[ Downloaded from jiaeee.com on 2026-05-19 |

[ DOR: 20.1001.1.26765810.1401.19.2.8.6 ]

[ DOI: 10.52547/jiaeee.19.2.199 ]

220Z43WWNS 20N 6T |0/ SiaauIBug So1U0193[3 pue [2d11193]T JO UOIELIJ0SSY UBIURI| JO [RUINOL

@ TAY Y doxdio N F ) bl —093 0,lowd 0595 Sl =yl 2! Sig 58U 9 (82 (owiiee (o0l oo

Slayl Byl (S ey St lilo (6 paS 0L (520 ;S 95 (6 35 BT
(.5&"")"*’ LSLQLS‘QIS

T lndy 0,5l el T80 oy g Slblb Sloludl and 5
Ol =05 =05 oRiils - FawlS swidige 0aSisls — (6,550 (ggziils -
ms.tabatabaei @stu.yazd.ac.ir
Olypl =05 =05 oRtils - 3 gucalS s 0aSiils — Lokl Y
yazdian@yazd.ac.ir
Ol =05 05 o&ails - 3 auralS (g oaSiils -, Laliul -V
jahangard@yazd.ac.ir

dg alos 3l oy Y gamo ColsS p Fhe Jolge (o lulid 3 1) (oot GRS crilo (6 3SOL (S0 ;S g) 039 ol Lo
29 Slpzilolul Jduy b Lol (ol Cgaro « Somel juw 9 (LI gl 5 39290 LI 5 (S 0l o0 Wyl Sl yw 9 (LIS
Sdgi 31 B 1) (oS olayl 50 Byl dlma! (el el gi a8 (5o ol )y 41 azrgi by (o 4 y900 50 ansl (Sudgi (LIS Sl
SO iy ol 59 090 pladl udei (gl ol sl Susre il A o 9 (ST ol gure (LA w51 (lgF (o0 O g0d (S i
i jglio (1 ol oud Sleudion «oT 2 IIS ST Jolge (Lulid 5 (LIS Bl ol Gaiwd (G St HIT395 wimmns
)3 )90 abgrpe gl yolyly (g5l e ca Ll 18 (iile 9 (Solal S (ilaie (ygum Sy Jold ilitie wisaild
9yt (SR PLl () 5l 650 e 9 (SR s wix (o 2 L (il pegdle ol ouds (B ymo jLiS L (g1 5 1 g 48,51,
Ol (2Bly sladiges (535 » ouplnl (b lojT gl wiloads (Ll 35 (Lol Byl (g S maoad 53 50 (gl yuitio
Gzl slzwl 50 L il )y cm 5 )18 p3l g andlo 1550 $lo0ySgy 4 Comns (5502 2L (Bolas JKizr 9,503, 45 ard o0

Cewl 0551 085 sdlod Cawlinl yHlado ( LI

g 55 ) coslmiing 510y crmiile ( Bolai JKiz (cpmilo (55Ol (L Slal Bl il Hog3 guisaiws 1 gudS glaojlg
9o (S 9 Pl (ke

gy o £g3

DOI :10.52547/jiaeee.19.2.199

VAN A/ e Jlo ol b

VY97« O:allie bog pio (w0 gy G yU

VAN Y i b dy gl

&5 plidn e 753 1] g (o i U

FoeelS (oiien 0aSEIS = (pwige 5 (B o T O s — 05—l i g (Godiun gi (LS

KB


http://dx.doi.org/10.52547/jiaeee.19.2.199
https://dor.isc.ac/dor/20.1001.1.26765810.1401.19.2.8.6
https://jiaeee.com/article-1-1035-en.html

[ Downloaded from jiaeee.com on 2026-05-19 |

[ DOR: 20.1001.1.26765810.1401.19.2.8.6 ]

[ DOI: 10.52547/jiaeee.19.2.199 ]

3 GS G S (2l 56 ‘QT a bae gbyall oS o
dalol jo ol oad Byae et calise glel ololil cgs o
W3S (oo (B 13S0, (0l 5l (A

5 Sl (Setlp oS @ bgpe Ally 88, cux
) 2 AR creiS ly slalye 90 0505, S A] o Sen
Gl o ;0 a5 Sygo s ool &l Sl s lo LS glans
o 5 09,5 esliiul (6999 plsiear ads S pglas 5l sl
odls Galed (295 Olyiea pal SN ol Ssace o
999 Ol Jol Ceond (295 5l pgs gl )3 Nadioe
QB.MJ‘SA oolaiwl uaa; GLLM:L'.M: UP JASA ))5..44 )l 9 oé; oolaiwl
pll il (JoSe gl (A3l Sllee Jlael s 4 (g,
o o‘).o.muam“)w MUbsw‘ 69Lal uu.o..c

5 S5, bl slacShy oS5 5 e [4] llSes 5 Lojls
s ol s wiles,S sslinl Lal apits Caa bl cdl
Olejod 2oz o ile (LS 8L gla Shy gl jslaie
43,8 O g0 e (5, (slad daw )0 398 ighy awloads slpaioy
oS K laniy oy edle glasnarl Lad e 0 g
Alead ad S IS «gile]ae ©lp iz Sjgar (i 5 wlees
Iy S8 oy Cpimr Joe b aw j2 50 codelcwmas mls Gb
Sl ailo by Jow plo 4 S

orle ol 9,505, 5D -] OLen 5 Jsly Koo rghy 5o
(J"‘ B ...\.;‘oé; oolaul é...ol).u dLQgs‘“lS Be ua.ﬂ.x ua...?tm.x Lgl)"
oAl g ot ganaib g (Al n (el la B pglar b,
2 @olgiin by, Sgb e ool aseid il j8 sg>ge Jles]
i e el el ol sl 4 ol 138 s
il Oldas (5SS 5l pgd sal> o o el polal iile
o P Lg¢l>)..a 5 \)B.MJLSA oolauw! J.ULAS 5 ua.a; UM‘J 6‘)‘.’
loly oeb e aBly el @l glgl sanailb a4
el 55 i andedd 4o (eolpidan 9,505, wad plxl slaile;]
slalhs 5 ol 4 baype slogais olulid 4 3B 5 039 (3990
s >

