[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

EONTAD (bl o3 8 low —edam Jlow — 2! Sig 51 g (32 comwtidge cyo2! Ao

@9103 JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI3|T PUE [eILI103]T JO UONBID0SSY URIUE| JO [eunop

Syl (gl woligd st 5ol oS 4 adgl glaaligs Ol

c.s*‘SJ" G g> o

ATV YRS QU P e S
Q‘)"‘ ‘U’“")b ‘QL“Q"’“)‘ GULA-Qd-MJ‘ J.‘>‘3 ‘QSA)l-A.U‘ olj cdiu.u‘é ‘f}....alf ‘Sud...e,o ou\S.......“o -
hoseinpoor@iauest.ac.ir
Ol eom,ls bl e ¢ (Goos obl,g axlg ¢ skl ol5T 0aSLisls « 5 gunalS (g oaSiils - Lsbsl Y

Ol e man 3Ll g5 ¢ oMol S15T ol&zils o ciumnon 3L g5 alg (4 B56 g gz )] Sig s olKils
parvin@alumni.iust.ac.ir

2 S0l WLl dcgamo SO Gulabes Cu B (oot yol LRI guivalss aliues o3gr HBU G e 4 loduSy
Coows & lalllao 25T 039 ol sy ginalias go g hrd g allwn (Suzrny b bl o0 00595 Cansll Ygoro g yhos
CardaS )0 ilgi o0 o5 Caml (olge (9 e I (S Al LS j0 (FiS Ty ] ool Culad oS 5 Guaisadies sl
99 B ol yigo a5 5 Joolo bt CadeS )0 a5 Canl (6,500 Jole s adgl gl CodaS < (puizrad bl IS 5T o led gl
Goabgs DL Semy ly ozl SO sl o Wlaid )T 18 Azgl S0 (oS S uAbgS S| Clidixd jo Jele
» Gl G acgomo ) (pl QLRI abl oo adgl sbaadies I slacgomo s 3 ooliiwl p (e a5 ol ouds Slpduliy
CLil gl ool g, 5o (ol srony] .0 pS 0 plxil Wialigh Jig) 99 S & Gl (pl 0,1 oo S
Sl 3l badios ob )l (gl il go Wialigr (gezmimer SLay ;9NN b sl sbaades l ooliiwl (badies 5l glacsozoy )
b o ld S Ghay craiey SaS 4 1) oud Sl (adiss 3 3T )0 .l eud ooliswl bilie Sledbl p (Sime (65l
Sr 90 s9b 4 alei oo (ooleiien Sy, & dB3 co LG O luiliwl 00ls acgame (p i (59) 1y T S (0 202 02

RS Sgut |y JolS S i (g (e

o )95) (S i o8l cadsl s 3l glas gee ) (Jiliie Oledbl g byl oS F Guivabes [ goulS OlolS

. ;W“ o (g yilo (S yloo Clilil gaiudlgs coul (g 3lwand 8,9

WAV allie Jlwyl fu b
VWAF/ANY o bg o (w0 9 3y G ,U
VAN allite b pdy g y,b

0295 S ) ghmno (GOuns g5 o

FomalS wdige (goaSiiils — oMl of5T o8l — s bl 55— o, — ol ] 1 ghneo (GO 93 (Sl



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

5 LF LU L og,F 50 4 solSesls slagsbg, IS &0
S BUL sla g, o g n b [Y] LU (50,
Lo by (5o 0,00 Sg2g coad oy 1253 5l o st
Lesl sl Bas i Jlade a5 W5)l0 3525 g3k 5 slaJle
isal Lagl SoS 4y il o o550 Calpliy el asein
b Sl piie yolie AlaS by Ban ite S a5 ai
G5l sleaghy, r 5 baie 5l (o So el Bl oS
S S (gau0dy 4o el (gauon, gl Seals yo bLIL
ool polie Wlgh oo a5 315 3525 00, o a4 astie
g Laosls L5 ogd sloul Juo aS ool aad 5 0SS 351,
A2 8 ool sl oo 5l sleosy o |y ahas sladises
Jedos 1) (igel sloosls lacnl a5 sl ol (gamses, B
ool Lyos; ;o slp Joo S L 335 a5ed Se 5035
Joe loolawl Ly s 00 cped Wroold ;0 09250 Olaw
oy L5 04 ce gaied, (—iule;l acgamae odal Coway
S olml es, o ol o e

9 39 omed i 5 (B it JBU (e sla i) 5
s s byl s g L Ko (g5LS o0l ny 5551
sgbSosls (slahy) (n bt 5 WS (o0 gt 1) o yiie
2y el lgi e |y sanadss LU (e

Siloting b S &)j90 4 Wl o Ganadss Al
Slaysite jolar a8 Sl (pl oS S5 098 o Jge
G )3 pmled e 1) Bus &l 9 (655 e
adg ;o ladigel Sgld (3, SaieS (Bad (5 S
L 4o So slaassed Oslis (390 dndn 9 ((S9,29)
S adl el 9o cpl 5l S 5 L (pled) ;00 sladies
318 (Soadly 5 Calid oS ojlul by, 4 ganadeS bl
Jolae cald slajlons 5l (dm g 25 4 dmy (250 )3
5 2UlF onade> slaph o8l slajlre 103 5lmlon o0
Celrosls lo saove slagSl aiS (o il & yad

Sledbl gz 1alS @) jmie guiadss S )b
3heoly slass SLedbl (5 )laS sl @ 57 09b o0 5
e 5 |y s Sad 03,8 oz LML ol s esli
S50l (e Jd il 6ol Sl )3 anady>
9§ Slite (e 5| a5 (pas op (ile
03ld oLl Jelowi cog (39lS) gaelS oo (( Sy 55Ul
poe 290 (SOt o ihe hiine (690 ¢ 2128
(el find owlidiog Soe (owlidCony 5 «Se335) (So5
bl i) (ool (e pole (ol ool (ol ol

doudlo =)
9 55900 5l Ladiged (0 ST coledbl ganadys Lol ol
e ol Ao aBbge w4 dnd slaog S50 Ll als 13
Log 00 pnSe Jl8 09,5 S jo 0l oo 4l slodiges a5
L] g o] asl 1o 1) ols 2STas S (slaos 5 slodiges
Loog S 8k sln 5902 Jlnl S laosls ganasgs &dly 5o
Sl ol Jdo & J8las IV] el iz s 9y sloosls o
2,10 292y (ganads> Cuanl

518 )im degezme S ()l AS ez 5 5 sl )
Bl GBI s Wilgigo aiged lasSl

SeBdle ugSae Sz 53 (50,5 L 4 Lo el (S Y
5 ezt 39 (slmosls oL Jacia Ly el (i et
b loados S ez 2 sln LBU 5 oolitnl g o
4S S, galSeols slao )5 gl ales e sl oo
ilis (s 00 a3l 3 5l ool oS3l S Sl gime
sl

A aily oo LagSll sbadasiin oo )5 51 Ls oY
13 Sl 5055 Tiganes, e S i loj b (Sial
D5 dmy T aien; So b Wty et nl ST Jad e b
el s 4y Wl o (6 e 9 Shes 05 86 S, TLEL (g

Sl (aadg®) BLggan sl 5l pesly oo -F
oS ool by g gl il 5 (30 Slay

PRCICTU A1 51 B SURPRRVIIE VIPUT IS JUPPRCPT JE P
ool b e gl aalgs oo () a8 0o y9] Cows @ o0ls LS
rSae LagSll o clacalis b e Fsloos 5 caiS .ol
Lo am oS ganes) (b (is) 50 6 nfednr job 4 Cul
RECPURINITE

L Lag bl 59, 22 oS o0 (S5 00l 5l 5y Sl o Lo
Ll ol as ss azlge SLodbl I (oxg oz
5 IS Sl slaghs, 5l (o i (aled b (g3lwe 3
Plsz L sloools (gaog )5 b (ganes; osls opl &g pae
s 0)lgan el ladligz> b aws 5l lacgome (9,0 il
s N oy o wd slp b s Clae 650k pKn
auly ol aslgn U ool las le Sy g dastin WS
dwslie plagled aogy aSlis slansay L lawslie SWS
a0 Jie S sl jlas cglas L calils ulul j wiles oo
35S S g aiie csil g b sl b gl b

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.13- No.2 Summer 2016

0 i~ ool i3 5 it o e (D


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

JolSs sl Al acms o alswl (55 slaoles s, 1, JolSS
oalaiwl (g3lwa g Al S o > @ by o slaoly>
oS glaclg> 5l Bolal adgl Comen SO L Al 3 aiS
Dy 50 E9 7

a5 Lace jl glad) jlisls S bug ol 51 5,0
oaly lis ciylo g 1o |y poal (gl e ouls (5,l3505 lade
S e @bl s asdsl eolgils LSCid b e gl 0
S ul_>h.u‘ G oo‘yl} J..iw_v 6‘1.' wl...a b|)3| ‘Libc\.....u)
OO s b adsl slaclsz odlgils 5l oz slaclsr g
- e 0y S a9 Sl sla Slas Lot laars, Ll
Ligd

preilSe 5l a5 pledl (Sl g Lhwg wax glaand,
laaid, Sujlp jlade ums W9l o0 odgi (rnb S5j
ol 2gdige 23yl 5 8,90 s G ol @ 25 b wax
Sy U g oad b oolgils (Swisly polae d9mp ez ga 2y
9] )3 otes Ak 93 35800 1SS g S b Jo oS
Il g 00,5 ara ol 1) Lacly > Lsls a5 a5 )lo 099 St
mariz bl (S sl ol B 1) srdse shane Sl @
Sy adsi ol o] 5l ey w45 ol Lipeel b
Sl HolB o lo pb g Slas a5 Koo ai> 08 o oolatnl
il S92y (pally 05,5 )0 aS ey laces 4 sz ol
g 9ley (Bl Se) £95 45 WS (o0 SeS e Ko ]

Sy G0 (g gl

ouly (g jLwdads 5,95 =YY

St 45 Cenl (gluaing (i, SGoad (gileand 9,58
ol 22 T BT 5 5 5 S8 Sl wil b s o Caales
JUSE SICYESS ReH JEREE I C) RSN EPON
&L gilwaigs gy 50 ey g S a4 sl
o=l gl il oo dels g (Jlino ST Il A 4 Ay
Loty roiin 45 ool (ol j3 I3l 5 anT L i
Ol 5l Sl oy egriaz a3 (rdge e
AS e ozl wiyls )18 adgl Olgx  Sluws o a5 bl
i aiyl)d ails Al Ole> 5l e Oly> o g ST
el ool Ty digy Olaz a5 00 5 co (0,8 9 09 oo RBgine
L Blas Blae gl ail dge V(g0 akaii S gl,lo
Pl sl Jlo jobar conzmy &2lss sl (s5le ST

EONTAD (bl o3 8 low —edam Jlow — 2! Sig 51 g (32 comwtidge cyo2! Ao

@9102 JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI3|T PUE [eILI103]T JO UONBID0SSY URIUE| JO [eunop

izl pede o) 5 10— At (ol (s
Slasdl 5 (9 9 Gl Gl (emlidoly (emlidanelz)
Pl L Sl (e (gainaligs 018 0 )5 ()15 (250
pdre g9 (65 0k goas (gaied) e Jod 5l 5,500 slo
S sl Al g (oulidiaiss Jolow (o)l 90 6550k L)
g4 00

e P R S o0 Sl 390 dinday 4 B i
S G alS aiie) j0 a8 S Ojso bl Jlex]
@oleiday P9, 23l o0 adsl @l ) slasgema ;) 2 (e
adsl @l Sl Glacgemme ) » (e (o5 5 samade> Gl
9 e A iy G Sl 0dnh 85 ke i )3
el otz calid 5o 03l 0 L talejl @l s
T I RPRIUET SV LI VY RPN R - TR O s FY PRy
gl o Byre san| slals

