond ssliad iyl calo
S Ll e Syide Sluogad b dged iz I lacgesne
Oieles |y maalie (6 &ly )3 NS )3 25290 sadiges
(@XIOMS) wlapss adS” Jolis &lg ;> THOX .wiad
63958l A o9 > > 45 ABbe (5l 0 agrge
bdiges don Jols ADOX 55,5 o )18 edlil 340

sl WS b e lmdl o olblsyl 6)919:-’1 3D d9>90

Lo HasOtism, Jols 3xios opl 4 beiye (559051 )3 29290
N sk . Feature 4 NoOtism,Patients
Journal of Health and Biomedical Informatics 2022; 9(1): 12-24 A


https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

il (S 9 (B loped

ol g (anduld (61 (2 lre g 9 (5915 2315 S )

S5 )3 2l Ly 27 Sluoguad Y Jguo

e S35 53 8l g5 Clpogens

(V) oy b azsly (63,5 Sdg8 amd o Lt HasJaundice

() o) w2 Mo U Jgl Jlgw gl 40 bgs e (335 lude i IsScorel IsScore10
» 45,59 Y 39 wanigl (Sh1> S365 )3 cylgh annds ) ams Otism

sl 2 il > il Cuayp b o)Ll & gbolen
JSs & 4 OWL (Web Ontology Language)
3 odd odlitel el ywde [FV] wuil e SWRL
90,5 yuwdi |y oyiled a5 L 0 Drool g 4, Protege5
ol S e adlal il oL 4 was Bl g b
IS5 8 s 28,3 Jsn Sl 00 g3l lsh <o
Ligdi oo 03> (559581 )3 5 s (Jae by SWRL
Oplh bd & s a8 sl o (gilwosly e b Juse
a5 o Jas SWRL S 4 g 0lgs 1) puenas <&
9 ool <30 b Blie (g VO ) (g 8 ciges lgie
ol 0 03l Lol £ S 50 (s5e)gn]

3929 5ienl e 2l g bl sl @amie by,
0y 33l S byl byl 35 )l8 5 (S a8 3l
Uil Glpops 0y8 9l sudd cpl s [Fe] bl
Solow e 5 oliiilyy (So a5 osliul (sjolgnl
D oy 35 (Gedenl pwdine > oyd (65500 5 el
ol 03y ) 4 (S pelie wyd p J.SL PO VS,
Lo ydy «sidsnl die) > Ltk 3,8 5 cudl
gm0y 28 93y Sl a3 .ty 1) Y STy

3995 33 (miled yrndli g Sl

ppacalti gl A

sidA s SWRL A

if A4 Score > 0.500 Patients(7x)

and A10_Score> 0.500 | swulbcgreaterThan(?s10. 0.300) " smaxlb:greaterThan(?s7.
and A7 Score > 0300 [0500) " IsScorel(?x, 7s1) ~ IsScore7(?x, Ts7) ©

awrlbgreaterThan(?s3,  0.500)

and jundice =ves then | IsScore3(7x,

and A3 Score > 0300 | IsScore3(?=. 783} °  IsScorel0{?=, 75103
then YES (0/354) swrlb:greater Than(?=1. 0.500) > HasOtism(?x)
if Ad Score > 0.500 swrlb:greaterThan(?s4,  0.500) ~  Patients(?x) ~
and A10 Score = 0300 | zwrlb:less ThanOrEoaual(7s3, 03007 o

and A7_Score > 0.500 | swulbigreaterThan(?s10. 0.300) * smaxlb:zreaterThan(?s7.
and A3 Score Z0.3500 0500}  IsScored(Tx Tad) " IsBeoreV(?m, TeT) O

