[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

99 113 (0> o)Laud (kB § LY 5)9d el (i) eole a3l (ol alas

Sl o 5551 51 23! b Cuilid (o jlows 49 bgspo (51 2315 54U
Wlwod 0 Y5355 K 5 (o Syl (Sgae

e 03 Ol sl Ol (5 IS aible

SRS aung)) csodun) 5)j) sSU) aung) 32y SounlS comrign 598 ()

WAA/A/Y 1y g, WAV/Ye /N il o g,

LXN S

Jobate 4 5l paeuad (6l a1 o3kl Bl (o b (gylew @90 A i e g paRd (S ple 0 ol eMSs I doude
Golow @Sy g sl disej 2 &S Gl b Saly 51 (S hlew 4 bayye ilow 53 g (glow CleMbl degomme )3 dtags il cads
) aouds |y cul (6 )len Wilgn a5 canl (S35 5 el i S (b @lie cpl Lol Bus wbl o el

G5 o3l ool )3 9390 (S50 Y L 3,55, 100 Jolis o o3l degome hdly o kot Lhnogi g5 5| adllas oyl 2B 4y, 9 Sso
@ Cln (s S (sl dluod o5 SB Kl g Sy bl sl (5yk (egias il o2ygSUl Jl Wlie ol )3 a8k o UCH sl
Caa own w ol 01 o3litul (905l Ca oxile (Bl aoyd Yo g hjgel caa b o3l o ys Ae )il o o3kl wllul 5 wlls LeMS 93
sl 01 odlitl Cono o F-MEASUTe ( jlss 5l s gla asls j Jao b))l

s Sy Bl lam a0 003 AP0 L il (olidn Jde Como o yd a5 3l Lt adgl wyp 5 4R R1 s a8l
(olo 33l By bylne Hlade ]SS, Ve clls jd alpiin e )3y 2o yd ANYE & Gl (i D Como o (Saiuas Sl
Bl oo 2o )3 Y/0B oy AF/FA o> AIVF o > AIVY L plyy i o s 55 o F-Measure

b aiyje (alS e lon @Bge 4 il Bl (o 0ye 9 065 o 20 B olew (5 @l (e il g el g Sow
Sy QB! 3l 0alisnl b matelys oS 5 gy S 4 (ylom sl (e adlllan ol )3 am o (Rl ) slow el g oy il
el Ghlan pasds > @Yl ey 4

r S Kb (sauas Sula 13,6l cuiln (5)lon (sl ( S5 )b prenal piw 15015 5 2519

Ol capo gyl ¢ oDl 15T olRiZils ctmn gyl Al 5 0polS goikigo 098 1 gimmd 0w 95 3
Email:bonab.farhad@gmail.com

Copyright © 2019 Journal of llam University of Medical Science. This is an open-access article distributed under
the terms of the Creative Commons  Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.

o9



\(https:/creativecommons.org/licenses/by-nc/4.0/\)
http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

OhBes g G 2)8 pbilasw sla)d —...)) aslalw] b AL PlHlay @ byys Slassls WGT

B3 s oXgy 9 Golan Bilgw b Loy sla 00
oo Ailgi o )b paenad (4w I odlawl b ol 8l
(F)298 b (6 )lows 1S ¢ yauseids (il o lwlis &
.))?a ).) L_» O.)‘.) d)s’]‘ ro—> c‘_s_iu:)., 0)9} ).)
sl y13)95 3 (0L Coenl Gl il slo (g)low
L;‘).g 9 Canl YU s 005 d)ST x> sl o3l> >
9 LSl b 03> daul o> (ol o 5l e &S oyl
Gl piamw b 0yl cand a4 ) a5 590 s
D9 03wl b paeuas

obe b ilaw (ny @ld j csle il
o iS5 5l slitl A8l o yese slb (g ylon
Coa o dab sl Jue ol 4l Omile (6 50L
Plgs LRl lp sl (oyme 3 Bl pasits
Slow (B) 38 (0 0t S o (5)low Sl (3L
drwgi (SyedS )3 K03 (low o il e cuila
sball ol ayja g 0ad Slpl g S ye cgo aidly
Solow @ LRl 4 25 b (F)uls o Jeeos
Jo b len ol Yleisl oo yly 2 sl
W algs has S e cde p 5 bl 4 VY-

ohee sl by, I edlital 3 gla Jlu
g g b Gl pasuils plate 4 (sguan
S gy Om > Cal 4B)S 18yl Sl gyl
Conle Jd> @ o)l 13 sl o yeSl il
2 A)8)55 5 sl ohy Cagne I 355 ()Ll
b Shy SBl Glp oS 0 I S e
Wl g wiel Sliee p uile s)low
odd ety lsidy (dle Slape Jlaa g (550l
A3 gomins iyl b (She Gl ol
Cyo Johi> plaiity oy el 5 01 ol 52
Jols Cono duo sl ouis odlainl dw i sy
acgazne | ookl b ¢ oS 5 Jdo (g3l odly gl
ANVA L gl UCH 03ly s geze jl cusln (sl 03l
Py dle g (Sgan (mas &b (S mread
51038 o3litsl il (5 )lom e (gl sty
B9y B B Ep o b sy b9y (b)) slne
s clementine ,l58l 55 5l yog,) o s (gl 5 009
L 28" oKl 00l> 5500 ) &8l Cuslin 03ld 0l

.