- & Y
. s

adlie ol yo oolawl 0 s jlain s 4 s ol o

A anlgs axsls

S § ok el Y-

) Slogrge (ool JolSs a5 conl (8l Y SC3 o )55
Lo JalSs 0l 5l sondis g, ol [Al s e 51,3 5501
SRRSO JCHN BPSCINUOIE P IPICIIN J 5 IOSFEO
o)l an ]y (S Jos Sleogas (s o ol Z8lyg (JalSS
3 Olbogas Jlasl ol aes oo JWl o s 4 5 05 o0
Ol 2 88 Slazr 2nS o0 D50 o bawss any s @
ol oo Ly gl sl ts Lo 50 Ll oS (o0 (S5
o 1) 093 45wl axsls oUles b o3l ¢ Loy e
IRVELE LW

00 e 4z Sgrge (A5 0T oo (it S5l
S s ) 095 slaps B oyl (il jada g wile waly>
- e A5 e bron p L o Su5elom JolSS o ams
035 39z ge y» Sleogad auS ES 8 eSS anl) e wlys
05 ol e iy anlp (b g canload (o IS0 alas o
g ge e Tl a b

L oodbs slian ams )3 wila ()l S5 e ,s5) ;Se
o 1N Sl (6,05 sl Shs 5l 85 pled!
ail B Canb oS ool Glea 5l oSl (nl jo 45705 gl



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

L 5 Lol den )0 09250 sloadss don g Wgd o0 pol>
S 5 Jrel DAl 0t o 28,8 Qs oS5 00 2l 03
3,5 ) oSan S5 ol 1 ! 51 one o [V]
LS ol sl ol ganatgs SO (IS ClS e oS
i 3 1, 4l sLaglal s e 5 581 o S e e
Jne S el S 5 oaels Sl aslital b g wlazs 5
A gl sl Shy clad g5, 1, T g0 4 g0 calid
ilos 4
9 Sraign (sl 7 (FaiSly poghe il V] gelae
Dygme dn 45 by, b S (e eoliiul (oS 5 (ganade>
w55 53 Al @l Sl lanne degemme j Sl 4 pladl Lgy
Pedee plil ool (S unalss Gl S oo 2l
gl glaganaded @l sl calid plime gy ool e
BRI SRR L S WP PR ESUIR V P VRVOW A
TV 00ls degame dw a Laosls acgama T sanail
00l dcgazmn cgiiaiels nl 15 Wi o Pl 5 T Jyens
sloanaigs aS 0l s 3Ll losls acgoze 4y Cxl
Al ool Cews 4 S 5 Gaaded b gl ol adsl
aile Lo 85 wilgs ool (gaisalios 0 a5 oo (pl 4y .aiiily
0318 dcgemms 0S8 asl)l glaulin mls S 5 sandles
SLagauaby> a5 358 o0 bl sl 03ls acgaro 4y (Jgone
Gonaist mli b Slais alias 4y Sl Slis & oyl
A cgazme Aoy Cdw 00ld dcgaze 5,08 ool Cews 4 S S
L sl alas adgl slasanalss a5 048 0 bl slosls
Sy, ol il A blad sael Cewd 4 (S 5 gl
Lo Mals™ 1 135 5 50 dcgamma slaools 45 aad o lis
Ganads> (Jyaxo g osle slaghg) g s S i sl e
4 30 (oS P (GaiualgS wied a8 g oduzm slahy) wiles
Slaganaiod mls JS G it oo adiged (jlulax
EBs el Gliee olel 2 Sglite dsgerne ez 4 4y
32 9 VgD oe el 00l (oS § (GababyS i b plo
@ pladl (S g (Jgore ) ools acgaze 12 Poo,
098] s & 5 oS 5 gl rdegama; nl 5l (S Sl
o DV ass s o s0 V570 @l S o0 2l
oS ot b adsl slaganadies oS 5 a4 wilesls s
g S 5 s i § g Sl 3 0
9 S () slaosls degerme ;5 eSS A ]y (6 e A
L aiS (o0 (o2 0313 degorms j2 )3 (398 by, a3 (o0 Lawgie
@l @l Had B e czge oS ladsl ganadss mls

g b el (1 Son oamg0 digy adadi cpl (o5l JBlos
a3l a Hols gjlmaigy Joe 5 ail Oglate YA ages

Al S50 atee slacls>

baizadss o 5 -T-T
slraiz 55, 4l ganadys glajis, 5145 bl
ooy dcgamms (59, 4l ;0 WS oo WS aools 5l Lol>
@iy Smile (s Goad ay il e 2al)S Lol
555 5 Lot oS (nl S5 5l ooliiul b wlgny o5 i
Sas wbly )3 .05 0 1) g A @l (S g8 bl
L ¢St 5 5 @bl oz (oo 5 gonadss Lol
Gaudds> paiz ol mli 5 oledbl oS 5 5l solasul
S5 9y 2 59k Slalllae 956 Vo5 IVT el sl
39 s oS 5 mades [NV cl sus plonil laases,
48,5 518 Sl 4255 5 )90 (S 5 (G0 Slead 4o e )
Gooddgs aS Wloals lid aise (pl jo ! Sladss ool
0313 51,8l oz S 5 5l g pSedar sk 4 Wil e baosls
b b Gkl S Wil (s3loslge 0508 ogdle 0y g
Wlgl oo (oS 5 (GBS 0,18 0a bz 68 (g9Sesls LS
5Tl oo 55 el S Ll 6k slaclsy
5 IVT sms ol ol sla g 4 s s iy Sllas]
Ivs

ol ad> e 90 ol (oS 5 (sanadiss adS ok 4
Iv] g [o] wib oo

@l Glee 4 Laganadss 5l Sglite mbs oy -)
o=l a8 bt la gy Jlosl (ol gl (gaiadg>
el o V¥ FaSy |y e olmyl al oy al o

Sglate slaganaigs jledel Cavs 4 guls cuS 5 -Y
Y BlsS pls b ISl a5 sl adss adg sl 4l
9 oo plonl (oS S 5 o 555

TS eSS AT s VY ot 0 Vs ) Ul

olouds

S L LA e o (oS 5 siadss o,
Sl gonadss slats, Sl ead ast calise Milajl Sl
S DAL g DT Y] aciss adg 1) eols 51" o Soxins 51380
L 5 5 i 035 L g3l amn s Slllae 51

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.13- No.2 Summer 2016

0 i~ ool i3 5 it o e (D


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

Sl gl by (il ales ;S eoliul (ganatiyS gl
Irel ot azs, LS an oley slags pw Judos 5o 5L ol
W)9_>u—4.'1_.~.<b gs"“—”")l*"c‘ )L:-‘“ [VV] Q‘)&m% 9 L§>555""‘
S35y ml e a gy =l o A Lailes S slpiny
99 gy ol 5o ablce by oy il jo ould colaiul
e ALl (g g Caslpadiss 1S (g5l il )l
el 90 ool 5l Uagy oml 5o IYAD sl o s aan
[Y‘Q] J»_w 9 u,u‘é Sl 00 solaul tf,a> )_».C ‘_gl.b)).a L:
Slas ailes, S agl)l Laa_bss ooy s gl (s,
O O pe0 oy L@rv" r:Léé‘ 9 (oS 6‘)’.‘ alys> L‘;""”")L":‘C‘
oS Wloa,S sleinn oS 5 (oades slp b, [F4] g
bes o550 4ol Ll Bl 65 See sasgerman
0diiS &S 20 slacl slawy ax (ST g, cpl 5o aS oo colaiu]
OUNANWCRINCIJPIIT-IERE J5 ST SN
S 2l @l YL LS L lajl 8 ol s &
wSland I 1,8 azgi 550 g, (nl )0 a5 glaytlil ol e
L aaS o (o2 0g) =l S STy g S 5l as le
e =S5 3ls 1) adgl mles 51 bl 35l glasgezee
Jbo e 03 5 095 18,55 1 CeleS lie (n SYL 5l A5 S
3 obey o=l o b o 1y (SaSTy cp yidon op 4 S
50 518 SO sl mo..\..i‘JJLo)j Jlie oledsl Egozmo jLxo
S S (6ol (sl (oS 5,5 cslojl Bl L aylie
Jliie oledlbl [Las o pioran .l 0ol oola il 51,3
Sl (emeS 5 50 95290 sl ¥l plaas () Touis Jlo
5 Ot el 48y 5 @ S 5 gl Y (SaSTy 6ol
Saba g ay Caui gl 3y, a5 aims o olas [F4]
it S 5l polas s g, L 5 JelS oS 5
aJgl glaadgs Ol 5 S a5 Wleo,S )l Y Suenis
Sy b 59 wsairadss il slagty )55 bugs oad s
&y 5l aegeme (n e (s (rl )3 atlbies sileaie s
Sl o g.)l?h.t‘ g;)’ﬁ 6[.4:3 )l iz (_nguﬂ.?u (5‘f RV
45 Wlod Sl (o8 5 ganates gy o [V (503
98 40 90 Caald aigt (5 lonl Hlame leolaiwl L ] 5o
sle lxs 5l oslainl gl ar ¢ yog, cpl 40 Dgd oo 00l b jgal

slapi,s S 5l ool slaslil o ales 5181 2 (e (b))

EONTAD (bl o3 8 low —edam Jlow — 2! Sig 51 g (32 comwtidge cyo2! Ao

@9102 JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI3|T PUE [eILI103]T JO UONBID0SSY URIUE| JO [eunop

iy omlan g aS )l bt S Sl st
solion Ls 285 gl a5 sladgl oS 5 slaganadss
Ol am sl &5 (65500 (g, S 2l w5 5 0y i
Sl Lol o a8 wsl oo [¥] oolide 39, coasl Kooy bo,
u_>J./a 6)‘J_:L» wl_..u‘ = l.@d...u? L.\.u‘ laools AL goro (SdoR
JJB.M:LSA ul?u.)‘ )J)‘J.:l; S )0 Y O 9 0l
5 ot 5 Sinass (sl 4l slapi S 51 4o
s, opl yo shol s 050 co oolawl bosls (5)ls paiges
5 5Ll el Gl gunaldss 5 adss 25l (S
r Slp 1y 6l pisaiil (e Ghgy So V4] o Sen
Jlw sz jo ailes,S al )l (651 gunabys mls ool
Sy s> 2lasl e o plye 4 aligs (5 lk S
adgl slaoas! IYV-v¥] g VAl el a8 3 )13 ol an s
[v¥fl] 39 Gyl maiisessl 5l colaiwl b algs o liel gl
5 ool el oo 5 S [VE] o VO] o oo 5 oty )|
SIS gl g e by o g L YAD 5 [YY] S
(i9y ol 5o el yaie ailes ST ]l ddgs i liel 6l
Gl il o i Lo g, (goad S &8l o aS
Cewd a4 bl 3l San e (g Il jlre sl g
S =S oslasl 1) ools acgama 5l Jitus (5,8 paiges g0 5l ool
WSl il gamabes Sl gk Ol 4z 2 S o
Ao (i (Gana e ok ,eXdl ST aS cul s ol a
S-ds so ol oo @l 09, )5 & ladigad ()T (55, ;500
RURCSPCIIVE < [FE o | A SOV POReeov S Lol N A Y
Sy LIS (e a8 wiles S wl)l gunadss ol
Sl maigeisl p (e oIl e 51 Ghsy al Ho allie
oolaiwl (gunaig> ai oSl (sl yial b Sl gl dosls
0dn] o e Mg o liel g, itz .l sals
U STV | 4 RCOW PRV PP R PR DN FEIN
Sl a5 Wlos S al)l o laub aule sl 259, 50 [YY]
50 S oo s alizee slagundiss )0 ldiges fu call
wj) )‘ oola l_> M u,»J)Jl_A ‘..\_u‘ ‘u“"ﬁ) U_"
Olaie 4 T )51 (oo s ] oo Cewd 4 (5,00 paigasil
(e S9d oo dslre e ile (nl Wbl 2 sk Sl
@ Lol 8l o)l sl (g, [VF] Sl 5 52 als
solawl T ylaiiy o opdile 5l aS &les,S a4l (gandades
4 Mool g slaosls g baypg Slubis b (g, cpl aiS oo
i liel (sl TTlsn 00 5005 (s o paigadl 51 (YOI