3,505, ol ety slal zals 8,555, 51 IV] o, Ker 5 oylaolsl,
Sl zobhw codS gondilb Cgx foian oeas &S
oIS i a4 a5 e Lol LT asles S eolaiw] Sl puw
s ol 3 g i saS) S5 b weole eld T
fyor )| JS..M doob dcgome (59, 2 WL")] roL?u" L Axloo;
Al ol do 0 AV NY gondail Z8s (guai
Sz S e polal Jlod g 5 0,805, 5l (Sl o sla S
Sl oals ool by Lol mhaw )0 09290 alds 5o oL
sl alhb 5l sam aw polal cile Glp walllas ol o VY]

Y

O)en g SLblb [ ile 6,50k las Sog, 65,54

doddio —)

Sygpe 5 (il GhymS 4 azg b o3l Gl o
3 O S039> ;S (Brae W) 4 gy sl 4 oSEWl
Olrl 2y (Seelps SYgaze ogil sy slayslod plensle
ad gl b s 05 Caio o3l o ol il b wileads
oj9 8l el 0dd g9, G (Hollinm Sl e 2By b asly (L2l
2 ol yy> g JO (6518 Sz Senl e g (LA slaS L
SYgame oS B 0 o (Mol 5 A la)lil
Gl ez 8 eadpslae slagty, 51 S D asls sadys
bl a5 50, 5l eslitul (ol SYgaze CodS
ol 655108 5 hgy Aty woslhe CudS Ll AS
e aiyls vgzg alie sl by elaie oy 0pS g0 Sjgo
g 350 p3l Gladms o dle b slagty, il ple
wlaxd 18 ol sy

wed 6 Fgals slapi ;s ndle RT3k slap ;55!
3 390l sloosls aigai bl (siluan 5 S0k Bk 5l a8
acgazme soaalive b s pFoly anl s [¥] oS o Joo alias ]
ol g Sl 0 S angs sl astiie s 5 sl slaosls
oS il b Jos ol 05dise plol Waosls gl Jow S
0o )0 1y ez g sloosls ot Sl lassls 1o 54>40
SN Sy dsite Slidded (pSE 5,5 walss el
ale faio dlre pleop)l5 o il RT3k lagt,
4 by bl o8y ¥ oz oyl anlp o a3l 851
LE S0 e i) 88T 5 agp095 S o9 aseiub
Goodiwd § Cuf At (ioted g (o] zr el unaiue
plowl Slalllas 51 1 ol o el 0 bl _Sol s slo U5
Gl 00l oy 1 Soljo g (L5 039> ;0 00l

Gy Cario 0 85 ol WSl Bg, Sy Sge L]
oo g KB Y0 Jlo [0 098 o0 oolaiw] Y gasme Sl
Dol 3l oy ) et grae SE iy, S 6]
Ol S5 T ganaies 5 lns Gl sy p Sae
Ol cras glaasis jl solaiwl vz e Wo S &l Dge il
@ Oy Sl osrainll WS e el S ) laosls b 5y Bl
ooy 5 Sl Y oy Sheel sladiges Slawi LIS Jas S
el (Yo 55 4o 5550k

S oeile Sglite 85S0g, 90 g (7] l)Ken 5 s
S gomaib ly 1) Talees 3 Sop-K g ol
s wlesls @) wye il gl Seslp slo LS
| AR KWL VAL I VAROPRCH RPN, N ESIUR T KV TR
.JJb.)Go

Ko e3dgi 3l 5 G e p0 Y game wlgi anl B )
50 b glel 51 oMbl oed bled Wil o Solate gue ol

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.19- No.2- Summer 2022

YY) doxio 1 F e ) liaali— g3 5lon —o23 355 o =5 2! Saig yS 5 (89 ot (02 @

Y.


http://dx.doi.org/10.52547/jiaeee.19.2.199
https://dor.isc.ac/dor/20.1001.1.26765810.1401.19.2.8.6
https://jiaeee.com/article-1-1035-en.html

[ Downloaded from jiaeee.com on 2026-05-19 |

[ DOR: 20.1001.1.26765810.1401.19.2.8.6 ]

[ DOI: 10.52547/jiaeee.19.2.199 ]

@zzaaawwns Z'ON 6T'|OA S198uIBuT SI1U0LII8|T pUR [E311193]T JO UOIRIN0SSY URIUEI| JO [euInop

L oy BB og Kadl cpl il anils
Sl 4 oS 5, O)lpe Bl o B ST 3 Jgene ok
bocoiy ol @ ol (GBI Sl plie o9 Jod B 2
ygo 5o a5 dgd oo o2l,8 Sl nl e Ll Blyoul aiws cow Gien
Pl 63955 o Ty polie Mol 4 s pLbd )5 Gls
25 Sl Ul ) GBS (nl oole e DB 5k
Vg0d o>
Bl ol goa S mia SO il ae b ieghy cpl 0 @
lJ_._el ol jo J‘JZ.)‘ 55l ‘0)95 6La.> 5 Cuales ‘W}b)
Core (B a5l Bl B osges (it (A oy
S S5l
=8 s sl i ol bl (i g4
R PR Pl?u‘ ‘M}Q LSLQU’“j) u,uLw‘ » Gwls ..\.Jy
@i paiz b 5 A5 ganaib anld ogg cezx @
O S 0asS gaima i IS s Sl alize (gouS
(55‘_I))| L_;)"S Awd (Pl piored ol oals UAM LQUT
Bl ol (6 S emal B ol 58l o She (glo ke 5 0l
039 glaisSan 5,09, cpl Jlesl ailoass olulis 55 o8
3518 o ey A 5 e 5l ools (59, o aseids CBo aS ol