753} IsSecorelO(?=, Ts107

NO (1/1) HasJaundice(?x. %) ~ syrlb:equal(%. 0) > NoQtism(?x)
if A4 Score = 0.300 swrlbiless ThanOyrEoual(T=4, 0353007 "~ Patients{?x) "
and A9 Score =0.500 |IsBcored(?x, 7s4) * IsScored(Tx, 730) " IsBcoreld(7x. 7s8)

and A8 Score =0.500 |~ swrlb:lessThanOrEqual(7s8, 0.500) "
then NO (49 / 0) swrlb:lessThanOrEqual(?=9, 0.500) -> NoOtism(7?x)

ifAd Score=0.500 |swrlblessThanQrEqual(7sd, 0500) ~ Patients(?x) -

and A9 Score = 0.300
and A8 Score = 0.500
and Al Score = 0.300
and A6 Score = 0.300
and A2 Score = 0.300
then YES (0/3)

surlbigreaterThan(?s6, 0.500) ™ swxlb greaterThan(7s9,
0300y ™ IsScored(?x, 7s4) © IsScore®(?x, 758
IsScored(?x, 7s8) * IsScorel(T=x, 731) " IsScored(7x, 7s6)
M IsScore2(Tx, 7s2) " gnrlbilessThanOrEqual(7=8, 0.500)
" splbogreater Than(7=2, 0.300) © syxlb greater Than(7s1,

0.500) - HasOtism(Tx)

SWRL & prauss <53 51 oyailed Jras 1 IS

R Journal of Health and Biomedical Informatics 2022; 9(1): 12-24



https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

Js‘ b)l.ows ‘W 5)5.3 AR )‘-Q—}

S35 o 9 s S5l s

odidd iyl pl (g A e adlsl by WSSL =W

ks opl 1 iz LSV JSS &S cusl @l g laws 03

fule 1

rule 10
fule 11
rule 12
fule 13
ule 14
nule 15
fule 16
rule 17
rule 18
ruie 19
rule 2

fule 20

A U U T T TR R U O SR SR SR ¥

@ Egpd (il o0l ) puie S lgie 4 [¥Y] Drool
Al o a ) L G g Sleads s g 038 (il s

Patents(7) * Sanid oreatarThan(?753, 0.500) * swaid oreateeThan(?5 10, 0 500) * Swiid greaterThan(?57. 0 500) * 15Score 1(7x, 751) * 1sSCore7(7x 757) * 1SCore3(7x, 753) * BScoret
Wi greaterThan(?s4, 0 500) * Pasents(?x) * swid greaterThan(?53, 0.500) * swiid greaterThan(?7s5, 0.500) * swrib greaterThan(?57. 0 500) * IsScores(7x, 754) * 1sScores(7x, 755
swiid greaterThan(?s4, 0 500) * Patents(?x) * swridy grealeThan(?33, 0 S00) * swiid greaterThan(7s5, 0.500) * 1sScored(7x, 754) * IsScoreS(7y, 755) * 1sScore 1(7x, 751) * sScore3(’
swrid greaterThan(?s4, 0 500) * Patents(?x) * swrid lessThanOrEqual(733, 0.500) * swrid greaterThan{?s5, 0 £00) * IsScored(?x, 754) * IsScore(7x, 755) * 1sScore 1(7x, 75 1) * IsSa
swrib greaterThan(?s4, 0 500) * Patlents{?x) * swrid greaterThand?s5, 0 500) * swrid SessThanOrEqual(?s 1, 0 £00) * IsScored(?x, 754) * IsScore™7x, 73%5) * 13Score 1(7x, 751) * IsSal
swiit greaterThan( 54, 0 £00) * Patents{?x) * swrid lessThanOrEqual(735, 0.500) * 1sScored(7x, 734) * isScoreS(7x, 755) * 1sScoce 1(7x, 7510) * swriddessThanOrEqual(73 10, 0.
swiib lessThanCOrEquali®s4, 0.500) * Palientts(™) * swrit presterThan(7s5, 0 500) * swrib greaterThan(?s8. 0 £00) * swrid greaterThan 733, 0 500) * 1sScoced(7x 754) * 15SconeS(™
swrit lessTRanOrEquai(?s4, 0.500) * Patients () * swridless ThanOrEQual(?s5, 0.500) * swiid grester Than( 788 0 500) * swiid greaterThan(?39, 0.500) * 1sScored (P, 754) * IsScon
Swrit lessTRANCrEQua?s4, 0.500) * Paients (™) * swrid oresterTRan(?36, 0.500) * swrit greaterThan(?s9. 0.500) * isScores(?x, 734)* 1sScoced™x, 799) * 18Scored(7x, 738) * 188
St essTRINOMEQUA?s4. 0.500) * Pasents(?x) * swrit presterTRan(?36, 0.500) * swiid greateThan{?s9. 0 500) * IsScorned(7x. 734)* 1sScoee?x 789) * t8Score(x, 248) * 188
S 1053 TRINOEQUAK 734, 0.500) * Pasents(7x) * swrid dess ThanOrEQuad 756, 0.500) * swaid greaterThany 759, 0 500) * 18Scores{?x. 784) * 15SCored(?x, 739) * IsScored(?n. 758)*
S SrealerThan( 754, 0 500) * Pasents(7x) * sweidless ThanOrEQuai(733, 0 500} * swrid greaterThan(?s 10, 0 S00) * swii greateeTRan(757, 0 500) * 15Scoeed(7x, 754) * I5SconeT(’
SWrid 1essThanOrEQuUali 754, 0.500) * Palients(7x) * Swiid QreaterThan(739, 0. 500) * swiid lessThanOrEQuak s 1. 0 S00) * IsScored(7x, 754) * 1sScorei(7x, 759) * IsSCorneB(?x, 758)*