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

Lassabes jo Saus|y -¥-)

GOl (S 5 A Bg> l Jol ad>ye ;0 Yy ons
Loosls 5l (o> (Shg ;o plaS j2 oS gl slagganady>
Slonl 6l Ghe,y o ydesle g (gl 3gd oo sl wijlo aSE
51 osliiul w0ols 4 cgara Sy jl 0aST, 5 G lisee gl
GaadsS ool e el ganadss Gl glag )5Sl
slolas (plplo oS oo ol a4y pol3 4> S
o=l il glaie po b wilgs co ccalizee glo oy, 40 35250
b slapt oS mls jo ST, sbul coge Wil oo el
45 Aol uuaded laph oSl Fees 205 (sanade>
Jolds caigis o oolaiwl oS 5 (gunabsS 0 Vg oxe
g dfol s VF] o] T sl eal il ganasys slagi oS!
[£0-FV] o [FY] ) oyl 3l gova 55 slaps oS
clie bl g (Sole Jds 4 K-means oo )51 anil oo
S P Gmads> o) i )0 Ysere (ganaldss )
[EYT VY] 59 o oolinad sl sonasos w oSl Hlaie &
Lfa-o-1,
s 0,9] Cews an ( FasSTy obxl gly Koo 0 S,
31 S 5l eoliinl Ly anly (gamaiigs o )65 S 5l ggiie
b 0 slaghs,
0dls bl (gomabed o ,oSl Tadgl polie e ®
[\-]
oot olsuil ganabyS o ysSl sloyal )l ess ®
[av]
5 V] Tl S35 5l calisee slbacgoma ) 5l oolizul =
[Vol
[ov] s Vol s iy slolasd 4 baosls cslss
lrdacsazme ;4 Lol glaodls gaipenis =
(Y] 5 [EA] V] (7% 6 s paigessl) I5oee 5 Sglicte
32 SISl olaml gla ) (nySpe ginadb "
el s gl VS s adsl b

Buadiss oo 5 53 oy Lo T
slagaued, e 5l 65 JSeie )15 baganadys oS 5
bl aS gaies, aliuse B g O le el UL
Gaadss 50 il oo s Tl asgerme Sy 5 LU
D529 pas .3l 3925 00ld degese 4y Cund SLS AgT
So—gh g (y,00 sl by, Aol (g 5ol degeme 5 LS

R sl osme sanrd (S slad 5l il s s aly
o Sl (Ko G le 5l 398 slats, 251 )0

a5l oo ool wl adgl sl godasgs ciledbl
r2ian 9 oo 0 Ll pleol 51 ) ol (Soan o 5lo
So a5 5ol alols ey 5le aim plesl gl he, o [F1]
S5 sl by 99 [FY] 0 j0 i 5 4

g (e
olar L) LS ol Ll aslos S aul| dolas (slapl S'gaso
de(i,]) eo)ls o ailesls ploul ™arsly SLosaS s lo 0,5
Xi sladiges o] ;0 45 Coul oo ,Silo SiS e 5ile 4o
alos ;5 SLBMe atigs S po ) Sases b sl sl X g
el 3 sloalols anuloes (gl o oS [FF] aliasy [¥Y]
SS iy 5- S ol S o ] 8 jane Jlasl ol Foais G sl
Mgt slig o0 5l 5 055 o0 5395 ) alols e
ol 3 6 el slmalols oS e osliiwl o1 5 ol
AlaS 12 a5 Sgb oo aiS (6 oy VLl STas 4 o)
loalols g8ly o .055 o Juaio pa 4 |y 550 bl cis
ol o blis cois 4 ain ol Sgus 5l ool (5l

Aoy Jaie oo 4 mlaw

2SSy ol sla s,
55 5 (Gady>

Slap 6l Slap 6l il gl oo laie
sojldl sl yealudes
Giliee (sla yially
| Forgy 3yiia Jlasl |
| K-means Jeals” Jlas! |

Isodata oeSile JLas

S paigedsl

GedllaS 53 (SuiSTy Slml o gy gusuadnb () S5
=5y

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.13- No.2 Summer 2016

VP o9 8~ o3 s~ S 505 5t i (2l @


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

St |y (oS 5 (gainadg> oI5 Wilgl aS 09l il ol
el 00l Slpiing S gl SO jekaie cpl (gl oy

ousS 2o b -Y-Y
Wl adgl (0uiSTyy (See o> L) adsl ol asyl 5l ey
S 5 bl ol saisS S 5wl G ) olinul b Yaass
sl oslial @l «oS 5 Gl by, oo Jglaie 51 (o wgd oo
iS5 Jade jobo 4y -V jidy ;o a5 sl  Ser s 5ile
a5 VS Jlae cildl oS 5 ganddss> hg, .ad dales
O 99,2 bags b gl el (Scen Sl p (e
ATy Jolaie gy S D90 4 995 (et 9 b ke [V 4]
bl (Karon (ol (s 3 (6500 slahg) 0)9 el
Sdlys ey 5 A5 ganail S Y JSes [V F] wleas
w3 oo ol 1) (55 LsS

sl aiay ol 5o o3l la b 5o Sldllae 51 s,k
bzl ol o | & E 9o gl slaganadigs 4 Cuwl 0oy
po—tie L00] g [OF] VO] DVF] 0,815 a4 a gl ol
3 90 ;| Glo Jlo Sladss 1o glos i b a4y SuiSTy,
ot san VAl s [yl ol dv] col azs 5 )15 solazl
acgazme (g W (oS gomadiss o3l sla g, ST )
Og>go ‘;AS‘).’ LJH aS J‘}w L)J‘ 9 Sl aliBro 6[.;‘9) )‘ oals
ROWN PUEI S Je IPESS RSP ORN KEE S FU TRV FRPRVE PR WY
Gouddigs alivws o9 LU o ool bl 4 cdss o
@S 4z S Sy pg) 3 slagslado b el al aslllas
adsl sl ganaigs o SuSTy obwl as Wlesls olis o200
Loools dcgome iam ,0 45 ol ools las [V alae
el @l s cods Lilidl 4y S Logy) ity SaSl,
ULt

EONTAD (bl o3 8 low —edam Jlow — 2! Sig 51 g (32 comwtidge cyo2! Ao

@9102 JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI3|T PUE [eILI103]T JO UONBID0SSY URIUE| JO [eunop

JSie jlm 1y b YU L) slyls a5 eosls (gauydis>
L Lo locans p ojgel ools Glé )0 (opmimad ol 00403
So 5l it sl Al )s adss sl o BLS St
e alg0 oS 5

gl aiey (ol 5o 3l sla L yo ladllas i (5l
Slonl sl Iy e adsl slagonaliss a5 coul ooy
po—tie L00] g [0F] Vo] dVF] 05815 4 a gl ol
3550yl gla Jlo Slidos )0 slos S jsb 4 (FassTy
ol saa VAl g vyl dvol dv] coul azs 5 )15 salinal
dsgore (o) U (oS 5 ganadsd 3l sla by, 25T 0
S99 SSTy LM a8 Jlgw ol g Sl calisee L 51 ools
RO PUEI S J IPESS SRSP O KEE S FU TRV FRPRVE PP R WY
Gonaby> Al 35 LU (g Coale Jbl> 4y cdiis o
wls ez Sl iy gy ool Glags,lsss b ol (ol aslllas
ads) sloganaigs 5 (SuSly sbul a8 Wlesls LS oo
(07T 59 oo gBlge 51 50 Ganades Sntp go Yyoro
Laools dcgomme —an ,o 45 coulosls las [V o
e @mbs o o8 Guli il a (S8 Legyl i (SwST,

oAby 3, Shos 35t Slp Yogone &5 5,500 Jole
il e A sl gl St el su osliiul 1 5l oS 5
Ol ;e a gl mlis a s ja a5 cul ol ools ylis
CaheS 2Bl 005 5 (6 SV S Sl epsY (ST
o 5 008 4z ST DAL g salss g 5 ol sloadsys
5 SouSTy el 9 lojen (5 lodig a5 wlosls oles [¥-]
@hlS wlgi o (S 5 gamaiss adsl @bl o i
5 pela ESu don 6Ktz job 4]y (oS 5 ey
S ol 380 o aS cenl glddinn Jule 90 (pl o axdlias
g p9) Sl slas g b

Lo gy B Sl ool (o dow (nl )0
=S5 IS 8 sl sl slaganatg: mls 5l gl



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

(o) SASly¥ oty

A
2 e slab, 2 e sl ~ . 2 e s, o
oo sl ) 2 S | el 6,95 i, g Bl Jos
S30) e o
$P30)9 Sty oy yilo »
; A
Bayesian EM
Sing. Comp. Aver. CSPA HGPA MCLA Bipartite
Linkage Linkage Linkage

e izads )5 Gl gy aizainb (V) S5

.J.S)b 6114»5
HGPA
5 losls LLE Lo l, 45 05 o 5,8 HGPA 2,5

i 1 Gl bl cilodwal (g adgl 51,30 51 as Slaasgs
= w.»_ﬁac d..».»_».u L}“'J" JSL.\:> J‘)f).:‘ p.u)ﬂ‘ AS) o)l.gso JL>
C;‘o.)‘é Ll = La»uub (_g)‘LwL\? S J‘;fﬁ u" 33
L;..\_»Jr.».: o5_..4u_,o 00 5 )U 4 ‘-’sl—"-° 4.0.!9.4 k a4 J‘)f).:‘
N Lad g3 slaei K o,bgs a5 el O(KNM) T Slowlxe
\.\.wl;‘s;e ‘_;>|5J Sl M 9 ‘5‘0.)‘.) blas olass

MCLA

[y adgl 51,80 51 sanl Cawss (sadgs ol MCLA o651
Stz x5l e e So ) e 5 WS (o0 12
L iy (go alsd oS oo oolain] meazms slajl,8l u g
Ol Slwlre Sy il s plosil e 51 oolanl
V] ey 81,800 1y e Ly, o5 po i Sl

aled dxzl yo

ol 9y 292,z -F
sloa i 5l glacgomae 5l oolaiwl g, ol o lol ol
lod el (S 5 el o badss IS slr 4 4yl
ol ¥ s o soleian sy slm B 2ozl 5l S
Ll 00l o0ls

S =S obaml slagts) sl eslinal b lal (g cnl 5o
L wSlgs e LS ol 05 o dlow! adgl gasaiies B sl