LV RY-T

Slowr g9 el el (pre (S
slp Jyol g (e JY> 5 w3l (o oo
Coa Oped & )l 3929 (383 Sl (65 e
e g oly 505 Vgane (S35 slo (535 amas
i )8 4 Sy la odly woe Bk il e
sokaie & 55 (sl GleMbl o3l y oS Cunl i
S (Ve JSie g )hlasl lo Cunsg 53 oy
Oy bwg ol slalbs (S G |
Ol 3 Wl (o (S35 )b el Sl e Cal
baisl g5 4 Gley )b g 0allS S8 die;
oSl Sy JB ol 4 ST 595 Jluwo & 4295
oS dwgy pd B ooy | edae b b S35
Slo plas Ghiliyg 45l & Lt walge (SSp
D905 aalgs ST 1) (b3 )b encs

B ey S (S b el el
Sk sgaie 4 &S Conl (ol jb pranal (5 5guelS
Ceodlw 09> )3 K03 (pmaasile g IS5 4 (il
I olow s o 3l g5 mranad by (4l
bl g ol (V)29 (o0 (Db o sl 03>
oaduis & (Sdip il g cleM bl eolas!
Sl i gl dpogi 2575 5 055U e 4o )l
Sl ok el (o gl Suled o pl8I Loy
Cap Lo g ol oatis (2l (K35 (25Kl
oAl yol ) (S pele plaasiie 4 Sl 5k
Sl (225 2elgd Sl Sy ol 3 b g)l—ow
Gl i oozl Y S (V)] e
il ) 2 yb (S )3 )b renss

g Y (oo Gl 1) (Sbj cudlpe cuds-
s o )11y M (s

135 ol 3San 8 plio sladlis g las -
dy2g 4 %3 3)lse b GBI 3505 b gy (85 (0
SoS Cawyd pyonad OS] 45 g 03,5 (¢S gl
S e

L3 (oo Rl ]) b e g Sl ) (a0l
iy o el |y olyles ol o o

P e sl il cedle g (S 05
09—l p—2> (e | (Olow S sl pelg>


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

99 )33 @93 d)laid (Calid § Cul 3)9d

el (Sib)y eole slEm3ls (olc alas

Sl Jro Can ol U Ahb dw I dm dls e
awilys ool i )osN canl ous odlatul b o3l
Aol Cawd AV Como duoyd 4

slp @b gl g Gl o (e
shp I¥)ewl ond sletiy cuiba g)lon pasts
ey xS meal 3yl (Siy Sl
ol (6jB gl plugms Sl b Sy g1 4ib
Ol Cuild 0dld dsgo oo 69y gl Ll o
o Y Lyl Jlo jasis ¢y & 2
S5 wssSN e gy oS5 Jae > (V)
wasds Gl plaidy by gedle 5 (esiae 955
IS5 Joe 5>l oad ety Cuilp s)lon
Vo Sy Sl sl (o guan 1955 SIS vy
oud ol (guy aib ly gty oy oedle
sy &S cwl b gl b Lkl @b cwl
ol 2o d VAN L plyy jasis

s Sy @) el oyl Lol G
Foas Sl w)sl (e (S b e
oS Gl (Nabeos cn 5 S35 Koy (V)os ol
Sela w)osl 5l ooleiin Jae 53 canl (g)lon:
K5y Si—y bzl (ly ml (sguae
olissl b digad gy il (gl dlnod (35 023
P S il epvae Sl sl sl o
Comor Sl p &8 sl )0l 18 sl w65l
08 o b (o0 Cawd Ay Jo oy 4 LSS 5 4yl
b sl 5l (S wluor (5 o35 K sl
oAl g (g Ak (gl a5 el (558 e
ol o o0l s diges
& (h95 9 25l90

2 &S Cwl Modmdnoy gy adlae ol
Olles Cundy pasell 4 (5399 slo (S iy ol
o oald 3y o 0 Wb b Wl Hlas 5l el
@ basye o3y dcgammo jl dlde oyl jo eolawl )90
03> degeme ;0 dgnge il & Mis liles
o8 (el L )adlS e cpgpl ol (pile 6550k
b cuild 2,65, V00 Jolis b 031> degazes (V)
A3l (oo (S 4 Blite (Shy o 9) SRy 0
YAXNAD Ly yile S les oo 1) cuilid 031> de gosro

hy

Canl 0303 LS ool Cawd 4y ol ] oas e3latl
sl 4 Cund VL €8> (egian uas 4 oS
(Sghan (as 4Sud (asuli C83 ) b oh)6Sll
ol o > MVE L il