FWID Ote a0 TRAN(784, 0.500) * Patents(7x)* Swiid SrestarThan(?s5, 0.500) * swridless ThanOr
WD eSS ThanOrEQual(?754. 0. 500) * Patents{?x) * swrid greatecThan(?55. 0 500) * swrd groate
WD Oreate Than(754, 0 500) * Palients(73) * SWid OreaterThan(7s3, 0.500) * Swrid greaterThas
PWID B33 ThanOrEqual(?7s4. 0.500) “ Patents(7x) * swrid greaterThan{?53. 0 S00) * swrixgreate
FWHDeQual(7), 1) SWiR preaterThan(734, 0.500) * Pabents(7) * swiid:greaterThan(?s3, 0.500)
FWiintess ThanOrEqual(?s4. 0. 500) * Patents(?x) * swrid greaterThan{?s6, 0 £00) * swre greate
pwrit:preaterThan(?s4, 0.500) * Patients(71) * swiid greaterThan(?s3, 0.500) * swrit greaterThar
swiid essThanOrEqual(?s4, 0.400) * Patents(?x) * swrib greaterThan{?s3. 0 £00) * sweid greate
SWit greaterThan(?s4, 0.500) * Pabients(?y) * swiid greaterThan(?s3, 0.500) * swrid greaterThar
WIS preaterThan(?s4, 0.500) * Pabients(?x) * swiid lessThanOrEqual?s3. 0 £00) * swidgreate
WS Sesa ThanOrEquaN 784, 0.500) * Patents{7x) * swrit lessThanCrEquan?s3, 0 500) * swiidg
SWID OreaterThan(?s4, 0.500) * Palients (1) * swrid lessThanOrEqual( 783, 0 S00) * swra greate
SR MsSTanOEQual(?784, 0 500) * Patants(7x) * swrid GreaterThan(?7s0. 0 500) * swrad lessTt
WIS Qual(7). 0) * SWiD preaerThan(734, 0.500) * Pabeats(7x) * swiitb:preaserThan(?s3, 0. 500)
PWID reaterThan(754, 0.500) * Patients(7) * swiid oreaterThan(753, 0.500) * swrid greaterThar
pwrid SessThanOrEqual 754, 0 500) * Patients{7x) * swrib greaterThan(?s8. 0 500) * swriddessT!
BWrit:areaterThan(?s4, 0.500) * Pabients(7x) * swiid:oreaterThan(7s3, 0.500) * swritcreaterThar

Lie X
v @ owtThing
© Features

= oes)