SISl 5 (S s 09
ol TR Sl olEass L 1) mosme pogie Y] 315 5 il
glozrl slagss, sln SIS nl 5 (e 29y am il ilos S
2 BTl S Syso an | ools (>e LT Lailools sl
Oy ales; S bos glazl (g, dw o 5l al> o oyl
3 g a8l e JU ol lgie 4 loadgs dacs] 3
& iy oo elapis s8I s bools da el 45 0
oolizo (glosls Ll b bl (g3lulaz cqz anlys o 81,5
S5 ol 59, o K JBlos b 00,6301 51 eolaul b .aigd
S5l S g5y e K Pl o dlas o gz TS
a3l Slslrs (Souzmn glilo Wil 5l pam a5 o)l 092
1,5 ol 0,9 a il o Lo JUs ol slocss € a5 0([g])
ooy yiias aaldl ;o OFMCLA 4 0YHGPA &YCSPA
Sloads eols

CSPA

slad a lool jo gleols blas S59 slas CSPA s
)95 S s 35000 SAS SIS Bl ( Saon (Shg
lasaz slools bLa ;3 OO o ais SIS ol oy JSlos>
I8 50 aier G0 (6 ion slools bl ax o a5 08 o
Glaio B3 (glools blis ] a5 ol (g, Jlezol csly atsl
=059y O o 4 il op goolw CSPA aiil adgs G o

g slools blas slaws N daasgs slows K a5 cewl O(KN2M)

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.13- No.2 Summer 2016

YFAD sl o9 o~ o s~ S5 501 5 35t it (501 v @


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

@gtoz JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI98|T PUE [e9LI13]T JO UONBID0SSY URIUE| JO [eunop

aple o, V-F ion j0 wijlo 1) —aius 59> g0 laalies
Sleslaiwl L les cmo o Koo o lo clos 51 g 0
e sbagts; b g (slmalade lags )80l 5l (S
el caws w1y ol sloddss SIS 5

ol ooz (ol (oS sonadss o5 olsl |
5 9 4l (YL Glaslore (S bl oo al> o piz
P TR S RENCHCR IO >
S35 Yomomo 0,5 0 O js0 dtie) ol yo a5 Sliided
G ygo (ol on olpiinn lahg, (Slawlre (Sousms
eyl gval o8 oo

I8 syl oyse saal s 4 slaaigs al> o opl )0

o mme ools bLas S5 ylae jo adss S &Y Sl oyl

SOl Ay 50 D ools acgaze 4 Ci dlig> i 095
Lyyl wsb asls 1) 55 oluogas Wb Swsl, &b

A pls sanadgs o sl b S falib ol o

SHle s acal asls gilaie bLI | el o dige

il gxe ol 4 Gi(CiD) Gl 5t Hlade oo

4 o Lo 9 j ool 4 co Cj aings oS

(e youiln A (ol (gunadys o255l

awslie JoB e lizee sanadior milgh 4 Cond L @

o1 Gi(Ci,D)> gi(Ci,D) 31,50 &l a0l

U 0 ag L Ciady oS o e85 axlwb

P Ciaisgs cnsS ool e fi ol
| anangs o Ciades coiS jl ek sanatss
b e !
o Sl Aol 4B (Sl o jlade Cules 0 e
G500 Ohle ol awglie b6 calise sloaies
S sy e oL Gi(GiD) = g(CLD)
S5l e fj 0 4 s C1 5 Ci sloasgs
ph) Gonaiss 10 abgs g0 cpl S Wl g plp
10,55 2 SRl S
adgs (Sl &l Glye 4 Wl oo oS lo)lre 51 (S
ol el [YF] atgs (6 )lanly jlome g a3 8 s o

TONTAD (bl 03 8 low —od 0 Jlow — 2! Sig 51 g (32 comtidge cyo2! Ao

calizes gl 65 5l oolaw! daosls 51 (g4l paises 31 oolazuwl
Ll g Lo S 5l slacgame )l oolaial cgaiaty>
5% 09h plowl Ganalies o2 oS o sl e sla il
oads oolatwl adgl mli wdgs (sl K-means o, 631 51 e
K-means s S sl o adsl mls jo o3 (SasSTy, .ol
L o 5 Loades 55T e adsl blis dolas Sl b o
Sl ooas (g, SO egdle 4y .l ool vl )8 (5 )ls paiges
55 LeS sle-K L K-Means g, 5l 1, oY SasSTy ades
Il Joliie Sledbl on al> 10 50 ol o0 08,51 Cawss
sloaisr caen L)ool cans 4y slaabss 5l plas ,o 0ol
ms B e e le Ko 50 5 00,8 Ao sl s @y

MO

Ao Y2y S
_ Sy st A
Ir»’-ti;}ﬂI
- (g gy Vedg) | Lot Bl Ian
S Ly ool sl " <5 gl b o AL
" : “ e § gay 4y
e gl s b e g adt |
ket ooy s T sy
PSS

5 P GeRabgS sl ol w8l Jlg) () S

Lad b plaw do Camud dldig> o (g b &Sl 51
Oty 90 50 Laddigr Gl Jas wa pl8 j0 s diul=e
~a3gF &y Sy oS SaS L gl i S g o plon
Sloda ligr 45 090 co Ol bdlss 3l acgasma ) G (4
5 sl a sl 1y glanl i Ksen b oo Gl
A ool bl gladbgs 10 g9 adgd sl pgd idu )
2 L a5 oS oo QL) plaadiss S5 et SeS
Gl oad olgaing gy il ar a1 g lanl 5 6S
A ales g s V-F jidu (o baddes Sl
904.&@}@L0A&95¢&|6Lm4&956@‘al5)0
slr il gloigy il oo s 4 T 5l 2l slaaisgs
@l sloadss o5l Cuss 4y 5 sl laganadss oS
o=l yeas crul cpl olo gg xl jo aST glay o )ls 04>
3l golass L cadsl (gaddem ya 5l a5 cunl S g,
Py 90 adlie l o Bl o5z ge ol peme jo LAl
sloa iz wli cuS 5 lp [Y] oolide Lawgs oass slois
aly gloadys 5l ol sleadss ol cusny (SisSz 5 4l
colw LS'l_"y as Lﬁuqﬁ) U_" \))_5‘;‘0 )‘)5 oolaiul Sjy90
sholass s oS (alpd jo- bdiged sl (Svror o 5lo



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

Siles DICi Jataws adigs o & 90 40 05,lai 1,3 Ci aigs
D/Ci 5 Ci a_ing® 9o Jolis (gamaigs S Jb> .09 oo 00ls
Jleel oo (5,18 masiges slaosls g, a5 P(D) (samaigs
WLQ‘) B & 09.....1 c\.||)‘ 6‘@5} 90 Oy & J.vla )...» ol 00
Grbie oo L ganl b (b sanadgs g0 nl 5l Jol> b
oS olaaigs den sl 51 C aigs Nigd oo puis DICT
S s 0929 Ci algs jo lisladiges 5170+ 51 i
ol 25 g0 )3 DICT atigs o 5 laatigs il 5 095 0
oledbl 5l Jls> Po={C" ,DIC} pusbios P2 I, (aaisss
i) e Jshte )Las 45 (NMIY o Lo 2 Jilize
P [v-].[vl] il o ((Gaudles a4z ) 51,8 g0 o calils
P2 oP1 gunaiiss 95 cp cals 6, Sojlil gl [00V]
Ul Jlite mledlol Jlme a5 ol o] 5 05 oo oolizul
NMI )L.x.o )| Yyo.x.c ‘wlbc\.my e)ld)‘ L 4......“.:‘9 ‘(MI) ol
APy o Py ganaigs 50 s NMI alal) 558 o ool

gl os drnlne ) O jg0
MI(R,P,)

- L I pi
o (ZO pilog- -+

NMI (P, P,) = 2 3
-lo sl
:OP.J g m Q)

j

Cod 4 ¥ alaly 5| MI(Py, Py) o Joline Lol o5

SER mp;j
MI(P,P) =2 > —log—

i=0j=om fij 0
i =PiPj, Pi.=Piot+tPir » Pj=Pojt Pyj

S yiiie gladiges dlass sasm ol Prg wlaly pl s as
Sloasaes slass saas s Prg 2wl Ci g C7 s 9290
slass sams yLii Py el Ci g DICT |5 39250 S jie
0055l Do el DICi 9 C 45 39350 S jivn slodiges
2l DICi s DIC™ |5 55250 S i iis sl Sges sloss
5 A P g Pi gl yo Casladiges S Sl M (rioren
e C 5 Ciyo 95250 sladises J5 Sk
) adoz (s lanl aulone (g, cnl 5l (IS sles & S0
Ol camolis NMI b JSCi @) az g b ars o lis
Olie SNl eizmes il oo P2 g P sanadgs calis
L lade ol ol o jub pHl (gomaiss 10 Ci aligs 5,lab

I, calisee slagoua s mls 0% Sua ol 5l angs
20 il oloml Loy (e 51 (S a0 oo Sl
99 4y 2ilgl o 45 el (610 paigessl 5l oolatul (gandlies

g plol 6513l gem b 5 o Sl gl JS

For I'=1 to M do
Resample D to obtain the perturbed data set D'
Run K-means over D' to obtain P(D’);
Re-labeling P(D'} to P(D);
Compute score[l] = sim(C, P(D));

End

&(Ciy D) := average of score[l];

&L Olge 4 Ci adigs (5l dnmlomo oty 550 :(F) JSCio
ol yule (g yo (SWjly

oolaiwl alies (g lanly slo,las jlasgs Sbsol 6l y
ads> bl sln eolin labs, aen a4z ST .Cunl onls
ol 5 S e it m s Loy blie oMb e
ol Ghey S S e Gl |y o calae 51 (S s,
el o 0815 2y i ol o LlS b 4 g

e olal Jle bl pleadss ) cnl 5o
Kb oo 2Ll NMI) oo Jley blize ol

U el o030 @ 5Ls 5 lul sboases oLl ol
3 e gaualdys Gl Al e sl ) ol wlsn
DS Ol (goangs o 5l oel Cavs 4 Koo slaaigs
L Ciaiss 5)lnly medly oo a5 08T (28 I (nl sl
degazme (6l ymaged L latl By mal 50 S dlons
Sy liSe slaggaiadss g 09d oo Canyd Ghaz laosls
LI a8l nl & B 95500 (gms s 9565 (0 90 0
P05 U el oo palls oo L sanadiys ol o s o
aigs ol e calid Jlae SO LIS ol sl 09 ool
L as 055 o skiminy (P(D)) adsl gouasgs 5 (Ci)
olase ool 5l eolaiwl Ly ogi e ools Lis SiIM(Ci,P(D))
5l Jool calizme slagataiss LIy ais o] cals
babne (il (el G 093 (o0 Al (510 peiged
003135 GiCiiD) s cul (gylly (lsee Olgis 4 el
l, Ci amigs el o150 SIM(Ci,P(D)) ably o 095 e
A5 Al S se astiee D oools dcgaze (59, P sonaiigs o
IV] ol oas ool Las § S 5o g, cpl 4 bgsye

s> e Zalid l5ee 45 SIM(Ci,P(D)) arslons ol
Dgbse Joe pj Oyge 4 «anl P(D) ganaiiys a5 G
50 aS D ool dcgame ay 3daite ;50 sladiges plod lamyl

Journal of Iranian Association of Electrical and Electronics Engineers - Vol.13- No.2 Summer 2016

IWAD (sl 293 0ol —p2dw Jlus =l 2l Siig 78U g (32 Copmisie (po20 oo @


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

@gtoz JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI98|T PUE [e9LI13]T JO UONBID0SSY URIUE| JO [eunop