e cos @ dlis gy 5 el
2 s8] oS 5 3l ool b cailen (g)lan a5t
Gyp sl cle (gilo aupy oyeX) 5 k-means
G 4l eolatwl gl L(VY)ul ealy dlgaddiy
ip sl e il g @Sl 9 K-Means
el ol ul ddgs > aop Ve cdo I Sk
sl o3y can adbgd 5 dop WAL g sl
piz s S8 4 il Jloy ) am il (bl
S om N She P ool plid (SSE Jelos
i ye—S—1 3)ly (g adgs (sl 5 0ad QL
Ll ases 81w cais Jolye 5 1 o k-means
Pl o sl dile (gilo e piaysNl I oolil
I esle @lon paseds gy pudie ol 0l
ol ¢ pile (6 S0L g By dcga o o Sy
2 Col dlaye 90 ol Sy Jae (VY)ul 008
Gly aegre b 5 A sl Sig Jyl Ao
bogdio dtwd Aol pgd dlaye g Ll 0 B>
Pl (wdle (6305L alewg 4 0le (Bl (sl (Shg
icwlo sl Sy ool @i pl Gan 0gd o
B (g YU g die  (Samo 5 ol i 2l
S 3l 4iged VOA (59) (229 gl Cawl (guly dtwd
(S €3 & Gl 5§ gy S 0 o
B (o Sy (SN Al CBY ((Shy Sl g
VL b (g 203 VAIRD il | oS 5 o
039l Cowd |y o yd Voo e my (g diwd B
o]

S SES p e Medgr e S
by Ceiler (6)lowr el Cu (dle 650k
Ao ye dw Jold (oolpiin i )sNl (VW) o
S w9 N b ol el sl (oo ol
Sl ooy acgemme a6 b b ouiS gu ddb
ool plod lasol j3 .Cowl oas 48,5 UCH o3y oL
bl il LT 51 ookl by 51 0 Jlo s
2ol 00,8l (el S Ve ala Shgolw


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

OhBes g @32 )8 Hbilashw s(8)5 —...)) aslaTwl b AL Pllay @ byys Slassls GT

00 0303 s (odlaiiy Jbo ylasll o) oyles JS

Lol

YY m do 2 Ve il 00l degosmo 30,87 a5

R = T T ‘ sl Slassls =

Wal o2 yfae ’

e | e

. gt a0 slaa ’ ) ; " ) ot
_I I | el sls Jalr sl S gl || s sl b
ekt b Jow ol ANy g ’
Slan oy 5500 3k Kk iskr
: =1
H 4 1
P S ke 30 ’
— J bl S o J’Jf
l s S ok dw | (Slhaey ol S
1 >
| AW S ! o \ iy}
Sk il ‘
- ¥ LS g 30
; (Lo i)
PR g KE — N l
RE{REUETH
|
v }
v
et S .

sl it sla T

Wiy Jho Lo gld LY o lowd JSU

Jaie il Jloy (WOAE ol [+)] o)l o g
lro p> .l o plsl (V) dolee 3do b (S
s MINV) 5 col b Sy (Bly Jlade v el 1)
X gl o (She Sl g Jols laie max(v)
b Sy il Jbp @oi—s Jhdo Joli

o)

v, —min(v,)

A i iyl i
aald > 0l dcgerme slo  (Sig polie S
o adl o las 5oy Jlis! sl awsl jI,8 Jalats
amols G sla odly b LS w4 ol e il
3 95 o0 4 il Jloy lie aialy yd (o bl
Max/Min g, 4 sile Jlop 0556 (solpiudy Jo

(")

- max(v;) —min(v,)

1y


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

99 133 9> d)laild (Calid § ) 3)9d

el (i) eole a3l (ol alas

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

P S o pbsl b ol 5 Sl o S8
sl o5 a5 N egiane Sl G5l 02,550
Ao Dl b paonad glopx o i D g S
S bwy Sl gla SolST 1ML o (g5l dlge
boiyo jhw o Xsd o (5l 4ud N*D g 5o
2 ol il A dis | Sae S oly So 4
D 5 03y acgomme (sl )sSy dlaws N (golpii Jo
& Sls glo 5ol Cuman il o b (Shg s
iy (V) abslas 3o canl Jobo (3L 2l Julis
acgosme glp B B9y «odlodi Jdo jd 9 (oo
Sy 13,0 &S conl Syge p cusla ol

Silr Sl g Sl (S90Sl 5yl (o gias
o ool ol Si 5 (3 V) Sig V5l 5
oy (539 W opl by S SolS

D9 (0

Population of algae colony

Cusbyo S @ (o5 ST (0 8 g3
Wl o cd ol angy o oy oy JT o]
&b sl p S Gl e b))

Gl onieS yoolie Jlais] w0dld asgose S
dcgome SU 50 g0 (sla 03 )y dgng sy
09 9 Jol b Bgd (oo wygSl 2y & Sloj o>
Ooe e Wil adl sla ooy b onieS polae
S o (Shy bl Vil yolie a5 3)lse
G)ygo > g gonal bl bl 4Bl janasS )
3 Slawlie 23)5 Bls 03l degosnoe | pusnal pas
ool 50513 3459 00uieS polde (il 0315 ds gazro
odlitwl (Sew jlade yiSTis 5l onieS polde (gly dlds
i o jd Sen e ST gy 50 sl ol
O sk 5l ol (g o (sl e B
(V)2 o Sl awtils (gly
Sy bRl g0 i

g cola sl odls dcgecme (uilgs alsyo 5l A
Je5—is Slles dosls (9,5 (B Gl Slles

X12 X1d (v)
X22 o Xod
Xnz 7 Xnd
xp = (X1, Xiz, s Xjg), U = degome

5 uio.o J> ol) n_i; RS uL**’ Xi 2 1,2,..,n
o Jols Sl GslS el o o ol (sl
S polie olyie & o Cosl Sl slo Jobo 095

il (V) b b Ba Sel> b oo plad Lgd (o a8 )S Jlai 5> > o,
D9d (o0 A 5 el S plgis 4 S G9lS S
fit =1 Obj, — worst(Obj) (¥)