For: @ NoOtism For: @ HasOtism
& & 12

® p10 &2

@13 ® e

& @ ps

® o5

i Sly2 31 s (2

Assenod Axioms

EquivalentClasses Features
Patents SubClassOf omt Thing
13Scored Domam owt Thing
Equialen®Properes. Casm
1Score5 SubPropeyOr 1sScores

193 IsScoce? 00" xs3 doutie
101 1sScoced 0.0™ s d doutie
194 1sScored *1.0"™*xsd doudle
NsScore2 Range: xsd doubie

102 1sScores 1.0 xs@ doudle

105 Type HasOusm 1Scored Domain owt Thing

191 Otisen "0 xsgint EQunalen®Propenes 15S<omed

108 15800008 “1.0" 32 Coudle 9 Type NeCtsm

Ao0 Type Feakees owi Nothing SubClassOf owt Nothing

D4 155000010 "1 0" 153 doudie P4 Type HasOtism

1910 IsScore? "0.0™ xs 3 doustie S i Family_) wimn_POD
P11 15Sc0red "1.0™ xs & dousdie S Who_is_ the_test

Samelndadal p3
P8 Type HasOtism
Samelnaadual 10

101215500002 "0.0™ 13 a doudle
p5 1sScoce ! "1 0"V xsa doutie
2 HasJaundice "0 asdint

Who_is_compietng_Pe_test Type Festhres Patents SubClassOf Pasents
07 1sSc0ees “1. 0" xs3 Coudie

SAMASIARAL DUAIAN & Ancwar

Active ontolog { 1 ] . 4
Aliive 000G | Hes ®  Lidsses peiiies =

Class hierarchy. HasOtism
wis X
v @ owl:Thing

Direct instances
& =
For: @ HasOtism  For: @ NoOtism

e Sy 3 JaS (I

G599 (29 Az 1 Showd IV UK

WMy daie oas Tal ylsd olul il e a8
awlis b oS Jols NOOtiSM oM «SaeS
Jols HasOtism .M , P6 o P1,P10,P13,P3
55 4L Jb 25l P8 4 P12, P2,P4,P5 o aulis
5 Ml mraad €850 (295 b Plae (295 (U] &S

S o ol Ty o sk e

HasOtism 4 NoOtism MS" g3 s o,L3l 45 job ylen
VNS 71P = QW 3 R CH UWEPIN RS Y SRS SR
4 Drool jea "Q@l" cwnd ¥V SS 5 aiib e iy
Coond 3 a5 Jbyd s Sog8 51 JB HasOtism
Sy Jols Jlai 3,50 oS 93 1o g 0 [yl puue "

Journal of Health and Biomedical Informatics 2022; 9(1): 12-24 Y


https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

il (G 9 (B eloped

ol g (anduld (61 (2 lre g 9 (5915 2315 S )

dleg & iyl (el pgd (i ($3glg0l lawg ]
de 5 g e samdlis de)  paeual CS )
Oialod 1) S35 Al powr (y5iw 9 (0992 slows 03 LS

..A.b.)@

S eomed 9 (55e0enl 50 el s 4 s Wl ol
4 S8 (el gl b g5 duslio (arenal S Jdo
Jots cpl sl oas ody LS ¥ gl j Lged lais
paeld Cusly G 1 gl (g &5 Al oo (g Y Jols

ol CS)3 9 (559951 (29,5 dmnglie € Joo

S0g5 Al et S50 )0 oo gl (nSld 599951 33 g (antild
P1 . (NOOLISM )5 ;5 592 50) 5,5 s
P2 \ (hasOtisM oS ;3 352 50) )5 e
P3 . (NoOtism NS 30 59250) a8 fpaacs o
P4 \ (hasOtisM oS ;3 352 50) 5 !
PS5 \ (hasOtism OIS 30 35250) 318 sl
P6 . (NOOLISM )5 ;5 39250) ol P2
P8 \ (hasOtism IS ;5 3g240) o s PO
P10 . (NoOtism NS 30 59250) a8 sl
P12 \ (hasOtism oS 5 sg2g0) 5,5 measis]
P13 (NoOtism NS 50 34290) O paan o)