Beb e dunloe 5 abal, 5l Similarity(Cy, Cj) o5
Similarity(C;,C;) = NMI (P(C;, D/C,), P(C;,D/C,)) o
Sol> a5 Cul gaw alg> S P(C, D/C) b alaly o
5= do |y Laools saen a5 slaigs) D/Ci 5 Cp saigs g0
Goaua g pl il e (0,5 cop ;0 € )0 35250 slaosld
Sl 0als ooy ioles £ S o

All data

@ D/Ci

ol JoSo g adgs Sy 31,81:(8) JSb
oo bl laadigs iy £435 slp ¥ 5B L0 e
el S5 p S S8 an Loaigs 5l slasgazme s« ol
Lol ,o ol 4 als | (g lasly a8 a5 Wigd oo ol
JS sl Job 4 (s pgisesS So sl (helSS e 58l 58
Sl Ol (elSS o8l cal (Sl &b ool laadsgs
il e oud Sl gloasegs il

Similarity(C;,C:
FitnessFunction = > y(Ci,C)) _
i j Card.(SelectedClusters)

1, j € SelectedClusters

&L 50,5 AieS L Bun )50 ;0,0 aS Sl 3 4y 03y
Wil S S @ jlade 4z e cnlpl wiloe (Sl
7033l p cpgigag,S lawg odd (asine sladdss (sdcgecne
93] b gi oas CLael (saegemme 4 bril o Lo o
555U lasgs ea s Lol (gaegazme 4y 9 St gl (JolSS
(A JS8) oS 50 S2 p3 (SolSS

VYo

(p93909,5) Wl J> oly S (pales (V) JS&

21y s Jlie dealios QBGH by, (ol 5y, sl

5 o2 Cs L Cradyl (satgd gy aiS (558 S S
Sl S5 5 S| SaS 1) Iaddgs ol 5l (s0lans wanlys oo
o3l Ay (i pgia—s,S Jsb &5 bl I emled Gl
Se alnbs il oo ool ades adsl slaadss S sl

Jo ol SOV S casls punlys O Jsb a0 s poeeg,S

TONTAD (bl 03 8 low —od 0 Jlow — 2! Sig 51 g (32 comtidge cyo2! Ao

3 g 9 SIM(Ci,P(D)) ;o ¥ U i )9Sy 4 o5
25,5 oo 033 SCOTE[]

NMI 1 (o b9, b Ci adbgs (551l dmslona :(8) JSci

e Jo5i sl ol IS eSles 51 IS sk

M
Stability (C,) =$Z NMI, ™)
i=1

o=l il oo g e dsgazme yo b ganales slaws M oS
PSS i a STy olea _igs xSl y0 (b,
ol gleaiss lyie an s i slaganadss>

IS (s (e

adgl slaalbgs 5l glacgommo y 5 oll -F-¥
Jos camy olS 50 il dsle dligr o (g ol &Sl 5l
g o plil Alig> 5 )lul Hlade 4 ax g5 b bnadss bl
Sl gl blSS sl ;55 (e g, S
o=l g e cel oals sl adsl sladdes 5l slacgoxa )
il nse sl Gl g AT 4 i

S pdo o plzdil 5L g0 y0 baadigr Sl Jos i) (o
maegame s L 5 (o (LlSS ;s S ) 5 e ol
o=l aaal el 1) glanl o s a5 o)l ledliss 3l (4l
5 Sy o e s pionssS S sl (oolSS o2 S0
OF U5 slaganades wlg (idu )3 el ay slaades
L S sae Wl oo poj9es,S cnl slagy 5l ploS o ail o
aS aib e ol samo L S sae 0K 093 w |y Lo
g ol oad Sl sleadgm G 50 0 Ol o)led 4 sads>
Oy pEM gaiigs o Moojlad (5 SO 50 je0 o
u_:‘ L_;"\_’)‘)J éil.i 4......)[.7:0 ‘5‘)4 ..\.wLu 0 ul.?t.u‘ 6[.@4..»9}
Slaados (:Sloe 5yl Glie ST LlSS o )0l
sl Silee g Il Gl JiSTas) G sae 5l eads Sl

similarity(C; ,C,)

Card.(SelectedClusters)?

FitnessFunction =1-3%">"
i
.1, j € SelectedClusters

9)



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

Leis adgl gannaios o 5l aS Col (Son gy (ol 5o
ookl as Sla ol 5l il og2g0 lrades 5l solass
Cax o Cald alg e (EAC) S jlace cislsl g,
AP (o )d & aldgs Sl golas oS jea> ) 1) ladiges
el oS5 @l YT aslide (25, 98 5 aabipfbly ol 5o cams
Lo il Uil a5 Lo, ool ol o oolicial
ladgs 5l golasd L a5 (aul 8 ,o- ladised gl (Ko
el 00l o i (g la sy jo Wile I —asius sez g
5 oS 5l osliial b g5 oo o Samads o yilo s 51 g
Jeal b o iie Jlail s (sl eal il slaps )55l
25 gl ]y ol gleadss & (Sile

sl slaatiss I slasgame ) Sl (SgSar 4 S
0035] Sy (S0570 (pizrad 5 g2z SlDg, S 4
A3 o lid 1) eal QLI slaales 1 ol )8

Ci,ie{l,...,.q}
S5 iyl Somer v y58)
by 5,k ol Lo 5yl ol
A v
Sl 52
S1US:2
EEAC
Fuzzy K- HGPA Single MCLA CSPA
means | inkane
Sl g adgs

Sales 5l glas gomo y j Gl (gl (ol (g, () i
W 3180 sl g adsl

al il slaps oSl 5l oolaiul (gl a5 sl (S5 a4y o3V
@l slead> 9 958 oo glFinl (Sror G le (o515
Hy il o Cews 4 lo ol 5l a6 ol Jlesl b

ML’LSA Cs 9 C, C, Lgl.mA.;l)}} gl?’;‘l.'sl L;o..\;.:S

ates | Gy G Cy Cy Cs
Cy y R SR T e s = Sl

VSRR LY

CS b”l’h l,'raY | « /93 ‘IAT
C—1 'I‘\f +,"f'l" sl-'ﬂ'n H ‘I“.\‘”
Cs [ =7l |+ =AAE =AY §

adgl sbaligs (ys Similarity L yilo :(A) S5

Similarity w plo jloolatwl b JLaolSS v 563! Gaons

oly Sl mls “\_JGA Cewd 4 O alaly 5l aS bddss>

e S A S ol e dloes | 0l >

9S> e g ddgl Glrdlig> u dises Similarity
s e HLii 1, Y S Wails o ol (Sl als dlre

F adal, 5l eolawl b g Similarity . jle 4 4z b

1+0.16+0.65+0.16 +1+0.03+0.65+ 0.03+1

FitnessFunction =1 — =0.48

9

u_?_x_s)'l).g o Slaae a S ol ot & a4 axgi b

Alyge IO L plp laadiss o 5l Sl 6l
1+0.16+0.65+0.16 +1+0.03+0.65+ 0.03+1

FitnessFunction = =0.52

9

W )P s csle -F-Y

5 00d S 5 o Ly ood Ll slaass al> e ol 4o
Slr iz slagis; wles s 4 Ll 5l ol sloasss
@l sladdgs o5l Css a5 sl glaganadys oS 5
HGPA (La s, 5l Lol 1o LS ool sl o)l sg
00iiS aaz (Jlg—e 4 FUzZy K-Means  CSPA MCLA
Sl 00 (5,8 Cias )0 byl jo el o colal oles
o glad an 1) Laocols daosls (gl badbigs conz oS
slo g,y 3l S bl ganades wax glad jo g ool Jladl
o3 oo plol YU
e alds oanalss Gl lesliiul 505 ol
1 alls Single Linkage  yss, ;! bxo! jo a5 ol o
S El Cnl )l gz Lriyl o a8 sl el su oolica

Journal of Iranian Association of Electrical and Electronics Engineers - Vol.13- No.2 Summer 2016

IPAD (sl =293 8o o3 jaww Jloo = ol 2] Sig S g (32 (opwidge (ol oo @


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

@gtoz JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI98|T PUE [e9LI13]T JO UONBID0SSY URIUE| JO [eunop

B

IS8 slaosls paJsl gladss—ge sanadss ez zuli-w
Gl &5 a5 558 .00 0gzg ddigx A JS 0 a5 Y-
N S5 40T 5 07 €5 0] €5 O] €7 €] slaadss

asl @ e d ed e fededed

Py 4 P2 2
F O
P3 C2

0

« A g.:l}b.:‘

(WINMI s S 95 LCi abigs (5 Iyl amwlxa :()+) S
(2 sl soivdgs slagy gl (o igei O Jolis o515 4 game
SS st o oiloudl slaalgs

gl slaganadss o col glaadss olaas (28,5 L o
(miza g ddol slajl 8l S slass 51 2eS Nj g Nio,lg0n

<B<
NNy B kXB@-&,’.-Mbu—o'i Slaasys S slaws

9S8 S sk o 1) g Jle e ol s, sl
oz bV e G Billas diged & Jolds 00ld degamma SO
4 Pab P adyl ganaigs Joz oS (28 rizmen i)l

TONTAD (bl 03 8 low —od 0 Jlow — 2! Sig 51 g (32 comtidge cyo2! Ao

= e sla hg, g FUZZY K-means s, 5l eolasw! sl
elwas 5L CSPA s MCLA HGPA | = I, 5
L) ol sonadss Gl e 9 2blcod (Staon o 5ils

.o)ﬂ Cawd A 00l o..)L?r.».s‘ 6[.%4”? » L“ui’ﬁ) LJ"‘ JLo.C‘

o Oledbl o o -F-Y-)
Sy Somaist Mzl (EAC) o calsl o, 4o
0,3 NXN  Siod s yilo ;0 00l (5,10 paiges slaosls
Bl gy 58 msle Gl 5l 695, 00ls o aigl oo
g oo dwle Voalaly &0 4 (S loe

LY
Ch, J)=— )

m; ;
P2 L] ol Gldge cax a5 col Sbds sl Njj as
@b lopaised slass Mij 5 wlowd (ganes)S ale> S
AL T pleger jsb o laaised ciz ol (599 52 o5 o
iloaus
5ol s« gy nl 50 S bl ) Gy &5 2l o 5]
wlgisod EAC (29) catdlyge poyiws 5o adsl sloadiys
w55 slp rlple wes asis ) baseicds o b,
Gl el Wb (S Gl Sl eslaul L mls
O calads Wlsiy a5 09l oy i diged (Swaan pololis
@ 4yl slaadss 5l lacgerman; LS jpa> L ) ladiges
o il Sl sln (g, cnl oS sl g gl (s
Wilads Bd> badgs 5l ol o5 Jal s o Sen
o3ld 2 398 o 00l (EEAC) aisl axwg 5 loe coslsl

aal, oys0 4 EEAC g 0 (Kinon b 5l 69359

Dy 0 25 A
1 ¢
)
0¥
03l B L ool acgasms S -l
N j
C@i,))=——— 9]

max(n;,n;)
oo bl slodigs 1o 1 diges a5 ol  Slads slaws N
aS Cewl (Slado dlawd G N aslics job 4y el ool palls
et ol 0uls ol ool Ol sladiigs 18] diges
SO0 2 L) gl slediges cax a4 conl Slads slass Nij
L aS cenl oy Sloads jalls ouls Ll slaaligs 3l adigs>