' best(Obj) — worst(Obj)

oMb Bl g (amnle 1B Al <8 > gllas
b o Camge yuis g jrlote (Blai Jo Lo au
ok SOldos o5 sl pl Bud 348 o (g5l A
@ ly JolSS K9y 5 25 plsil b GolS ()
ISl Jobo i slo > ol 050 s
F S Jobo S op il Sls ol 05 S5
il Gl g o Sila SolS 0 SosS
4 WS o W Cinms Sl gl ol 53 &S

Pl Sds SslS S5l ity (¥) dolee
Sels 35l5 ol w6 e Objiy el sl
dold lre glo p S SolS ja cul ol
9yl DESt o WOrSt (sl yiol )l 395 oo dwlee
sl 50 s Sl gla Sl ke oy i
oo sy S i dw sgiae S
AW S slo Sl 3Lkl g (oSS ) eyl
Cusdge & 3llail g JolSS S > 325k 5l b S (o


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

OhBes g @32 )8 Hbilashw s(8)5 —...)) aslaTwl b AL Pllay @ byys Slassls WGT

ShoAL S o Sl Cumer 295 (o0 iy
&b 5l b aolael bas gl pad o (gyl80S
2955 (V)29 (oo o3lisul (¥) dbles 3. 350K
O lagos) pols (503 239200 S > A gaSms
VUl @l cnl 3 0pS o )8 (e e
Gl S5 g 500 o (g0las] s gazne aSly gy Anless

g0 = 1+e™™*

oo = {0, if g(x) <05
U1, otherwise

e s g Cono Loy accuracy i ol

Ve,

- d

U JUNE IV B

Al oo

Fitness = §. Accuracy + p.

93 4 b 031y dcgosme sl o3V Il ¢ i dibs (¢l
lopd Vo )ows g (b diged duopd A’)u:’b‘] Lisu
Jao (bisel isu (sla 03l igd s (o wiges
b s (ioo la ool g S (0 g 1y b))
o g Cond |y 00D g5 Jdo 00,655 (oolan) S8
e ol oS g oo 1) yoSde (sl )8y 4 bgaye
Wlaods 0y 5 So3 5 K 1205630l )3 abled (o oo
Oy S0P 4 b dge 5 aS cwl ol g 15,8
Gl sl opy Joene g ool olazsl by WIS
(Nl el alols ) orlisl bl s
o odly jl Bg o5 g3 o i Bl Al
y =< 5

Do o iy 5 (V)dboleo 3o y1,¥2, ..., yn >

X =< Xq,Xp, ... Xp >

b b1y 355 9 255 5 o SIS (5 5, Cam
LS ke
esinn Sl 2,550 1l oolegin Joo
& cpl Jdd 4 0gd by dien 4 diwge s
Yoo e il 0 g Al dlunS W 031> degosro e
(0) dolee dids Xij S Joho o 1V 5> 1,8
()

()

olS vy oS 3l eolaal b (oolpiig Jae

@ b (Shy jl sl degeomon) (oias Sul>
U 03)5 o Ol cgd oo poxie HlMde oy 5 Al
G Sil> Sl I (Shg Sbl sl (Sl
S 51 1] fF) sl 5 355 o i () s

In| — 15| (%)

|

St (6305 ol gy &S ola 03> dcgeze
iyl o 22y 4 &S e Cuopd oty e
IS S (oo 3bml ) (o0bj (Slwlre sl
sy ) &S Cawl cpl ol ol b gl edly oMU
oS Lty ol el b ool gla Sis pla adlye
ol o] s Sl g pre Cunl dtags b odld jo
by Sk il sl asgemen; Bl o Shy Sbl
S gy ol ) a8 M &S sl (535
@S GlBl s Shy clad jials gl Sk
rogde (Shy oblygy) (o0 )5 @ o aib
2l S bl oy il IS g cds oYL
SApddl fpguw iy

2 2 < 2 (V)
A0 Y) =0 = 10)+ 06 = ¥)" ot (6= y)” = (%~ %)

WDy oo )8 0SS (005 0 alie sl 0dld i,
» O] 65\»3).» u*’L*" 2 & ool O aold 9) L’x‘ )'l

¢

2 Agad 2 luod oy S0 K oieSl
Ot 3 305 (o (Bl dld Sy 4 it Aol sl


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

99 133 9> d)laild (Calid § ) 3)9d

el (i) eole a3l (ol alas

Sl saimd ol By (Ve VY )Cwol onds oolawl
Jre Gl by dges S Dl 4 Canyd (sla Dol
A g5 sl Smi ST 8 s o olis sl
dopd il o A gy sl as b ooy (asis
sl ool degazmo (59 p (gl Al gy S Couo
oS ol yjg0] dsgerme | Slanlie o yd o 590l
ol iy Al o2l )90 b9y bawg ey &