RS b padd Sbml 4 Wlge glSedls Jle
oSl cwl andlgs e (Jy w8 S glep
Olgis 4 preal CE 3 )5 BBy (255 bO)ke
DA g & s Sl 53l (sla,sS 5 o
Bl S plgie 4 gggnl LS 3wl e oS Al e
0y 8 4 sladgSy dlaw WS i sl s a4 olixe
4y 0,55, YYYF slasy aS” Widgy 295, YAY Guind pl )0 ol
L oliil paenad 50 Jao 3 ladygS, LAe g
258 b1 &8 A8 o 10T Baios pl 5 0ad Sl (g5l
S jgbpler i by Cwl pudyl low sl Jlaidyee
5 3l 5l odlatal b aios 1 (oola i 0)L31 5 sty
il olow 59y 2 1m0 ©jg0 4 (59l (slaet )5
GBS Sygly dly 0 45 Sl il Jg ilen s
5 il o 3l S o3l )l bl Ol 4 oo
Lasuil Caa (galedly )8 LS b asl e (ggleals
5 SISl car s5dsnl el Sl e )l
i yide 3,5 ool i e sxlatwl culild
2w Gl 4y g led S eolasiel (golSealy gy il D990
[VF] s5955] p (itne (slopinns | (S0 it ()il
g awsly JSladsg as bid 50,0 1) (g)lew (asuis culls
oS5 s 1Sl oLl g b eSS (gl eolat! LB
3 1) il el Gl & (6,500 Pl Cung

gl pasuis PL awls b (S568 (lp dged olgie 4
NoOtisSm oM 5 1, S8 g oas 5, (5990l lawgs
3y oddd LIS cpgd ygiw pd ¢ dds pimad WCuol 03l )3
Al oo preal €3 bawg S35 (ol sl eyl )low
g 03 b b yblize MolS zuls gd o 0133 45 joblan
g proecs S350 Jho uod 1 (5305 395 (s3glsnl (295

S 5 4ol g Sou
slooly Lb (B ) pudsl Hlow Cucnl 4 ag L
395 pasts b glyn Bl Camg 1) s)lowr ol passess
seald (il pac DS SuS ) o) Couie P
2 Gl S8 gilean pasiits sl b atly
oy oL LS o (golSealy sl awily (S oo
sy dol @ 2y 5 lmodls | adie w2 of e e
ooy jl o cul & e (wyied 9 Capde sl p)Y
aS 351 dgrg e obodgize ax 81 cuwl 03,5 bl
dod iges loie 4 s ol bl 4 B gglSosls
Sl g Mg 385 9 Cawyd Bk ol 5l oads cél sla Xl
b isyge oS0 il @ glsabl 5 oS0 Sy 5 ool
Aejls solSoaly plply il Tal LB Joe 5 g Ldlato
ol 0l glysul il (6,5, (lpy Sl oM e

Y Journal of Health and Biomedical Informatics 2022; 9(1): 12-24


https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

Jo! D)Lo.vf’ ok 0590 V&Y

S5 S j 9 Ceodhw Sl gl dloro

s ) (SLLS SaS plgn B 098 48 )5 )15 4 el
Al Hlaw 355 13 ($)lew (pl A3y alS 5 (ylen (]
Q) pas @ plgi e Beod ol Glails dbox 1l
23 ol a3 a8 58 o)Ll Gl sl (Sleyd sasis,
lp |y s 390981 5 03,5 ) g0 cnl (5, i

D9 031> dswgy B oyl ploc]

&8lo 4o,
S s )55 |y bl 2SS Ao g S i

References

1. Mokhtari B, Karimzadeh F. A review on the
Authism with the most approach on the critical
biomarkers. Razi Journal of Medical Sciences
2018;24(165):35-46. [In Persian]

2. Schriml LM, Arze C, Nadendla S, Chang YW,
Mazaitis M, Felix V, et al. Disease Ontology: a
backbone for disease semantic integration. Nucleic
Acids Research 2012;40(D1):D940-6.