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

4

c1,2)=c(4,5)=—=1
(h.2)=c(%.) max(4,4)
c(1,3)=c(2,3):;=05
max(4,4)
c(L4)=c(,5)=c(2,4) =c(2,5) =c(3,4)
=c(3,5)=L=O
max(4,4)
Syge & bl g S aibinl 5l S (Siuon o lo
Dgs anlez A alayl,
IR ]
T TR
Chetore =[*0 +.0 Y .0 -0 )
S R
| oYY

el 2 470 Jleil b wilgs oo pow diged (m 5le (5
e ol 41 6 pala] L] gty ST s Adigd 5
3 S 05y L polnl adss oS Gl 4 )5 aslal
e o 8es 4 plgion 09h aladiged (o (Shmen yolie
D92 slgel (oS (ganalsS

ol 0ol 03551 5 40 bl 5l am C ey jle polie

2
C(l, 2) = M :1
2
C(1,3) :C(2,3) =m=0 5
c(1,3)=c(L,4)=c(L,5)=c(2,3)=c(2,4)
_e@25)=—2 o
max(2,4)
2
C(3,4) =C(3,5) =m=0 5
4
C(4, 5) = m =1
Oyge bl g T abinl jlaay (Shaer Gusle oy

-9 ..\.Q‘P \e d.]a.t‘)

oo BLas (sl S e lag S35 sho 2 C(2,3) wilo lase
) ade> V0 S axg ) S slaatiss a4 (nl
o3ls =)+ UK 45 dgzge alg> # 5l (CF o CF slaads>
asgs #5 (€] 5 €F slaasss m) adsx Y 5 g g
abuly g5 g )13 H9a> pgm 00ld @) S 50 39250
e o &S 1>l jao p5akl) o Ojge ol YA
P 9 pgs 0ols 93 @) e JSB 50 S92 g0 adeS 7l lades
C mple polie o5 sl ay il jpa> plojen b 4

48 Gl 48 5 5 j50 ] (59, 4l glaganangs lsie

el o ooy isles -V e IS

odds adgi sladdgs (5,laul polie a5 S (5,8 ((rizren

@ g Al 20,8 dlael pl ogd o) wlil ) O jee 4

el jo ) ALMASOT Jdo 4 ain Géb)l..\.'o'.o

()5 anlxe g5 oo sl ke PR

Stability(c}) = Stability(c3) =1

Stability(c?) = Stability(c') =1

Stability(cZ) = Stability(cs ) = 0.82

Stability(c}) = Stability(c’) = 0.55

W3l A Ll badss Gl gl alil] lde (S
Slyz igdoe B3> psw 5 Jol bl 5l sl slaadss
ol gV IS 5o STl A aliul s Ll g lak
OFST 05l obml lbadss ady Sl eslainl b wub (Siwen

. e cn oA 4 .3 .2 .2 .1 .
J.:}m‘so uL?L.u‘ CZ 9 ‘Cl ‘CZ ‘Cz ‘Cl ‘CZ LSLQM}}

) O9>ge glaaigs IS glexl o C(2,3) alpy Je
alp (€7 5 €1 € € &G f 0 £ sleasss
S d9ge abg T o AT > sl <0l £(2,3)
Sezge als> T 15 5 pgs 03ls (CF §.C3 (€F (€] loaiss
(5 jga> pgw ools (€5 5 €3 Ch L] sloaiss w)
L el ¥ 5 adal, o] &0 ol § A adaly 750 e
pys 5 30 0315 53 (€] 5 €] sloadiys iw) 4l 9o 5 oS
slaados QL 51 Sy W)ls Hea> Glojes b 4
2 C(23) alps om) e USs slaasss U5 (m lub
) IS s lul slaades Sl ) as Ll ol <0

s 00 00)3] 2y e sul.?t.ul Jo.c )l J.J

Journal of Iranian Association of Electrical and Electronics Engineers - Vol.13- No.2 Summer 2016

IPAD (sl =293 8o o3 jaww Jloo = ol 2] Sig S g (32 (opwidge (ol oo @


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

@gtoz JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI98|T PUE [e9LI13]T JO UONBID0SSY URIUE| JO [eunop

N(.n)  n,

U(ni,nj) N +n; —n;;

C(, )= 3D

o bl slaaigs o 1 diges a5 cul Slds slass Ni
oS ool Slbs olass G N alie ek 4 sl o ,alls
et sl 00 ol oad Ol glaasgs 4o | diges
o, wa b gl sladige cax a5 col Slads slaws Nij

lodds ).(bUé ol ol Lgl.mn\.ﬁ.'as} )l Ag>

i g i -0

L oleizinn 9y i) Sl 8 mls gt ool o
dcgezmo el 0ol 5155 ools dcgemme oz 5l oolaul
asb oo UCH o lailint sloosls acgomms oo ooliiwl glaosls
L gouddsd aw) ;o Lis 3] Ollllas plod golis Ly a5 a5
ol (eioren il oo ()55 osls acgemes 1l 5l oolatul
Sty Lo g, VL L IS Sl ol o o ]
OB ol 50 il oo alie slaools acgazms b aglge (o

el 005 4yl

osls ac goxo -0-)

oud Jlo g o laskiwl ool degozme Vo (59, p (golgiian g,
0dds (g ool sl gl canl 4 3 )18 ulesl o g0
5l Shg olaxi da WIS olawy Ll 3l leosls degoze U sl
el Lol o5 5 g0 jiSlas 5l baaiges slass (puoren
Dl paets 5B g plSoeul gl 5 Sew 0> B Lo i o]
3,90 3 lailiwl slassls acgomma 3l (5 paite SleMbl V Jgu
108 oo Ll ol eolai]

dcgozmo ) dpdidlsos ool degome y0g9: Loan bl> 4
2 3550 5 b SLedbl gl ol 0dds oy 1S eols
Olose (Badl> s 5l 18) ) Jgao sbosls dacgomms jl plas
5,5 ge, [0V] @

Al o Egian 00ld dcgeme S 4S badl> oS 00ls Acgazee
9 ol —wl oa ool L VY JSCs o 4 S jghailen-
Oilgiels cadadi Yoo g aladi Voo b bralgs a5 all oo dlis>
50 LA do Hold oleas 4 K-means o )6 S acs
Laaisb Loy Sy 4551 b & i ek 425
S (0 g 08 pl S )

TONTAD (bl 03 8 low —od 0 Jlow — 2! Sig 51 g (32 comtidge cyo2! Ao

0.8 +
0.6 +
0.4r

02"

0.2

0.6

-0.8 v
-1 05

g2y Yeeteo) oI oo b " ailopus'" 00ls de gozxo (1)) Sl

(Ob)

1 05 05 )
05 1 1
05 1 1

after —

O O O - -
O O O b -

Bl> A8 a5 C8b o Glg oo e yle 90 (pl camlis L
D5 (Swrod (s yilo Sge el Wilgi o HILL slaalss
Jde Gl VYY) ladiges 4 bgyo aiigs a5 ol ] 5
OGN Fodsy ez kil Ble wiibie gl b
5otk 02501 S ST 0 o0 (Sinrod o yile
A) (Siwod s yilo )0 39290 slaadig> Wlgi oo 5 0olu
&S gl El 1) (Gl

2w aisle EEAC g, b Sicen o ilo aSil 51
il sl slaades glziul gl (Bly @b Sy 5l an al>
S, 68l 51 (SO 5 Yaore 0gd oo oolaiwl o ple oyl
pyssdl Sl dlae b e oed e eolain] (e
el 00y oozl Mo e Jlasl 5l pedlides

szl a STl -F-Y-Y
Jos a8l arng Slae bl by alie 5 by, o)
Glacdo olos Siled s, ol cety Lol syl S e
Slaasgs 10 v 4 Cand | gl sladiges a5 cul S
3 ey 90 ol el ol adly yo aslaile s ol

5O Saod i yile 169559 00ld ;o bl co S 7z 5k
s V) adaly Ojse 4 (ITOU) Pelaat 4 STnal 3,

ity



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

0.8

0.7

0.5 1

0.4 1

Accuracy

0.3 1T
0.2
0.1 1

. 7 Z

O JalS gana

B (GA) slgiy Gy

B (SA) saleidn Uiy
7

Single HGPA

Linkage

Fuzzy K-
means

Different Consensus Functions

MCLA CSPA

0 UsS s yug;y Jslio jo Lodld acgommo plod (59) p B (il 100 : (1Y) Sl

0.5

0.45

0.4

0.35 1
0.3 1

NMI

0.25 1
0.2 1

0.15 1

0.1 1

0.05 1

|0 dS s
— | B (GA) saleriy Uiy
| B (SA) slein Gis)

Single HGPA

Linkage

Fuzzy K-
means

Different Consensus Functions

MCLA CSPA

0P g5 s igy blio 50 Losls acgomo ploi 59y 0 oud Jboy Joliio OleMbl (uSileo H1og0d :(VV) JSCi

Lools ac goxo -0-Y

95 St gy 5L Am s ite ol s 0
ooyliS ookl 0550 slo el )l g aliee gloools acgesms
MATLAB™ L >a jo solosiion g, el oo
Lo iolo;l muls .ccwlaxs 5 )18 iolosl 5,90 5 (55lwools
Ll ool (5155 aslyy Jies 2l L Y (5 K0lee (s,
s NMIccds jlro a b gunadigs cilizee gla g, o ,Shas

el o0l alne F-Measure

o=l 5l e Jloy sla S 3,5 » okle] @bl golass
2 (5wl Sldes gl .l oals (5,155 ool dcgaze
9 Ao 5lae L Loosls acgomme (0l sl Sing 5l plaS
dcgormo pml ded ol ailoads Jloy N(0,1) (S il g
podas J3 5l Loaiges adly oz g bradigs olawd daoosls
00ls Lo i G o a5 olediged duo o ol by s
oolaiwl 80y90 (ganade> g, 25 L laie 4y cailoads
AL Al e o 5y o3l 3l i S
Uas 55 g3 oo ¢ s28ly sadss g onnl Caws a4 slocn 5
ales 5135 5 F-Measure s NMI oy oen )5 s |

Journal of Iranian Association of Electrical and Electronics Engineers - Vol.13- No.2 Summer 2016

IWAD (sl 293 0ol —p2dw Jlus =l 2l Siig 78U g (32 Copmisie (po20 oo @


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

0.8

0.7

0.5 1
0.4 1+ /

[m SRy PR

F-Measure

0.3 1

B (GA) slerdy Uiy
B (SA) sleidy Gis)

0.2 1

0 : /1 /s

Single HGPA

Linkage

Fuzzy K-
means

Different Consensus Functions

MCLA CSPA

9565 Sy il 55 Wosls asgarmo plad 535 1 yd slama aSilso Hloges :(0F) JSb

oLl sl p (ol s ol Jlos! -0-Y
bales

w2, (S adlie (ol joad) 5 4 LSS slap ;65!
Gl ol )bl 035 00l (g5l Al 0,58 (6,550 9 S
Sl 3w Ve v v Canar (o3l b S a5
ly slaadys olaai plp AV b ply pgige,S Jsbo g 0
Flas /o) g i)l e aib oo VAL ogdle @
0ad ool (g3l i o olsll Slas § Co ey aass
Ll

sl a8 0y alosl T=4 /A L 55 00 (5 5lwdncds 0,98 iy 565
o (55wt 0,98 098l (230 Sl 90 sl e
BUPSE-YPCIRPNE | RN (- CRY R B U FIEY AT A RN SN NV O
ol Sl b 5 Sy oy pojsg)S aled ples