() oylas Jpas)cu

P ooy bl cpl 50,8 o (505 ol
g 08 ool dluad S5 o )5 RS, S
3593 b )] alold 09 0313 4 oS 4 48 (g o3l
P 005 o8 gl aed g dwbre b ol
Db 8 alold 5 Sn g
i) sloylae i)l i

s aib ol Sbj)l cas @lio opl
Lad- 255 g Como s 5 0jl ( Slg il e Jlonse iy

0315 oy 31 2 b 3590 (S0l b Y 05lowd Jou

Yol Cldg  iyd olad
Precision = = e o
recision = TP L FP
Recall = — e ®)
eca = TP T FN St
2 * Precision * Recall
F — Measure = — F-Measure (V)
Precision * Recall
A TP + TN )
= oo
CCUraCY = TP TN + FP + FN
Error Rate = 1 — Accuracy s 75 ()

AGYole (gl aulio pbl jolaie 4y dlds oyl o
s o3l A gono )’I swh.m &olow RS Lgl).g
aloan oy S35 K p2sSl ajeel 0 ol
o oy e 0 (il odly .l o oolai!
8l (oo ol Jio (b5l )3 By (g2 5 eiee
Gy b oodly dopd A5l eolpidin Jio obs)l el
0133,5 o3liiw] s (gl b 03> 2o )d Yo il g yjg0]
Sl aS el 0oy degess I jolaie (ol (gl ]
il o opble 50k (sl 2 ye &S UCH 50
YA ol cusln 00Dy de gosro .Cuwl 010,85 Gl
92 4 b S dsgorme Bl (0 NSV 9 (Shy
4 390 (oo sl Ll g Wl (glaw 42 Mo 095
She VeV ojlad Jodr aidly o sl )BTV Jols
A2 o i |y cusla 03ld ds gosre

(TN) gt s (TPt Cays sl
el sl ol 3 (FN) o L3S (FP )t 318
Coto Caoyd gl itan 25l bk (sl
ol 8ly atwd a5 canl obadyeS, s S5l
e ol ames o oy amed oiyeSl 5 039 o
(o Cuwd el il 03y el Cute (g yd
e o o xlg aod oSl o lad g8 ) slass (S5l
Gty a1y 1o ] s 33 gy aod o365 g 035
Sle e I8 ol)l .l 03l Jasis b
039 ghio b oy ably dwd a8 Canl o365 dlass
Cato olzdl 4 1y o ol 4 gy 4o 0268l
Maw (Sl ¢ tio OO jial)b sl odly yasuis
5 g Cuto b ol Bly dtwd a5 cowl oladyeS,
i oLzt & ) b ol ates sy s oS
ol 020> yauseis

oRReFy b 4Bl


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

OhBes g G 2)8 pbilasw sla)d —...)) aslalw] b AL PlHlay @ byys Slassls WGT

Coild 031> asgosmo s (S59.Y o5lowd Joua

£

b Shs @23)
A slow g AGE \
(V)32 (V) Sz SEX v
(V) () > A5 sl STEROID v
(V) o) 9y NS ANTIVIRALS ¥
(V)ads o)) > e FATIGUE )
(V) () ooy las MALAISE 2
(V)ady () wlasl o ANOREXIA %
(V) () A8 Syp LIVER BIG A
(V) () oS e LIVER FIRM Q
(V)als o) a8 b SPLEEN PALPABLE .
(V)ads o)) > RIS SPIDERS )
(V)als o) Copeol ASCITES Y
(V)b (V) > ol VARICES WY
¥R, S NN ¥ e X e E s om0y Lol BILIRUBIN V¢
TYANY NS Y YO Sland S ALK PHOSPHATE V0
) AR PR PR SRR oK SGOT \§
YN X YIAE10,0/ 5] - Cxood] ALBUMIN %
Qb w2b Cpogyigy PROTIME A
(V)b (V) > 3T HISTOLOGY 4
(1) 0350 £(¥) 05 s Class Y.

.ml{@\“.. 9\'.. Now [{M)J.JJMJM)D
D LY s3gume 53 (o3lpii Jdo o K )\S5 cpui ob
P S Ve b oo dod oyt Al (o0
Couo Moyd (pyldas (b Cuol Joyd AF/AA L
WIFD 5 2o y> WAY Ll S5 L ¥ee Ve |
Jde 0 oo b o) oy yide 1 Gl do
S o b Gl 2oy WBNO L ol oolgiin

ol yiaS o s & 5 0Bl ieS K slaes

pie b dgrg caallan pl 5 () ban e

1,81 51 plaS” s 350 40 &S Cuwl Csld (g)lews D99

ol 00308 cud s 9> cpl 1 (S wyp )90

dozg oy L YV b ply (She opl sdae Hlade

Solows 3939 pas odimd LIS Y (g3ae ke 9 (glow
bl o

L;l.;.,.o 2 L;.)Le(u..u J..\.o C’L’ Y o)lm.ﬁ J9,\?- 5
L1, sl ol o 030> i K dlaws g 41,85 slaws