3. Chen L, Lu D, Zhu M, Muzammal M, Samuel OW,
Huang G, et al. OMDP: An ontology-based model for
diagnosis and treatment of diabetes patients in remote
healthcare systems. International Journal of Distributed
Sensor Networks 2019;15(5).
d0i:10.1177/1550147719847112

4. Patel HH, Prajapati P. Study and analysis of decision
tree based classification algorithms. International
Journal of Computer Sciences and Engineering
2018;6(10):74-8.

5. Chen T, Guestrin C. Xgboost: A scalable tree
boosting system. KDD '16: The 22nd ACM SIGKDD
International Conference on Knowledge Discovery and
Data Mining; 2016 Aug 13-17; New York, NY, United
States: SIGMOD, SIGKDD; 2016. p. 785-94.
https://doi.org/10.1145/2939672.2939785

6. Cortez P, Silva AM. Using data mining to predict
secondary school student performance; 2008.

7. Ahmed AM, Rizaner A, Ulusoy AH. Using data
mining to predict instructor performance. Procedia
Computer Science 2016;102:137-42.

8. Kapur B, Ahluwalia N, Sathyaraj R. Comparative
Study on Marks Prediction using Data Mining and
Classification Algorithms. International Journal of
Advanced Research in Computer Science 2017;8(3).

9. Jules GD, Saadat M, Saeidlou S. Ontological
extension of PROSA for manufacturing network
formation. Inindustrial Applications of Holonic and
Multi-Agent  Systems 2013 Berlin, Heidelberg:
Springer; 2013. p. 140-51.

10. Mehta T, Kshirsagar T, Merchant A, Nair S.
Graduate prediction using ontology approach.
International Journal of Computer Science and
Information Technologies 2015;6(5):4782-4.

oMbl alS Jolis 45 03,5 oolizl GEN (3553l 51 [¥Y]

Al gl oo paie g sl pladl G (S
bl (o599g0] a8 ol plis pols aadllas 5> oaid &l)] i
Oeze o NS (o0 ) e 4 iyl hlan sl 0l
ol b puenad <y 0 1y (gilew (el Coro

355 3ol plsh s
Coglaes 3l ookl L b cunl L 5 ST la)lS lgie
9035 2bil Iy s ol Olnl (Slopd 3150 5l ol
ol Ban > &Blg 40 g 0315 drwy S0 slas,lew sy
Fre otz 2 S8 sbjgme S b s (ol U

11. Ravishankar TN, Shriram R. Ontology based
clustering algorithm for information retrieval. Fourth
International Conference on Computing,
Communications and Networking Technologies; 2013
Jul 4; Tiruchengode, India: IEEE; 2013. p. 1-4.

12. Zhong Z, Saeidlou S, Saadat M, Abukar A.
Ontology and rule-based reasoning for intelligent
predictive manufacturing. Advances in Manufacturing
Technology XXXII; 2018 Aug 29; 10S Press; 2018. p.
355-60.

13. Chang HW, Tai YC, Chen HW, Hsu JY, Kuo CP.
iTaxi: Context-Aware Taxi Demand Hotspots
Prediction Using Ontology and Data Mining
Approaches. International Journal of Business
Intelligence and Data Mining 2009; 5(1):1-8.

14. Kulmanov M, Hoehndorf R. DeepPheno:
Predicting single gene loss-of-function phenotypes
using an ontology-aware hierarchical classifier. PL0S
Computational Biology = 2020;16(11):e1008453.
https://doi.org/10.1371/journal.pchi.1008453

15. Cheng L, Li J, Ju P, Peng J, Wang Y. SemFunSim:
a new method for measuring disease similarity by
integrating semantic and gene functional association.
PloS one 2014;9(6):e99415.

16. Palaniappan S, Awang R. Intelligent heart disease
prediction system using data mining techniques.
IEEE/ACS International Conference on Computer
Systems and Applications; 2008 Mar 31; Doha, Qatar:
IEEE; 2008 p. 108-15. doi:
10.1109/AICCSA.2008.4493524

17. Shuja M, Mittal S, Zaman M. Effective prediction
of type ii diabetes mellitus using data mining classifiers
and SMOTE. In Advances in computing and intelligent
systems. Singapore: Springer; 2020. p. 195-211.