950
omaaaly
anscagiaaly 8 rélb 9
8 iag uiay
N 2 L
8 P’ 8 Lassly
OSinSanaaly / wletha ﬂ
8 8 -
s
S
S gia
Sy
Capda$'d )

Sl 9y ol S o Sgbs (V) S

TENW AT ) wdio VP o) lunl — 093 8ylows — o298 S — ) ol Sidg 5SU1 g (51 w0 (ol Ale

O)ee g SLblb [ ile 6,50k oo Sog;) 65,54

oolaw! f)).J LQJLM.\ i U"j) olﬁm L) 6..:[5 c.'a.w 6)‘0)-1)-15@
i 5 a5 sl Jols solgiiy 35, ol 0
9 O i Cuz LBl w4 bgyye gom aw sl
CRTRES Ly g CBS il Sz 4T ol W sliul) o
@bt Caz aien laddlie (8L p (e by, SO 1VY]
Sy Jedow bl o ol ol aslos )57 solanl Sl slo L5
sy S5bien Jali 1, 5l 50 Slela 08,8 Jac L A8 23l
S 1y el e golaws lulis Sl caiasl )l
Fomb et S Ll 5 33 5 slael g canlilo 1) coaS o YL
Ot oSl po oy swlal slasls 5l S aies o las |
G4z ) s S5 (b LS e 4 Cl L0 4z 0 g5
A8 Lyl ool sl gl 1) cagee i WlgE o o S0g>
o S ] e 5 leSliis gladlas o
ol o ailesls wl)l (Sl s slo 25 (gl 1) Sogs gunax o
byiye sl Shy gl cuz (ans Sage hod 5l et
el sl 7S i ol 555 (e o 31 5 SIS L, 4
Gl 3l 5 gumdad gl el oud oolal LQ)LJ LQLAL;}{B
AR g g, aras 00 wnail oles 4 LSy
0, 0g, wothe s o wmls cwl ool oslaii] lies
Ao oo lid 1) ceae aSS anadls Sl eslatnl b golpaiay
5043 (gaaz 10 i SO V0] L, (6,500 gadllas o
J&M.: )l ‘W w‘ L R a.>)5 45‘)| ‘Siw‘]w LgLQ‘smlS 6‘).1
GIaz 0 o Bres 650k 0505) (e P (ras
Gomdal 8o s G:L’La ol o0l solaxul LmLS“’lS C}Ja..;
s o Hlas |y sy AFNVY
G5k slagts, xS e bopls wal egh cal o
Sl Sla LA olad BBzl sl )5 F5e slo 2l conile
S (B Sl ganws i slp e g 008 plabin ],
s 50 03l 890 (53959 sloyiel )b pums Wl ) ] wgs
o Sl 5wy a5 wiwe gode polde Juld (ool
o bl aiload (6 Seslail oy bghs alise slociend
Ololid )8 O hgoipdy il guds gla Lol olal (Uil 590
ot b eads Gl A golal Sl Jgame o g 5l LS
sl (63 el (Sl e (St el bl 2 g 005
Solei e 3Bl acgeme ] bpae glacwls 4 axg L)
25 Jle plgim bl Jou3 LB 8 able (S o 5 2l
ad pdy sl S8 Blisul gl b Lal5 sles ST lamle S

ARAY


http://dx.doi.org/10.52547/jiaeee.19.2.199
https://dor.isc.ac/dor/20.1001.1.26765810.1401.19.2.8.6
https://jiaeee.com/article-1-1035-en.html

[ Downloaded from jiaeee.com on 2026-05-19 |

[ DOR: 20.1001.1.26765810.1401.19.2.8.6 ]

[ DOI: 10.52547/jiaeee.19.2.199 ]

Goadal —F-Y

5 Ol oy el & ol iz 0,805, a5l gl onl 0
Sl gl polie (e 5 iluodie Sz Ve 5T
3,505, dw (ol zu s 4 aelsl [0 06d e colatul sudg slo LA

‘_gal..aa" Je -)-fF-Y

Sab 3l boonile 6 250k sla g, 5l (SO (SBolas S
el SIS (s, )y ] el G (golaws
b g oadads (Biel degaza jloolinul b g 008 3l oo & j90s
Sime 3 M) Wes e o)l s S Gl sla s,
oy sl ol Bolar Kz 0 S5, 5l eolaul bYe
LYY VY] ol (35l i JSie 28 cauona

Ol 510 9 puiilo -Y-F-Y
Soslanl b as cudl og090 amadb G plaiiy oy il
UA))'{S s_ia LngoQ‘é 9 uL, ‘) w FC ) ).a‘ u_ia ulA_M.AAAJ Lng)L)).:
O &S S e RaSy ) sl ]y S 90 sleesls
oy omile cde fued 4y ail alils caisS s s i I il
Ol a5 ol el Waosls o Cumges iils 4y By e Loy
dd wlgi 5l ole go il SIS B b e O jga b DS
oolaiwl YL olul b Lad )5 (695,9 sbojlo cilSS (gl Sglaio

o,5

N
Albide laane; ;0 0250 gy S hie oS, wuaib
5b¢)M|)w%ﬁ“wa|§bﬁ6@w6w‘

[Y&] D?"‘"L.S"' 0)5]).3 VG- 00gdZe 4O UAJ)LT ;S_; &9—"55 JL@?‘

@ L), -Y
P9y Silwosky sekaier Gl (magiaelin (b 5l el hegh
Jow o R S (e el 00l oolazul ngaLe,;..L,,g:
a5 |54 10-Times-10-Fold s ,lael 5,55, «golpriny
oz ez o 3l g Bolal Ojgoas d laools bl Lcl ous
olal Ojgods bosls bl 0,5 0 Ojge pleww 29,5
59 60975 wollasls ISl g 009 CSlgiSs w0, Shes (sl
IVP] slei oo g o 1y (g5l Joe )8 (sl laools