K olaxi g 51,55 dlawd slue g1 (60lauing Joo gl Y oylond Joua

s &5  coe  F-Measure il ey Kobw 1SSl
oY AF/A AF/\A AT av/se ¥ Ve
oY A¥/.q av/sy /1 ar/Vf ¥
LA IR /Y ar/-y vy av/aA o
F/¥ o QAY QF/FA Af/5) AT ¥ Yo
Fay /¥ AF/-A AN A/ ¥
Y/ SN /AN ar/aq Ay avas )

Yoo as/¥a /A WINE as/YY Y Y.
YV ATy ag/-y LVIAV LN/ ¥
FIM QY /¥ WS Ay )

Couo Aoy b il HSS slas 51 w0y
ldged (88l yooro oF ojleds S5 50 g dled iy

"

Couo Joyd duwlde i ¥ ojloss S5 o

o3l 4S gome d‘)% )I)f{i S gl » (_;.SLW JJ.A
Ol Y ojleds S Lol 025 0l ol cuila


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

99 113 (0> o)Laud (kB § LY 5)9d

el (i) eole a3l (ol alas

LSS LY s )3 oo daoyd i Cawl 005

Cl

Cowo duo)d )i’l*" (EO90E yomo g )1)$" Sy )i.‘L;
oy Yo g Yer Ve el S5 el yloses o

93

925

Tosu

= )53 Saa]

P

K g 51555 dlani (glime g (63laming Jo Como w0 yd J13905 .Y 0lowd S

b She ol S Jho ly cwl b (olpin
i/\/\ﬂf L) ).31).3 Couo Jwoyd o5 Uj ..\...wl.» Y b ).31).3
Al VALl b (She ol (51 g el do

ol Lo D AF/FO Lyl Cono oy o

2 @iy Jlo @ & o)lad Joa> o

J}b; @L., Cawl 05 021> uL.u.» ;)’9 ul:x...»l LSL-*-"
Shcwl ol Jools (LSS 5L Y Gl 0 ¥ oojlous
Jhe Cowo dop dil S b Sy ol

S 39 BRI slao 9 (gdliuig Jio gl ¥ 2lend Jgu

s & coxo  F-Measure

Sl céy Spedds ),

\Vai ANYE AA/AY
VY AA/YA AA/FY
VIAY AN an/of
V/Aay AN-Y AA/YA
A7AN av/Aa av/vy
YIYo av/so as/vs
v/eA av/¥y ag/Fa
AR as/ay aF/AY
AT A5IAD as/vy
YIFY as/oy ao/va
A as/¥o a0/

aA/AyY ANAY 5 )
ANV aA/oF A Y
ANFA AN/¥Y A Y
/Yo AAYY Ve ¥
av/ay av/sy AMl [
av/.s &Y WY 4
av/V¥ &IV A2 \s
AF/AD as/va VO A
as/ay LVata) \te a
ag/-¥ /oY \\4 Ve
ao/va /¥y AR AR

0j9> 3 )b el (S s Ayl 4 2y L

s SO Sl Ban e Jlas pl 0 S
b g bl gl pads Gy b eread
ol il (lan pasedd gl Sy 4 8l
Slr sl saiae Sila w0yl 1 pslate (p
Syl (p 5 S5 K g (Shy ol
o yd ol 0 0dlatw] Wl g jlow 01,81 guly wtwd

A Yl e 5 Al 0 laen (5 K505
oo 25 ol Coms o i § 45 455
$90 sl S 25 Gials o o (Shy ol (>
,J@U;»U‘Mb)“fuuffgalm)flm
D9 (s

S5 A g Sy

1y


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

OhBes g G 2)8 pbilasw sla)d —...)) aslalw] b AL PlHlay @ byys Slassls WGT

Eyae 955 (SIS 9 (ol el o yo8)l oS 5
do >l 03 S edlitwl Cuils (gylew Hasis (glp
2 Gl o> AF/Fe bl Sy e 0 Cono
sl by b owile 9 Sf wiysSl Sl (YY)
ol (S Bl sl S5 wiyeN Sl S
M il o S w503 Coro Aoy Ll ol
Jde Coro doyd sl o ASY L ly Ly
9 S5 wi eSS S b dualie 5 (ool
sl g olestidy JBy opdle
Soslaiwl b b (glon adse 4 Lacis Cocnl
Orlins bauwgs 40535 ol amd I e Gl sl Joe
UiblS g oMy Copde G Cawl 0l Syd
Mol Jlad e oS cul 50 codlw Sloss B yuao
M alS plee > clid (il i b s)low
adlas cpl gla @Bl e ol _wlid Cures S
Solow Capde s)ljal o aned slily 53 Ml o0
o3litsl 3y90 01 13 (5l £95 AT (i o2 g
G 35 b Codgizs (gyld addllas (pl 505 148
2 S sl ool g (o gias Sl o oSl
OL_A} M)Lu L59l§ o3l> L;lm J..\.o l., Mlﬁﬁ
o2 s Mde bS8l g SYsb
oS53l 4 Jae i Uil o o2
Slp IS B &S I o wl L gaied)u8
Jinl g b diged > ol 39800 (sl 03> [y o
xS b aoba 5 oL _ls
asdllas ol gld Codga e K00 i st gl i,