18. Islam MM, Ferdousi R, Rahman S, Bushra HY.
Likelihood prediction of diabetes at early stage using
data mining techniques. InComputer Vision and
Machine Intelligence in Medical Image Analysis 2020
Singapore: Springer; 2020. p. 113-25.

19. Horrocks |, Patel-Schneider PF, Boley H, Tabet S,
Grosof B, Dean M. SWRL: A semantic web rule
language combining OWL and RuleML. W3C Member
Submission 2004;21(79):1-31.

Journal of Health and Biomedical Informatics 2022; 9(1): 12-24 YY


https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

il (G 9 (B eloped

ol g (anduld (61 (2 lre g 9 (5915 2315 S )

20. Al-Diabat M. Fuzzy data mining for autism
classification of children. International Journal of
Advanced Computer Science and Applications
2018;9(7):11-7. doi:10.14569/1JACSA.2018.090702
21. Thabtah F, Peebles D. A new machine learning
model based on induction of rules for autism detection.
Health Informatics Journal 2020;26(1):264-86.

22. Achenie LE, Scarpa A, Factor RS, Wang T, Robins
DL, McCrickard DS. A machine learning strategy for
autism screening in toddlers. J Dev Behav Pediatr.
2019; 40(5): 369-76. doi:
10.1097/DBP.0000000000000668

23. Kong Y, Gao J, Xu Y, Pan Y, Wang J, Liu J.
Classification of autism spectrum disorder by
combining brain connectivity and deep neural network
classifier. Neurocomputing 2019;324:63-8.

24. Kosmicki JA, Sochat V, Duda M, Wall DP.
Searching for a minimal set of behaviors for autism
detection through feature selection-based machine
learning. Transl Psychiatry 2015;5(2):e514. doi:
10.1038/tp.2015.7.

25. Alwidian J, Elhassan A, Ghnemat R. Predicting
autism spectrum disorder using machine learning
technique. International Journal of Recent Technology
and Engineering 2020;8:4139-43.

26. Shuvo SB, Ghosh J, Oyshi AS. A data mining
based approach to predict autism spectrum disorder
considering behavioral attributes. 10th International
Conference on Computing, Communication and
Networking Technologies; 2019 Jul 6; Dhaka,
Bangladesh: IEEE; 2019. p. 1-5.

27. Khan S, Alshara M. Fuzzy data mining utilization
to classify kids with autism. International Journal of
Computer ~ Science and  Network  Security
2019;19(2):147-54.

28. Kazeminejad A, Sotero RC. Topological properties
of resting-state fMRI functional networks improve
machine learning-based autism classification. Frontiers
in Neuroscience 2019;12:1018.

29. Subbaraju V, Suresh MB, Sundaram S, Narasimhan
S. Identifying differences in brain activities and an
accurate detection of autism spectrum disorder using
resting state functional-magnetic resonance imaging: A
spatial filtering approach. Med Image Anal 2017;35:
75-389. doi: 10.1016/j.media.2016.08.003.

30. Chowdhury K, Iraj MA. Predicting autism
spectrum disorder using machine learning classifiers.
International Conference on Recent Trends on
Electronics, Information, Communication &
Technology; 2020 Nov 12; IEEE. p. 324-27.

31. Musa RA, Manaa ME, Abdul-Majeed G. Predicting
Autism Spectrum Disorder (ASD) for Toddlers and
Children Using Data Mining Techniques. Journal of
Physics: Conference Series 2021; 1804(1): 1-8.

32. Galan-Mena J, Avila G, Pauta-Pintado J, Lima-
Juma D, Robles-Bykbaev V, Quisi-Peralta D. An
intelligent system based on ontologies and ICT tools to
support the diagnosis and intervention of children with
autism. Biennial Congress of Argentina; 2016 Jun 15;
Buenos Aires, Argentina: IEEE; 2016. p. 1-5. doi:
10.1109/ARGENCON.2016.7585361

33. Jemima DD, Selvarani AG, Lovenia JD. A study
on Diagnosis of Autism Spectrum Disorder for
Children. 3rd International Conference on Signal
Processing and Communication; 2021 May 13; IEEE;
2021. p. 547-51.