ol 5 @oleiiny (g, Sl ilwesly 4 Cwend pl o
D oo 4l 5y (g 3lwosly gl

v-f

O)en g SLblb [ ile 6,50k las Sog, 65,54

Soledon o9y -Y

odls sty lal> o oz (B9, ol oo 2l b, o
odd (5 5lmez slaosls (u3ls w5l Jol (salm po yo el o0
soliil laosls 3 sgmge Jainl slollas sjluniiye gz
ot ol slalisle 5 adyl Sl jlipgs (sal> e 0 090 oo
oslitul adgl S5e la Shs gl 5 plulid lp b Shy
Fre sl Sy e s plolid @ G pae salm e 0 050 o
i @lp it aaib aw B sal> e o 5 sl Sl
S8 )3 398 Jolpe digd oo (Byae sy sla B Sl e

g o0 7o il ol 5 A dalol 5o g 0ad ool iules (V)

Woold (53l p iy —V-Y
5 ilwoslal gz jo Sleladl Gl 0550 slaosls I eolaiwl 5l LB
S doosls (g5lwoslel 015 o yso Ll 10 59350 sla il a8,
A Slalaldl alaz 5l .l puz sroslo L LIS oo o yiage
3Bae cwl ooy giluley 0,5 0 el Al pl o
S alrl Sl Gl b Glaogls il e sl by
layiel )l Jlade jo sl (Sow dagles ol .l aosls dcgaze
eotlasl Sl g 000,85 camliv olssl sladiged 5l oai s S oslail
IVE] w50 ol pom ar imgly cBo jo 1,

1 LaaSed a5 SLedlbl clacSily 1o 35250 oMSEs S0 |
PLASEN 0929 (raizmen g WBodld (B 0929 pae 1l oo Las Lo
lolas iz g5 8y 5l S sl cpr [VANV] el i o
BA> dg2ge (FeMbl Sl acgozme I 358 polie g5l slas oS
Sl a8 Lo ol Sl Sy (5 Geired Wi o
g jd By g 03 o3I L O jgie ) e csudsl sla Lol
20,5 o i osls dsgaze | Ko g,

S P9 )yl -Y-Y
Sy wnld s s sl Thy bl w5l el o
Sga5 Sy 5l oabiad o Thy olie o L )lBp e
b Sy ol wabiee odlital ised lod (795 cmzn g LA
G 5B Wb (g9,9 lrosls laisd W slediges 09,5 L

F30 $lasT s olelids Y-

SONS e Sie Sl Ty LAt 4 dla S gl 5|
S SRy F sk (o Ssd e Ay Hlaiae S (29
» el bl s Jedod 4 fimen aigh o Bd> g Lol adsl

Dy g0 il cadpdol sla T 5 adgl sl T )

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.19- No.2- Summer 2022

YY) doxio 1 F e ) liaali— g3 5lon —o23 355 o =5 2! Saig yS 5 (89 ot (02 @


http://dx.doi.org/10.52547/jiaeee.19.2.199
https://dor.isc.ac/dor/20.1001.1.26765810.1401.19.2.8.6
https://jiaeee.com/article-1-1035-en.html

[ Downloaded from jiaeee.com on 2026-05-19 |

[ DOR: 20.1001.1.26765810.1401.19.2.8.6 ]

[ DOI: 10.52547/jiaeee.19.2.199 ]

220ZJoWWNS Z'ON 6T°|0A Si9aulbus s21U0II98|3 PUe [2911199]T JO UONLII0SSY URIURI| JO [euInop

Accuracy = li tp ¥ Iy
y li_ltpi+fpi+tni+fni M

geto Dygods | IS 0 aS ol olas,eS, slaws t; o] jo oS
o [0 a5 Cunl leo )55, slaws T caigds oo o8ld ardeis Code
oo )68y Sloss P saigd o 00l auis iie o Ojgod
olass Ty caigi o o0ls anias oo balitsl T LS o a5
g oo 03l ausedd ite laladl T WM 50 a5 il sles,eS
Lol lodiges JS slows 551 g

Je Sl oaSiln e 5] Gty sl <) o,
ez abaly ol 5 L27] cadl S 51 S e sl & solpiis
ol e Ojgeds sadgdnaib 3lge Cond 5350 Canny
23,5 o oolatwl HgS e WS 0 Lol e olass 4y (WS

1
1 tp;
R = E 0t
ecall l £ tp; + fn M

e o aand Jdo 4 el (Sen Sl il (eSle jlade

S Sle5k Sl JLS )0 (JSie (nl @8, Caz 05 0l soleiing

oy 3 slita ot 33 oliiad 5 o gl oy 00 ons

Sep il 4 goleriay Joe oo (e 50y5] ey gz (1)
[rv] 39 oo olaiwl oadgainail sla WS

recision = — _—
l = tp; + pr (Y‘)

9 03,5 Al @b Coe 5 Sk slaylas )lge (S 0
S Jo oz [VOTYA] a5 8o lél 4 0B
Sl (nl ogdiee ooliiul ety slajlme LS 0 F L 51358
ol Soo g SloP il SaeS 93 (e J3059 (eS0lee 005 g
08,5 o0 (g ol cBs a8l o o 5l eolail ol ol
IYAYY] 05,5 o asloe (F) abal; 3,k 5| F L [20]

2 * Precision * Recall
Precision + Recall 4p)