S o ool

m0¥9) 9 JolS oo gy b (oolhpuiioy g ©BS Ay lie :(Y) Jauz

Ot 5L
ool dgora | & GA SA | eolple | arke

els
Wine 96.74 96.63 96.63 96.63 96.63
Breast-

Cancer 97.03 95.29 95.17 95.73 95.91
Bupa 55.01 55.10 55.07 54.33 54.75
Galaxy 30.03 32.82 30.65 31.27 29.97
Glass 56.81 57.86 45.79 57.76 55.05
Halfring 76.38 74.50 74.50 74.48 67.70
Iris 89.60 89.33 89.33 89.33 89.33
lonosphere 70.71 70.74 | 70.65| 70.60 | 70.74
Saheart 63.44 63.29 63.27 63.36 56.06
Yeast 39.42 42.93 43.05 42.75 43.40
ALL | 67.517 | 67.831 | 66.411 | 67.642 | 65.954

TONTAD (bl 03 8 low —od 0 Jlow — 2! Sig 51 g (32 comtidge cyo2! Ao

@gtoz JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI98|T PUE [e9LI13]T JO UONBID0SSY URIUE| JO [eunop

ay K-means o551 5l ol 8,50 sla iy, soled jo
adei Al s slaws .ol ool solasul sl o )6l lgie
6_9‘5 B J._MLJG_A \Y- LJ).J‘)) 9 wl: ng}‘“‘j) [al..o.: L J"” ol
s & K-means oo 55801 51K el o) Sws b olass oyl
Leadsl gl 5l ob Yo 09,8 Lz 45 & j90 opl 4 ol ol
o=l lawgs sl wl 05 slad bgs slass 18,5 lai s
el 00l Jool> K3 g k+2 K+1 K slaoslasl b o 555l
Sadgl mlas o pin SaSly olol 6l —izren
ol oo oola Wl 70 F,05 L (NS e (5,10 paigad
Mo i Jlail g, Sl bl S e Gl eien
sle iy, g FUzZZY K-means s, ( SKiwood o yile 59,
el o0y oolazwl CSPA g MCLA HGPA Gl 5, o

3l (sloold dc gozxo glddasin ) laods :()) Jouo

ooliswl 8590
ools degazes | WS Slass | Shg olass | diged olass
Wine 3 13 178
breast-cancer 2 9 683
Bupa 2 6 345
Galaxy 7 4 323
Glass 6 9 214
Halfring 2 2 400
Iris 3 4 150
lonosphere 2 34 351
Saheart 2 9 462
Yeast 10 8 1484



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

S st St s ol 41 iy o S o s
2 Sl ol Glogen b 4 ) aizr dslie conlie
00ls degomme S 0 Lol LS bl o1y o ig, 51 S
e AV L 2D e b (phg, 45, 5 aS (o0 S e
La gy slaas MYM T, SILS 0 e b (g 4y 9 005
Gloass, Ly Ghyy w45 (69)l50 50 0,5 o0 5 3 (Sun]
Sl sy 455 5 el (sl 4 0aSile w2l oL
Bl L sy ez 5 asd LIS B g A g, ST e
-ay Wbl plp L?HT bl gl ¥ g ¥ LGH—‘ sleas, =
Ol aalal )0 09 aales Y0 o V0 ol p cud 5w sl sla
Ll 00kl J....a.cu O 09,

L &gl Loy, 45 950 lo (ot 2 gy o 40d)9
Solas o yog,y aSiyl yols plis ans )8 pl o, sl p i)l g
oS el 5 JSO 4 b il gxe b

aegezme )3 phl g, 4 et L rij S 58 I
oo VY adaly 5l ekf (g, 4y (eSSl il o) 00l

1 .
R; =NZ{\I=11‘; Y

63T Az )0 oS o dmlma | b g, ded sloas ) Sl
ddadal, b b aiboe ¥ alies sol3l a0 ol g,
oS (oo dmales VY el 51 Y2 e

12N k(k+1)?
X3 =2 (zk, r? - X an

F 7 k(k+1) 4
ol 4 0 anles Vo NE s XE lade Y alal) sl b

420 ble i Jovz o Lo jllasil 090 jlade 5 lads
Sy yio (2,8 e Lol yiis Cool A/FA Ll aS F o0lj]
L Loty o SLaddlisl oS o0 a2 (nl 41 5 002
(Al slagss, 51 So o bwgie 4, a5 Lail 5ol oo e
4 ooeas (9) g 03lide () SA (@) GA (9 (oS pone
IS 4 GA g, g el YA g V,0 X LY, VY s

el e oy ple ) (ol

ouds] syl g Gusges -F
=S5 sanades bl dee sl Py So Al nl e
ockis 5 [Y] oolile ooy I8 wiilon by, ol b ol

didbse adsl @l 5l slacgazme )y 005,54 e [V]
S i 5L adl @l Sl lasgeme ;) Sl ol

5o dbaaigs Ol gl (lSS 0,55 Jloos!l Joe 5o
Cwd du Yol e ladies g Jlal sladdss> sacgess
solizul b 1 sloaiigs a5 romme 5 oS mozme gl ] oo
F- s NMI i 0 05 o olsail (LalSS o, 51
5 Ao 55055 (slaodls acgozme (59, » 85 3 Measure
0315 acgazme N+ (59, » S (Nl (Jolo )0 Sdgew sl
sanliive 45 iz Cansl 005 03,51 VF g VY Y cla S 4o
Sgnt O)lge el jo asl ity pals s & gl 00,5 e
el a8 55

3 le kel jo el o snalive b Sk JIKSI o a5 oyl
Lge 4 a5 o5 oo 4 1 el o0 ol LS Sgeg
Sl oazd oI5 (rals cel oads Ll glaabys als
sl 0 rge 3 lge 551 45 5 |y S Liglal 4
W8 a5 ol ()5 ganlsl o )5 cplaS cym o 51 uioen
LS ol e gl el ot alowil ylive 5 o0l5le Lavsgs
orbis GU1 g a5 o 5l iy S (reizmen 5 Ll ST
el €8 500 O g0 sl 00l pla]

slagss; by adlie (ol (g, @l (e il o5 01 s
Gl oo plonil o 5 e oSl 4o a5 iy L e
Single £xL L Kea ¥ Jyoz> zls il ails 55>
Siloas a3l saiS aax 2 olsie 4 Linkage

slagby, 5l e a5 Gogy onl il o @l 5l a8 jsblen
e e i e 63,190 )0 AL S el e S (eiy
Lol gaegomme 45wl ol o wilsi e LS ol ede S
Sl 13555 2 (2L Mk T gl S35 eyl g oad
S Ol 093 )0 Jwyd 4]y eolu ladliss Chds o g
e oLl alaatis pgd Sy ok oSl Geizen am
A 0SS e S8 cpl g ol ailo 1) £ g iy a5 WS
3 s o) 45 2l b5 o 538, Vb 5 gl 55 o
3190 s ol Ciis o o, e ksl oligle;T el
o Al

b 5l e ¥ Jgar p0 &8s el oleriny ) 4z S
oS ol s aledl plgei o (STl 0392 s
a5 s b 2als ples oo Canl oleiiay Shsy She) e
o Lo el oyluss ynsd b a8 wil oo dolat gl ol L]
aalsss w8 ;500 Glasss 4 b whglite 4yl (a0 )lade
o=l Ll 4 oSS al s 00 2 5 F 380 (np Sl 005>
ey Slahy) 5l (S ol (gl 65 0
e b bl (i sisly G, 5l Gl 53 05 oy 5Ll

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.13- No.2 Summer 2016

0 i~ ool i3 5 it o e (D


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

Sleloxs LRSS o &5“]9[" ) eo‘)' O o oo‘}:lc [T’]

5 Br e aydd o elaxl gl AL o oSS
AYAY FAE NNV (] Sy S

s by G poliml w7 e S| ep sande
GJASQ )° St sleale> oaiS )#ﬁﬂ 4 o
(INY Glpl S 2SIl g G (omiige 785 ((Sig xSl

AYAF T Ol

[5]1 Jain A., Murty M. N., and Flynn P., Data clustering:
A review. ACM Computing Surveys, 31(3):264—
323, 1999.

Faceli K., Marcilio C.P. Souto d., Multi-objective
Clustering Ensemble, Proceedings of the Sixth
International Conference on Hybrid Intelligent
Systems (HIS'06),2006

Strehl A. and Ghosh J., Cluster ensembles - a
knowledge reuse framework for combining multiple
partitions. Journal of Machine Learning Research,
3(Dec):583-617, 2002.

Melanie M., An Introduction to Genetic
Algorithms, A Bradford Book The MIT Press,
Cambridge, Massachusetts. London, England, Fifth
printing, 1999.

Aarts E. H. L. and Korst J., Simulated Annealing
and Boltzmann Machines, John Wiley & Sons,
Essex, U.K, 1989.

Fred, A. and Jain, A. K., “Data Clustering Using
Evidence Accumulation”, Proc. of the 16th Intl.
Conf. on Pattern Recognition, ICPR02, Quebec
City, pp. 276 — 280, 2002.

Parvin H., Alizadeh H. and Minaei-Bidgoli B., A
New Method for Constructing  Classifier
Ensembles, International Journal of Digital Content:
Technology and its Application, JDCTA, ISSN:
1975-9339, 2009.

Parvin H., Alizadeh H. and Minaei-Bidgoli B.,
Using Clustering for Generating Diversity in
Classifier Ensemble, International Journal of Digital
Content: Technology and its Application, JDCTA,
ISSN: 1975-9339, Vol. 3, No.1, pp. 51-57, 2009.
Alizadeh H., Minaei-Bidgoli B. and Amirgholipour
S.K., A New Method for Improving the
Performance of K Nearest Neighbor using
Clustering Technique, International Journal of
Convergence Information Technology, JCIT, ISSN:
1975-9320,20009.

Topchy, A., Jain, AK. and Punch, W.F.,
Combining Multiple Weak Clusterings, Proc. 3d
IEEE Intl. Conf. on Data Mining, pp. 331-
338,2003.

Fred A. and Lourenco A., Cluster Ensemble
Methods: from Single Clusterings to Combined
Solutions, Studies in Computational Intelligence
(SCI), 126, 3-30, 2008.