Cwl

References

1.Venkatesh AG, Brickner H, Looney D,
Hall DA, Aronoff spencer clinical detection
of hepatitis C viral infection by yeast
secreted HCV core gold binding peptide.
Biosens Bioelectron 2018; 119: 230-6. doi.
10.1016/j.bios.2018.07.026

2.Hsu WY. A decision making mechanism
for assessing risk factor significance in
cardiovascular diseases. Dec Sup Sys2018;
115: 64-77. doi.10.1016/j.dss.2018.09.004

TA

VIO L il S5 L Y b (ol Joo como
Qo WWYE L ply (S5ef b Como doyd g doyd
LinlS 5 s Gl s She ol 1 el 035
el oo b ¢ 5

Slew 595 03> 0jg )3 aLdXS gla g
Ahlew sy i 5 (o e & by sl
b iagh cnl jload pitie sla (215 il (oo
s ol S w)oSl Cono g B L dla)
“ged iz (el (S)lon patudl o) )3 ALl o
ooy diea b 4 Seop a5 o)l |
slp GVl (gian (ouas aSd (V)25
oLl ot ol 04 oaliiwl Csla (glow (aseis
o) VYO L ply lidde ey cds o ool
woas b b odwlie ool Jio .l
doyd EIFD & 1) Como dop Y| coias
s I (YY) e g 1668 9y Ll ol
o Sl Giloan pasdd lp il gluzal
bl 66 gliits] pleses Lty cds .l am S
5l odlaol b (V) o, e 5 (coud .l duo j> AF/VF
il ded @)l g Gty Hbp odle Sy
Jre opl g Sl adly cula (e 4 KU
e lais @ &S cwl asy AV cdy gl
Il oad (Bpe padid T Cax (ol
posl g o b el ol Jhy ordle
By gl glayehl ile awe gl S
ol 00 odlal iy

et sl sol8 ools (le S5 I puione
2 Coro uoyd (YO)S 035 soliiw] cuiln (g)low
CE 3 g luar ()7 S5 K G 985 S wpsN)
5 o0 AVAY o3 AY/AY b plp i 5 4 paouss

3.Malmir B, Amini M, Chang SI. A medical
decision support system for disease
diagnosis under uncertainty. Exp Sys Appl
2017, 88: 95-108.
d0i.10.1016/j.eswa.2017.06.031

4.Nazari S, Fallah M, Kazemipoor H,
Salehipour A. A fuzzy inference fuzzy
analytic hierarchy process based clinical
decision support system for diagnosis of


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

99 )33 @93 d)laid (Calid § Cul 3)9d

el (Sib)y eole slEm3ls (olc alas

heart diseases. Exp Sys Appl2018; 95: 261-
271. d0i.10.1016/j.eswa.2017.11.001
5.Rouhani M, Haghighi MM. The diagnosis
of hepatitis diseases by support vector
machines and artificial neural networks,
international  association of computer
science and information technology. Spring
Con2009; 2:456-8. do0i.10.1109/1IACSIT-
SC.2009.25

6.0zyilmaz L, Yildirim T. Artificial neural
networks for diagnosis of hepatitis disease
Proceedings. Inte Con Neural Net2003; 1:
586-9. d0i.10.1109/1JCNN.2003.1223422
7.Zhang X, Wu C, Li J, Wang X, Jung KH.
Binary artificial algae algorithm for
multidimensional knapsack problems. Appl
Soft Comput2016; 43: 583-95.
doi.10.1016/j.as0c.2016.02.027

8.Martin B. Instance based learning nearest
neighbour with generalization.2 ™ ed. Doct
Disser  Uni Waikato Publication.
1995;P.132-9.

9.Behravesh A, Sadeghzadeh M. Diagnosis
of hepatitis disease with cuckoo search
binary method and least squares support
vector. Norwe Sci Technol Res 2016;3:32-7.
10.Ebrahimi M, Roosta M , Farjami Y.
[Review and comparison of data based
techniques in the diagnosis of hepatitis
international conference on nonlinear
systems and optimization of electrical and
computer engineering]. Dubai Pand Andish
Rahpo 2015;1:123-6. (Persian)
11.Khodarahmi R, Rouhani M. Detection of
hepatitis disease using combination of k-
means and weed optimization algorithms.
Inte Con Mod Res Eng Sci 2016;1:43-7.
12.Kharshadizadeh N, Rezaei H. Diagnosis
of hepatitis disease using rave collection and
machine learning. Comput Eng Inf Technol
Manage Sci 2014;2:162-7.

13.Mousavirad SJ, Komala HE. [Intelligent
diagnosis of hepatitis disease by analyzing
primary components and Fusion of
classifiers]. Koomesh 2013;16:149-58.
(Persian)

14.Nilashi M, Ahmadi H, Shahmoradi L,
Ibrahim O, Akbari E. A predictive method
for hepatitis disease diagnosis using
ensembles of neuro fuzzy technique. J Inf
Publ Health 2018;2:23-8. doi.
10.1016/}.jiph.2018.09.009

15.Uzer MS, Yilmaz N, Inan O. Feature
selection method based on artificial bee
colony algorithm and support vector

19

machines for medical datasets
classification.4™ ed. Hindawi Publication
Corp.2013; P.1-10.
d0i.10.1155/2013/419187