F — Measure =

G695k Kl RECy 5 Cro (59,5 Sile Prey Q—I 40 aS
ol (Slg= 3k

ambre (Su,00)0 mle lol 2 (398 slajlre polie
O poe e @8 Caz 50 (S 8,0 o le I gl e
ol el yo [¥e] 0stice eolital (255 locenz
ol sl lre bl 0ol (giluesly sloJos aslie 5 Jolos
D yS o0 Dygo Izme S Loz olani b (Kiso 0050

@7+ oI 5 oo o=l S 3 B st

O)ee g SLblb [ ile 6,50k oo Sog;) 65,54

ools ‘sjl.wool.oi 9 Huwogi —)-Y

omle SO Jolss ¢ gubzs ol o solatwls g Oledlb]l SOL sl
ol FYA 5V ol b (29,5 o G g FYA XYY slal b (509,
G5 S S B a4 bgiye sleodls (g39)9 il
5 zol> (393 0018 Acgazs w0, ol Bl Ol 5l 5 aiies oy
(2 9 AT (B (G ]yd oS (pesS Sla Sg b ol oo
DMLl ol i (29 Jop el Gady Sla AL CudsS
i gl alide oz T L oy Gla Bl sl 4 bgy e
ol oo las bewar ol 5l s cwl LS aiges TYA
plas” a4y ol IS (anseid s abgsye godgs LSS A4S Cul
ol g0 a8 oll eogass ¢ o WS solul by Jlal sl cend

el 0ad ools Ll (V) Jguz 10 &8 0 )8 laazus

Gy b ol WS g ojluil soguse () Jgu

o (Frogden cons ) slul 03g05ee
Small fav/a — fa4/-
Medium a3 —o- N

Large O+ /Y =0\
Reject <FAV/A 4> 0N

3 oLl leools slo s Caand j0 4 jobslen
Je jo ools (6,.5,54 cya winly g 3o i laosls B>
e gilodley Sl wged Jlop 1 Ll b sl
Cond o eddle Jole gilwosly g slesls  slaiyeiw
YYE x OF olal 4 ol Sledbl STl ojlail daosls gisls i
o)‘..\.:‘ )| ..\...:)L..c o8> 59959 ‘_gl.{a).,...obb el od; |J...: u...:zslf
Sloas oo slawi 5 7 )b oS awlis oS (S oy JLad oy CJB
055 sbled (S p & baiye sl yial by
b 3 s Joli |y s rsys o5 olad ssgame ol
(Slwdae 5B lal o 4 500 (Jle Glem S (i
@ (V) Jgoz 50 39z ge slaojluil ulal (LB 45 398 (o s
u."@}..a uL..uLu»)lS .Ia.wj.\ J,Jy J?‘)A k.S"'“‘"L’ 99,50 I‘eject &
3,5 Mol g pelas Toase g anl)d slayiel b olie 5 ond

D9 g0 At 9 09,5 Iy et 358 5 LS (23 oD pp0

Ly s ylxe -Y-Y

8 35 asolertng sla e (miliel @l o)l 5 Sl
O oo esliialyyse byl slajlae sl (L5 Jlae (s
«(Precision) cowo J(AcCuracy) cds il a,le o iegh
(F-Measure) F Lss 5 (Recall) Jly= 5L
@ it 8 ik jlade (50)5] Cussy gz (1) b,
3930 S0 golpiinn Jow o eadoslaiu] gl WIS seles (sl

[yv]

AR


http://dx.doi.org/10.52547/jiaeee.19.2.199
https://dor.isc.ac/dor/20.1001.1.26765810.1401.19.2.8.6
https://jiaeee.com/article-1-1035-en.html

[ Downloaded from jiaeee.com on 2026-05-19 |

[ DOR: 20.1001.1.26765810.1401.19.2.8.6 ]

[ DOI: 10.52547/jiaeee.19.2.199 ]

100
0.98
0.96
094
g
3 i
o092 ¢
o 3
090 §
I
0.88
f —o- Feature_Setl
o —i- Feature_Set2
— - Feature_set3
o 20 20 60 80 100 120
Value Of €

Loy sluw 59 2 lasidiy 510 (il Joo (155 Hloged (V) S

0992
0991 ~
—
A A
0.9%0 o’ N R
g 2383 — Feature_Setl \
2 —i— Feature_Set2 N
2
= 0988 —— Feature_Set3 <
w \
0.987 N
;.
0986 ®
0985

100 125 150 175 200 225 250 275 3.00
Degree Of Polynomial

gy yLaw (53 3 (Sl (ygums )5 ) Joho (21,15 Hloged :(F) JS&

GW)J L (f) 9 (Y) n(Y) L;Lmdi..; )é o..\....:r‘,.,.w)) 6Lb)‘09.04
Olaiin oy cile ¢ dolas K> sla Jae 5l edelcawas F o jLas

i o Gloled |y bagy L caled (53, » (hlate (5w ) )

iP5 s Sy asgazme Sl g Juloi —F-Y
5 ooy o bl ok Ui sl Jas Sl ol Giagiy 5o
S olal bl jlade o9 (ganains Cqz b g S,
aw o 302Ul sle )l anglie bl .l ool solaiwl (sl
A3 o ioled |y (gl Gl mul cio i ;0 Cgllae CBs ( Jo
T oS 0 adsl She layilly ey jsliiea
Ol el sl atws aw g bin aw (b pmgin sl Jos
LS (Z9y Wiz Jsl sl jo el 438 b Jae 4 (6395
olaws Jg <l Jlojem 0 ollae cdo 5l ouls (g5lwesly sla o
b oollas dody o, «dan Zewl ol Lins «539,5 slo, el b
l.g d.lagb B ‘) JL&M?" 9o 5uLa.47b.A ] ),.J 6[96».}9)9 slass
5l o le OYlis ] cpl sols &l (Sl s slo OIS DLl 2l
syull 4 ady sl golal il )
;.\J)L)L_;o.uuwf d.L’>J.a )| e 00D ‘_g)jo)l.\ﬂ
siwnd slales 4 “_g..s.:.lﬁj‘ LgLQs.'LLf ol Ql_é‘):d Y
wolpiin o tisle 5l (5g8 YLl (g5l 00,51, jelateds
)0 9290 Lgl.a:)loyu' I s@l;‘v.‘l.i‘ Slog w59,y oads (_g)‘L.uoaL:g:
Sl 00l o0l u‘*ﬂL"-’ ) J&N