34. Tu SW, Tennakoon L, O'Connor M, Shankar R,
Das A. Using an integrated ontology and information
model for querying and reasoning about phenotypes:
the case of autism. AMIA Annu Symp Proc 2008;
2008: 727-31.

35. Chisholm A. Exploring Data with Rapidminer.
Packt Publishing; 2013.

36. Greenwood PE, Nikulin MS. A guide to chi-
squared testing. John Wiley & Sons Inc: United States;
1996.

37. Gruber, T. (2009). Ontology. In: LIU L, OZSU,
MT. (eds) Encyclopedia of Database Systems. Boston,
MA: Springer; 2009. https://doi.org/10.1007/978-0-
387-39940-9_1318

38. Chavan PL, Karyakarte MS. Ontology Based
System for Prediction of Diseases. International
Journal of Scientific Research in Science, Engineering
and  Technology  2020;7(3): 275-85. doi:
https://doi.org/10.32628/IJSRSET207365

39. Musen MA. The protége project: a look back and a
look forward. Al Matters 2015;1(4):4-12.

40. Brank J, Grobelnik M, Mladenic D. A survey of
ontology evaluation techniques. In Proceedings of the
Conference on Data Mining and Data Warehouses;
2005 Oct 17; Slowenia: Citeseer Ljubljana. 2005. p.
166-70.

41. Sicilia MA, Lytras MD, Sanchez-Alonso S, Garcia-
Barriocanal E, Zapata-Ros M. Modeling instructional-
design theories with ontologies: Using methods to
check, generate and search learning designs.
Computers in Human Behavior 2011;27(4):1389-98.
doi:10.1016/j.chb.2010.07.040

42. O'Connor MJ, Das AK. A Pair of OWL 2 RL
Reasoners; 2012. Available from:
http://webont.org/owled/2012/papers/paper_31.pdf

Yy Journal of Health and Biomedical Informatics 2022; 9(1): 12-24


https://doi.org/10.1007/978-0-387-39940-9_1318
https://doi.org/10.1007/978-0-387-39940-9_1318
http://dx.doi.org/10.1016/j.chb.2010.07.040
https://jhbmi.com/article-1-681-en.html

[ Downloaded from jhbmi.com on 2026-01-31 ]

Journal of Health and Biomedical Informatics
[ Original Article ] Medical Informatics Research Center

2022; 9(1): 12-24

Development of a Combined System Based on Data Mining and Semantic Web
for the Diagnosis of Autism

Shishehchi Saman!, Banihahsem Seyed Yashar!*

* Received: 25 Feb 2022 * Accepted: 27 Apr 2022

Introduction: Autism is a nervous system disorder, and since there is no direct diagnosis for
it, data mining can help diagnose the disease. Ontology as a backbone of the semantic web,
a knowledge database with shareability and reusability, can be a confirmation of the
correctness of disease diagnosis systems. This study aimed to provide a system for
diagnosing autistic children with a combination of semantic web and data mining.

Method: Data is taken from the UCI database. There were a total of 292 data records
available of which 80% (234 records) were used for modeling through the decision tree.
Knowledge about patients and autism disease was presented via ontology using the Protégé
5 software. The ontology has four classes and 12 properties to communicate between the
individuals in the classes. The rules extracted from the decision tree were transformed into a
comprehensible form (SWRL) for interpretation in the ontology using a converter.

Results: Whether the child is healthy or not can be determined by the rules obtained in the
decision tree. In addition, the output of the ontology using the interpretation of 25 rules
confirmed the diagnosis of an Autistic child using the decision tree. The evaluation of the
ontology also confirmed its correctness.

Conclusion: According to the similarity between the result of the ontology and the decision
tree regarding the diagnosis of the disease, the accuracy of the proposed method can be
emphasized.
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