16.Nilashia M, Ahmadi H, Shahmoradi L,
Othman I, Akbari E. A predictive method for
hepatitis disease diagnosis using ensembles
of neuro-fuzzy technique. J Inf Publ Health.
Volume 12, 2019;1:13-20.
d0i.10.1016/j.jiph.2018.09.009

17. Harper PR. A review and comparison of
classification algorithms for medical
decision making. Health Pol 2005; 71:315-
31. doi. 10.1016/j.healthpol.2004.05.002
18.AlJarullah A. Decision tree discovery for
the diagnosis of type Il diabetes. Int Con
Infform  Technol 2011; 3: 303-7.
d0i.10.1109/INNOVATIONS.2011.589383
8

19.Farhangfar A, Kurgan L, Dy J. Impact of
imputation  of missing values on
classification error for discrete data. Patt Rec
2008; 41:3692-705.
https://doi.org/10.1016/j.patcog.2008.05.01
9

20.Wu H, Yang S, Huang Z, He J, Wang X.
Type 2 diabetes mellitus prediction model
based on data mining. Inform Med Unlock
2018; 10: 100-107.
d0i.10.1016/j.imu.2017.12.006

21.Edla DR, Cheruku R. Diabetes finder a
bat optimized classification system for type-
2 diabetes. Procedi Comput Sci 2017; 115:
235-42. doi.10.1016/j.procs.2017.09.130
22.Bascil MS, Oztekin H. A study on
hepatitis  disease diagnosis using
probabilistic neural network, J Med
Sys2012;36: 1603-6. doi.10.1007/s10916-
010-9621-x

23.Dogantekin E, Dogantekin A, Avci D.
Automatic hepatitis diagnosis system based
on Linear discriminant analysis and adaptive
network based on Fuzzy inference system.
Exp Sys Appl2009; 36: 11282-11286.
doi.10.1016/j.eswa.2009.03.021

24 Sartakhti JS, Zangooei MH, Mozafari
K.Hepatitis disease diagnosis using a novel
hybrid method based on support vector
machine and simulated annealing. Compute
Meth Prog Biomed2012; 108: 570-9.
d0i.10.1016/j.cmpb.2011.08.003

25.Ashraf M, Chetty G, Tran D, Sharma
D.Hybrid approach for diagnosing thyroid,
hepatitis, and breast cancer based on
correlation based feature selection and naive


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

OhBes g @32 )8 Hbilashw s(8)5 —...)) aslaTwl b AL Pllay @ byys Slassls WGT

bayes. ICONIP 2012; 3:
d0i.10.1007/978-3-642-34478-7_34
26.Zorarpaci E, Ozel SA.A hybrid approach
of differential evolution and artificial bee
colony for feature selection, Exp Sys
Appl2016; 62: 91-103.
d0i.10.1016/j.eswa.2016.06.004

272-80.

27.Tan KC, Teoh EJ, Yu Q, Goh KC.A
hybrid evolutionary algorithm for attribute
selection in data mining. Exp Sys Appl2009;
36: 8616-30. doi.
10.1016/j.eswa.2008.10.013


http://dx.doi.org/10.29252/sjimu.28.2.59
https://sjimu.medilam.ac.ir/article-1-5323-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2024-05-03 ]

[ DOI: 10.29252/5imu.28.2.59 ]

99 133 9> d)laild (Calid § ) 3)9d

el (i) eole a3l (ol alas

Analysis of Hepatitis Patient Data using Binary Artificial
Algae Algorithm based on K-Nearest Neighbor

Biglarisaleh A?, Soleimaniangharehchopogh F**
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Abstract

Introduction: The timely diagnosis and
prediction of diseases are among the main
issues in medical sciences. The use of
decision-making systems to discover the
underlying knowledge in the disease
information package and patient records is
one of the most effective ways of diagnosing
and preventing disease. This study aimed to
design a medical decision system that can
detect hepatitis.

Materials & Methods: This study was
conducted based on a descriptive-analytic
design. Its dataset contains 155 records with
19 features in the University of California-
Irvine machine learning database. This study
utilized the Binary Artificial Algae
Algorithm (BAAA) for Feature Selection
(FS). Moreover, K-Nearest Neighbor (KNN)
was used to classify hepatitis into two
healthy and unhealthy classes. In total, 80%
of the data was employed for training, and
the remaining (20%) was used for testing.
Furthermore, Precision, Recall, F-measure,
and Accuracy were utilized to evaluate the
model.

Accepted: December 21, 2019)

Findings: According to the results, the
accuracy of the proposed model was
estimated at 96.45%. After selecting the
features with the BAAA, the percentage of
the accuracy reached 98.36% in the best
situation. In the proposed model with 300
repetitions, the Precision, Recall, F-
Measure, and error rate were 96.23%,
96.74%, 96.48%, and 3.55%, respectively.

Discussion & Conclusions: Hepatitis is one
of the most common diseases among
females and males. A timely diagnosis of
this disease not only reduces the costs but
also increases the chance of successful
treatment. In this study, the disease was
diagnosed using the hybrid method, and a
high accuracy level was obtained in disease
diagnosis by FS.

Keywords: Binary artificial algae algorithm,
Feature  selection, Hepatitis disease
diagnosis, K-nearest neighbor, Medical
decision making system
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