O)en g SLblb [ ile 6,50k las Sog, 65,54

9 4yl Fao b She acgeme Julxi -¥-¥
olisS (gusuailb

Sl e 3 She Sl SRy oeun Sux Gei pl e
B9 o oolainl Gglaie (gg3 b aw b 5l sudsr sla Lol

sl )3 g Slapste (sled 5l gl syl o
Lewly ol 5o 200 )5 so oolainl by Jow fhigel Cz ool (55Lwosll
ez 00 She 08 5 isel 2,55, TYY sl b b)) sla e
sl 28,5 18 sy 3550 (50dg Sl S sl &y bogy e prlas

STy b sy slagtls olal ks bl plaasi
Caond )5 adsl igad ) (6 T B Al o 5l ey g0t (6 S0l
1) 0)55 5 womy aoly i slales @y gy pe slo el )y 525 5 o
b oli) slaslone pgs slagy low ;o Sy il oo 5 foione
Sl 4 bgyyo mhaw oz 55 (S YV s (isel 0,55, YTF olaws
0355k b el cnl ol a8 5 )18 (pw 2 9550 csidss sl A
@ boye Ojs 5 sy @l ol wops gl gles 3l
Al gciand lod Colpdyo g up Al e 3l e b iou
095

9,95, YY¥ slawi b bl lajbne 5 o )l 5o
(s Sl sl @ by wlaws Joz 50 (s Yo 5 el
laiiond slod da S onl 5 Soyp cenlid 5515 (o) 2 3590
sloyuhly ol SO p00na s Ol 1) 0)eS alise
35 (oo B 031> asgerme | ESy al> e 4 3959 5l S8 4 bga e
el osalice 5 (V) Jsaz ;5 55 (6lalens domslns gmlis

Bl gy b (b b (V) Jgus

0

F L cxe | Sk <ds Joe 5L
< 19A) RASRAAN BEILV VYA DAYSR olay K
avva [ eavaa [ ooaare | oaare | glssy o oeste | U
vy [ eanay [ ooaave oAy | il e s,
<ANY | -/a9FY | -/AA8F8 <A ¥ olay K>
dasag [ oAy [ oeaven | caave | olema on el | e
M [ emany [ oansy | ooanan | il e 8,
AR RNG AR +/a9-Y </29YA Solas K>
caste | ey | oasan | aaes | olen on oetle | pse
caary | eaaks [ oanay [ oania [ e pee s,

ossad ] AN

el s S0

£ 0989
asar

6
Number Of Tree

gyl (59  (PBobai S Juw (1)1 sloges () S

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.19- No.2- Summer 2022

YY) doxio 1 F e ) liaali— g3 5lon —o23 355 o =5 2! Saig yS 5 (89 ot (02 @


http://dx.doi.org/10.52547/jiaeee.19.2.199
https://dor.isc.ac/dor/20.1001.1.26765810.1401.19.2.8.6
https://jiaeee.com/article-1-1035-en.html

[ Downloaded from jiaeee.com on 2026-05-19 |

[ DOR: 20.1001.1.26765810.1401.19.2.8.6 ]

[ DOI: 10.52547/jiaeee.19.2.199 ]

220ZJoWWNS Z'ON 6T°|0A Si9aulbus s21U0II98|3 PUe [2911199]T JO UONLII0SSY URIURI| JO [euInop

S S azms -f

Sleoje 1o ile (6 S0l so S5y, 5l eolaiwl (sl slo Sl yo
Ol sheslatul ojlge 51 (Gl a8 5 )18 4z g5 5 50 Ly alises
@S g (Sl la gty o Ll o S dais,
dnlde 3l gl cpl o cwl gady sl il golal Ul il
thae GgewySy 9 Oleidy by oedle ((Bolal Sz 5,805, 4
el 00l ooliinl 398 Bud 4y ) T

ER O JES i ’nL? dw ‘6‘5% o9 b.'>1).|a RO
sl Cuzr oadpdlol sla Sy 5l e pow g py> slapls o
sl sols ol ol )by (yuizren ol oais colatwl LIS sla Jos
el 00 g_:l?h.:‘ ‘5::?5 $>5)> LJ‘?'“'” 6“5;

Sz Jow o,Skes 550 goammolis sabpll slo isle;]
(g &l:\..ul) U"‘ Be o o flf 6;}% 65.1)[.»..» 3o ‘59;)[*41
sl sals ol byl ais o cds il g ley el
.)LQ,A.M..\J (PG 69.1)[4.».: ) OM(SQT”A Lng).a:.:.A )l oolaw! LLgAaJy
anl 50 sxSeilail hE (sla)eiSl sol dapiie ol 00,5 o
D 0)955CA.’5L; 41.‘>).n BL s&am‘]wsu;wls A.J}J

JPORX Rt g% @l Gl o) n Cuz ey
wj) 6)LwoéLu G&Lu Gl 00l oslazwl s)u,wu L;)"s s.)l.‘?b.a‘ wj)
Sy sl & baye slopsie G5y 2 os0he Sy S
axly bl 5ol 9 bl Y0 sboles 4 bg e slo sl
ol Giegh )0 cCazind gdee Jold 1) 0ys8 5 cy
o § el il gy o3, 2 B0l S Jas (slmesly
o 1y 0,55 el 5 VU (sloglS 5 a8 5 Sy woly (aland
Sl ol bl Jlade 095 gunaies Cqx wisdiee
D ool Ll (solal bl il asS § solgs

&y

[1] Zhao, X., "Evaluation and Improvement of the Service
Quality of Tile Industry in China A Case Study of
Company G", RSU International Research Conference,

pp. 1864-1872, 2020.