Ayad H.G. and Kamel M.S., Cumulative Voting
Consensus Method for Partitions with a Variable
Number of Clusters, IEEE Trans. on Pattern

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

EONTAD (bl o3 8 low —edam Jlow — 2! Sig 51 g (32 comwtidge cyo2! Ao

@9103 JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI3|T PUE [eILI103]T JO UONBID0SSY URIUE| JO [eunop

ot )lS Gezmen Gaio (nl jo &5 Wil (2b)
ol o oolazwl aligs bl gl oals sl g NMI Lo
olis o latinl ool dcgazs Vo (59, ool plol oy @l
sty nlo b anlic )5 ol slagss, Y 2L S
a5 wies o ol mll (uoren o)ls oS ganades
3 &gl @S Sl seS e L (eoleiiay slaly, yo 4z S
o, 5l S s, ol @D igd o eslitul oy S 5
sty F@ds b 4wl YL e T oS s
Sysl Jog, b oS5 50 (ENMI) oss 2ol Jlo 5 Sledb|
3 Ssre e (St e le CSLe ol gloizl 4
dcgazme Vo AdS gy, e () WS o olml | @l
5 ooliede gy JolS S5 glagty, 4 S sadtaloj]

bl oe osalie LB (sockie )
Wy ol a4 Gz cpl aalsl jo lgt e a8 sla S dles
S bl sl cwlie slajlne wll 6lp i o
L e 55 ols ST il e Wosls 5 L3 Ky b g adigs
9 abg> SWjln byl slr G lajlns 5l dcgeze S
WIS Jee Bls 5 loadss o 5l e a5 ol L3
565 wiedise sy slagts Al 3l eslinul b g s
A g9 ady byl ol Gl izmen 285 o
@)Kl 0,5 eolinl sy gal> o (sl A 5 Py s
453, S92y £ Wy slp banes; oS5 slagty, o
mody rAEse whesy iz (el il 4 4z b (g
Gmals> )0 blsy cnl Sl ol 05 Sl ) o

2,8 oolatwl 35 S

LS)‘}gi”L?“
S5l ol sils s 4 agh b SO 5l g s dlie )l

| 009

&zl

Ol (eSS ganalsS 0 (SaSly ey oz ke [V]
Dl lpl Caro 5 pde oBiils )] owlis )5 asl
AYAF

Sl aesamen) p (e oSS o ady> g edlile [V]
cemdige oSl )l cwlis IS ael LL adsl b
AYAY sl ‘L)‘)"‘ [T SOV=) 9 N.LC olKisls ‘)45.....415



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

(32]

[33]

[34]

[35]

[36]

(37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

Lange T., Roth V., Braun M.L., and Buhmann J.M.,
Stability-based validation of clustering solutions.
Neural Computation, 16(6):1299-1323, 2004.

, 2004.Ben-Hur A., Elisseeff A. and Guyon I.
(2002), A stability based method for discovering
structure in clustered data, in Pasific Symposium on
Biocomputing, vol. 7, pp. 6-17.

Estivill-Castro V. and Yang J., Cluster Validity
Using Support Vector Machines, DaWaK 2003,
LNCS 2737, pp. 244-256, 2003.

Moller U., Radke D., A Cluster Validity Approach
based on Nearest-Neighbor Resampling, In Proc. of
the 18th Int. Conf. on Pattern Recognition
(ICPR'06), 2006.

Brandsma T. and Buishand T.A., “Simulation of
extreme precipitation in the Rhine basin by nearest-
neighbour resampling”, Hydrology and Earth
System Sciences 2, pp. 195-209, 1998.

Inokuchi R., Nakamura T. and Miyamoto S. ,
Kernelized Cluster Validity Measures and
Application to Evaluation of Different Clustering
Algorithms, in proc. of the IEEE Int. Conf. on
Fuzzy Systems, Canada, July 16-21, 2006.

Xie X.L., Beni G., A Validity measure for Fuzzy
Clustering, IEEE Trans. on Pattern Analysis and
Machine Intelligence, Vol.13, No.4, pp. 841-846,
1991.

Das AK. and Sil J., Cluster Validation using
Splitting and Merging Technique, in proc. of Int.
Conf. on Computational Intelligence and
Multimedia Applications, ICCIMA, 2007.

Fern X. and Lin W., Cluster Ensemble Selection,
SIAM International Conference on Data Mining
(SDM08),2008.

Brossier G., Piecewise hierarchical clustering,
Journal of Classification, Springer New York, Vol.
7, No. 2, pp. 197-216, 1990.

Lapointe F.J. and Legendre P., The generation of
random  ultrametric ~ matrices  representing
dendrograms. Journal of Classification, Springer
New York, Vol. 8, No. 2, pp 177-200, 1991.

Jain AK. and Dubes R.C., Algorithms for
Clustering Data. Prentice Hall, 1988.

Banfield C.F., “Ultrametric Distances for a Single
Linkage Dendrogram”, JSTOR: Applied Statistics,
Statistical Algorithms, Vol. 25, No. 3, pp. 313-315,
1976.

Duda R.O., Hart P.E., and Stork D.G., Pattern
Classification, second ed. Wiley, 2001.

Kaufman L. and Rosseeuw P.J., Finding Groups in
Data: An Introduction to Cluster Analysis. John
Wiley & Sons, Inc, 1990.

Man Y. and Gath I., Detection and Separation of
Ring-Shaped Clusters Using Fuzzy Clusters, IEEE
Trans. Pattern Analysis and Machine Intelligence,
vol. 16, no. 8, pp. 855-861, 1994.

Minaei-Bidgoli B., Topchy A. and Punch W.F.,
Ensembles of Partitions via Data Resampling, in
Proc. Intl. Conf. on Information Technology, ITCC
04, Las Vegas, 2004.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

Analysis and Machine Intelligence, VOL. 30, NO.
1, 160-173, 2008.

Fred A.L. and Jain A.K., Combining Multiple
Clusterings Using Evidence Accumulation. IEEE
Trans. on Pattern Analysis and Machine
Intelligence, 27(6):835-850, 2005.

Kuncheva L.l. and Hadjitodorov S., Using diversity
in cluster ensembles. In Proc. of IEEE Intl.
Conference on Systems, Man and Cybernetics,
pages 1214-1219, 2004.

Fred A. and Jain A.K. , Learning Pairwise
Similarity for Data Clustering, In Proc. of the 18th
Int. Conf. on Pattern Recognition (ICPR'06), 2006.
Baumgartner R., Somorjai R., Summers R., Richter
W., Ryner L., and Jarmasz M., Resampling as a
Cluster Validation Technique in fMRI, JOURNAL
OF MAGNETIC RESONANCE IMAGING 11: pp.
228-231, 2000.

Law M.H.C., Topchy A.P., and Jain AK.,
Multiobjective data clustering. In Proc. of IEEE
Conference on Computer Vision and Pattern
Recognition, volume 2, pages 424-430,
Washington D.C, 2004.

Shamiry O., Tishby N., Cluster Stability for Finite
Samples, 21st Annual Conference on Neural
Information Processing Systems (NIPSQ7), 2007.
Lange T., Braun M.L., Roth V., and Buhmann J.M.,
Stability-based model selection. In Advances in
Neural Information Processing Systems 15. MIT
Press, 2003.
Breckenridge J.,
Method, consistency and validity,
Behavioral research, 1989.

Fridlyand J. and Dudoit S., Applications of
resampling methods to estimate the number of
clusters and to improve the accuracy of a clustering
method. Stat. Berkeley Tech Report. No. 600, 2001.
Levine E., Domany E., Resampling Method for
Unsupervised Estimation of Cluster Validity.
Neural Computation 13: 2573-2593, 2001.

Roth V., Lange T., Braun M., and Buhmann J., A
Resampling Approach to Cluster Validation, Intl.
Conf. on Computational Statistics, COMPSTAT,
2002.

Roth V., Braun M.L., Lange T., and Buhmann J.M.,
Stability-Based Model Order Selection in
Clustering with Applications to Gene Expression
Data, ICANN 2002, LNCS 2415, pp. 607-612,
2002.

Rakhlin A. and Caponnetto A., Stability of k-means
clustering, In Advances in Neural Information
Processing Systems 19, MIT Press, Cambridge,
MA, 2007.

Luxburg U.V. and Ben-David S., Towards a
statistical theory of clustering, Technical report,
PASCAL workshop on clustering, London, 2005.
Roth V. and Lange T., Feature Selection in
Clustering Problems, In Advances in Neural
Information Processing Systems, NIPS04, 2004.

Replicating cluster analysis:
Multivariate

Journal of Iranian Association of Electrical and Electronics Engineers - VVol.13- No.2 Summer 2016

VP o9 8~ o3 s~ S 505 5t i (2l @


https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html

[ Downloaded from jiaeee.com on 2026-01-01 ]

[ DOR: 20.1001.1.26765810.1395.13.2.13.9 ]

EONTAD (bl o3 8 low —edam Jlow — 2! Sig 51 g (32 comwtidge cyo2! Ao

@9103 JaWWNS Z'0N ETIOA SI83u1Bug SO1U0JI3|T PUE [eILI103]T JO UONBID0SSY URIUE| JO [eunop

16 Diversity

17 Consensus Function
18 partitions

19 Robust

20 pairwise

21 Diversity

22 Classification
5 Easy

24 Intermediate
% Hard

%6 Class

27 Experimental Results

28 Cluster Validity

9 Jaccard Coefficient

%9 Support Vector Machine

1 Qutliers

%2 Nearest Neighbor Resampling

%5 Kernelized Validity Measure

% Full Ensemble

%5 Sum of Normalized Mutual Information
%6 Normalized Mutual Information

57 Multiobjective

%8 Associated Cophenetic Matrix

%9 Minimum Spanning Tree

40 Hierarchical

1 partitional

*2 Initialization

5 Features

4 Resampling

45 supervisor

46 Train

4T Evidence Accumulation Clustering

¢ Hypergraph

* Hyperedges

% Minimum-cut

*! Heuristic

52 Cluster-based Similarity Partitioning Algorithm
5 Hyper-Graph Partitioning Algorithm

** Meta-CLustering Algorithm

S METIS

% Offline

57 Goodness

58 perturbation

%9 Mutual Information (MI)

% single Linkage(SL) or Average Linkage(AL)
51 Single Linkage

52 Intersection to Union

55 Single Linkage

54 Full Ensemble

55 Boosting

66 Bagging

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[58]

[56]

Alizadeh H., Amirgholipour S.K., Seyedaghaee
N.R. and Minaei-Bidgoli B., Nearest Cluster
Ensemble (NCE): Clustering Ensemble Based
Approach for Improving the performance of K-
Nearest Neighbor Algorithm, 11th Conf. of the
International Federation of Classification Societies,
IFCS09, March 13-18, 2009.
Mohammadi M., Alizadeh H. and Minaei-Bidgoli
B., Neural Network Ensembles using Clustering
Ensemble and Genetic Algorithm, Intl. Conf. on
Convergence and hybrid Information Technology,
ICCITO08, Nov. 11-13, IEEE CS, 2008.
Barthelemy J.P. and Leclerc B., The median
procedure for partition, In Partitioning Data Sets,
AMS DIMACS Series in Discrete Mathematics,
Cox, I. J. et al eds., 19, pp. 3-34, 1995.
Fern, X. and Brodley, C. E., Random Projection for
High Dimensional Data Clustering: A Cluster
Ensemble Approach, In Proc. 20" Int. conf. on
Machine Learning, ICML 2003, 2003.
Dudoit S. and Fridlyand, J., Bagging to improve the
accuracy of a clustering procedure, Bioinformatics,
19 (9), pp. 1090-1099, 2003.
Fischer B. and Buhmann J.M., Bagging for path-
based clustering, IEEE Transactions on Pattern
Analysis and Machine Intelligence, pp.1411-1415,
2003.
Fred A. and Jain A.K., Robust data clustering, in:
Proc. IEEE Computer Society Conference on
Computer Vision and Pattern Recognition, CVPR
,USA, vol. I, pp. 128-136, 2003.
Kuncheva L.l. and Whitaker C.J., Measures of
diversity in classifier ensembles, Machine Learning,
2003.
Newman C.B.D.J., Hettich S. and Merz C., UCI
repository of machine learning databases,
http://www.ics.uci.edu/ "mlearn/MLSummary.html,
1998.
L i gi )

! Data Mining

2 Classification

® Classifier

* Unsupervised

® Tracking

5 subClass

7 Genetic Algorithm (GA)

8 Fitness

9 Offspring

10 Extreme

' Global Optimum
12 Robustness

1% Novelty

14 Stability

15 Elexibility



https://dor.isc.ac/dor/20.1001.1.26765810.1395.13.2.13.9
http://jiaeee.com/article-1-73-fa.html
http://www.tcpdf.org