[2] Butt, U. A, Mehmood, M., Shah, S. B. H., Amin, R,
Shaukat, M. W., Raza, S. M., Piran, M., "A Review of
Machine Learning Algorithms for Cloud Computing

Security", Electronics, Vol. 9, No. 9, pp. 1379, 2020.

wilogy by, AL ey wBly e qsige oS0 Y]
5 Gn it abne e il 0 Fsold s
ATAR P00 .o o) o,lad AV 0,00 o pl Sidg il

Gy al o3y Tl ot owgdd wag o selillyl [F]
Sioy S g G st alme M5p05n I e g3l
AYAF AVOIYO .o oY o )lad A F 6,98 o]

o ol Lol s g gamatnd” e« S3ge o ¢ S0ge (0]
dre NS et Gmple 6xSSE eyl S

@\“A—Tb\ wduo —VF o) bl — 090 8 lowd — 23595 Jlw — ) ol Suig s8Il g (532 owdien (yool o

O)ee g SLblb [ ile 6,50k oo Sog;) 65,54

BN Feature_Setl
0.995 Feature_Set2
mm Feature_Set3

F Measure

Random_Forest SVM Logistic_Regression

mm Feature_Setl
. Feature_Set2
- Feature_Set3

F_Measure
e o
2 8
g 2
g 8

0.975

0.970

0.965

0.960
RF1 SVM1 LR1 AF2 SVM2 LR2 RF3 SVM3 LR3
Feature _Setl Feature_Set2 Feature_Set3

g )Ll 59 2 o (silwodly oo (b5l gl :(8) S5

Silwosls ;0 0 Slas 5 85 (555 lagy i 5l sneliaway glis

gl (nl 5o oo LS ) pow o)l )3 ezee LSl
gl o 00l cBs (g3lw Jde 40 0,85 § Cou g slales soles
i 6l clis Jow Bl b olyen e ol b

(S Do 1 o mS it 0 sl Fie slayllly
ol 1) 0,58 Gilies Ll (glales dlayiall ol aioys,§ e
2 s sl sl o8l ol Bas wsrscall st
Sy Sl gy 5l oshiecns Sl &S (795 eSS
Sz Joe b)) mbs «F) JS ol oud solinal Mg, i
ookl b pgm (5 )bew )3 35290 byl 59 2 1) (Bl
e @l (IS cnl jo s e lis 5,00 Sy S G,
2 09bee Sl e 9 a8y b s ety bl 4 aSGle; B
Oy 0)95 5 Sy wxly po eadspSelal ol Sy mh &l

iy LS ol Sipe slayiall

1.000

0475

0.950

e
i
i3
o

F Measure
=
g
g
g

0.875

0.850

0.825

FIFLFIFLFLFLFLFIFLFL FLFIFLFLF1FLFLF1FL F1

S ol 59y 2 (Bolad YK Jao (2 yloged :(F) JS
0595 sl
Holas Sz Joe silwosly 5l ol g 5o ulul ol 2
@l el zh 5o sl Fojlae gl jlade (i (gl a5
5 AVl slales bl gy (nl ogdioe ooliiul cpgm (s 5lin
Ngdge Joli 1) 0,58 LU (1 Sl

Y-v


http://dx.doi.org/10.52547/jiaeee.19.2.199
https://dor.isc.ac/dor/20.1001.1.26765810.1401.19.2.8.6
https://jiaeee.com/article-1-1035-en.html

[ Downloaded from jiaeee.com on 2026-05-19 |

[ DOR: 20.1001.1.26765810.1401.19.2.8.6 ]

[ DOI: 10.52547/jiaeee.19.2.199 ]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Fratello, M., Tagliaferri, R., "Encyclopedia of
bioinformatics and computational biology: ABC of
bioinformatics", Decision Trees and Random Forest, Vol.
1, pp. 374-384, 2018.

Chen, W., Zhang, S., Li, R., Shahabi, H., "Performance
evaluation of the GIS-based data mining techniques of
best-first decision tree, random forest, and Naive Bayes
tree for landslide susceptibility modeling", Science of the
total environment, VVol. 644, pp. 1006-1018, 2018.

Sun, Y., Zhang, H., Zhao, T., Zou, Z., Shen, B., Yang, L.,
"A New Convolutional Neural Network With Random
Forest Method for Hydrogen Sensor  Fault
Diagnosis”, IEEE Access, Vol. 8, pp. 85421-85430, 2020.
Denisko, D., Hoffman, M. M., "Classification and
interaction in random forests", Proceedings of the
National Academy of Sciences, Vol. 115, No. 8, pp.
1690-1692, 2018.

Chagas, P., Souza, L., Araujo, I., Aldeman, N., Duarte,
A., Angelo, M., Oliveira, L., "Classification of
glomerular hypercellularity using convolutional features
and support vector machine”, Artificial Intelligence in
Medicine, Vol. 103, 2020.

Nguyen, P. T., Ha, D. H., Avand, M., Jaafari, A,
Nguyen, H. D., Al-Ansari, N., Ho, L. S., "Soft
Computing Ensemble Models Based on Logistic
Regression for Groundwater Potential Mapping”, Applied
Sciences, Vol. 10, No. 7, pp. 2469, 2020.

Abd Elgawad, M. A, Barakat, H. M., Yan, T., "Bivariate
limit theorems for record values based on random sample
sizes", Sankhya A: The Indian Journal of Statistics, Vol.
82, No. 1, pp. 50-67, 2020.

Hossin, M., Sulaiman, M. N., "A review on evaluation
metrics for data classification evaluations”, International
Journal of Data Mining & Knowledge Management
Process, Vol. 5, No. 2, 2015.

Khan, B., Naseem, R., Muhammad, F., Abbas, G., Kim,
S., "An Empirical Evaluation of Machine Learning
Techniques for Chronic Kidney Disease Prophecy”, IEEE
Access, Vol. 8, pp. 55012-55022, 2020.

Paradowski, M., Spytkowski, M., Kwasnicka, H., "A new
F-score gradient-based training rule for the linear
model”, Pattern Analysis and Applications, Vol. 22, No.
2, pp. 537-548, 2019.

Luque, A., Carrasco, A., Martin, A., de las Heras, A.,
"The impact of class imbalance in classification
performance metrics based on the binary confusion
matrix", Pattern Recognition, Vol. 91, pp. 216-231, 2019.

o)

! Neural Network Artificial

2 Support Vector Machine (SVM)

% K-Nearest Neighbor (KNN)

* Laser Triangulation Method (LTM)
® Morphological Operations

® Discrete Wavelet Transform (DWT)
" Gray-Level Co-Occurrence Matrix (GLCM)
8 Correlation Method

° Random Forest

10 ogistic Regression

U posterior Probability

12 Forward Feature Selection

O)en g SLblb [ ile 6,50k las Sog, 65,54

AREAA P A O)LQ.:J AY 0,99 ‘u‘)ﬂ Jwﬂ.SJl 9 By ewo

(6]

[7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

A

Avaa

Feng, T., Xiao-Mei, X., Tso, S. K., Liu, K. P,
"Application of evolutionary neural network in impact
acoustics based nondestructive inspection of tile-wall",
In Proceedings of Int. Conference on Communications,

Circuits and Systems, pp. 974-978, 2005.

Cunha, R., Maciel, R., Nandi, G., Daros, M., Cardoso, J.,
Francis, L., Ramos, V., Marcelino, R., Frohlich, A., De
Araujo, G. M., "Applying Non-destructive Testing and
Machine Learning to Ceramic Tile Quality Control",
In 2018 VIl Brazilian Symposium on Computing
Systems Engineering (SBESC), pp. 54-61, 2018.

Elbehiery, H., Hefnawy, A., Elewa, M., "Surface defects
detection for ceramic tiles using image processing and
morphological techniques”, World Academy of Science,
Engineering and Technology, pp. 158-162, 2005.

Sharma, M., Kaur, G., "Integrated approach for defect

detection in ceramic tiles", Int. journal of computers &

technology, Vol. 3, No. 2b, pp. 259-262, 2012.

Patil, A. G., Phakade, S. V., Shirsath, D. O., "Automatic
Defect Detection and Classification of Ceramic Tiles",
International Journal of Advance Research in Science and
Engineering, Vol. 5, No. 1, pp. 127-133, 2016.

Ramadhan, M. H., Rachmat, H., Atmaja, D. S. E,
Ibrahim, R., "Multi-class Classification of Ceramic Tile
Surface Quality using Artificial Neural Network and
Principal Component Analysis", International Conference
on Industrial Enterprise and System Engineering

(ICOIESE 2018). Vol. 2, pp. 334-338, 2019.

Sioma, A., "Automated Control of Surface Defects on
Ceramic Tiles Using 3D Image Analysis", Materials, VVol.
13, No. 5, 1250, 2020.

Karhe, R. R., Nagare, M. N. N., "Automatic Defect
Detection and Classification Technique from Image
Processing”, International Journal on Recent and
Innovation Trends in Computing and
Communication, Vol. 6, No. 1, pp. 136-141, 2018.

Senthilkumar, M., Palanisamy, V., Jaya, J., "An Efficient
Feature Fusion Technique for Surface Grading of
Ceramic Tiles", Middle-East Journal of Scientific
Research, Vol. 23, No. 1, pp. 59-65, 2015.

Raja, V. L., "Surface Grading Using Deep Learning
Approach for Ceramic Tiles", International Journal of
Advances in Signal and Image Sciences, VVol. 4, No. 1,
pp. 1-7, 2018.

Cole, M. B., Risso, D., Wagner, A., DeTomaso, D., Ngai,
J., Purdom, E., Dudoit, S., Yosef, N., "Performance
assessment and selection of normalization procedures for
single-cell RNA-seq", Cell systems, Vol. 8, No. 4, pp.
315-328, 2019.

Krause, R. W., Huisman, M., Steglich, C., Sniiders, T. A.,
"Missing network data a comparison of different
imputation methods"”, In 2018 IEEE/ACM International
Conference on Advances in Social Networks Analysis

and Mining (ASONAM), pp. 159-163, 2018.

Newman, M.E.J., "Network structure from rich but noisy
data”, Nature Physics, Vol. 14, No. 6, pp. 542-545, 2018.
Onar, S. C., Oztaysi, B., Kahraman, C., Ozturk, E., "A

Decision Support System to Optimize Debt Collection
Assignments”, In International Conference on Intelligent

and Fuzzy Systems, pp. 178-187, 2019.

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.19- No.2- Summer 2022

YY) doxio 1 F e ) liaali— g3 5lon —o23 355 o =5 2! Saig yS 5 (89 ot (02 @

Y.


https://ieeexplore.ieee.org/author/37086334889
http://dx.doi.org/10.52547/jiaeee.19.2.199
https://dor.isc.ac/dor/20.1001.1.26765810.1401.19.2.8.6
https://jiaeee.com/article-1-1035-en.html
http://www.tcpdf.org

