[ Downloaded from jeps.dezful.iau.ir on 2025-12-12 ]

[ DOR: 20.1001.1.23222468.1399.9.4.6.0 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No. 4- winter 2021

&
| &
. =3

* o0 3

A8 s —pslez 05lod s Jlo =30 5o (g8 Dk paadd - cele alxe

SLa)lo p oS 4y (531 uelgs ol Sl

AAES o = o
Oldgeme duax S ¢ GlsS oz Mg

Il oblcams o oMl oljT olKizsls oblcams axly 5y owdige 00Stsls cosl cwlids IS a5 gol jzils -

h_mahmoodian@pel.iaun.ac.ir «:,l ! «oblcazs oMl of5T olSitils oblchms alg (5, cwoige 0aSils b oliwl -V
Ol eoblcams ¢ oSl ol3T olKisls wblcazs axlg il wbos 5 Jlumms (o3ls s Slidss 35 e -V

WAUNYN - o pdy ol

VWRAAN sl s gl

JE Azl 0550 (531 acled oL >l jo gy cpl 5l eslainl Baul g oads b (631 aeled 2l sl g SG Allis pl o Zo..).,,S.g

3 G 0 S des iy Jlop il Djse (plye sl sad Bl gonaliss (g, psiee (63 laiy jlo g dile laml ol a8 3
Aasb ansle 6 5YL cds oyl 5l ead gzl aclgd a5 o, o Hlal 4 aseS 0 g clls st oogase )l sleeslo b (5588 (slosls

zl el aclgd Load o oolatul (531 aeled 2l sl sl o) plasiy ooy 5l e g 0 (giluand o3 Glasay oy paile Jue
Moy omiile g ooles Gl oy il Jaw 90 S8 a4 aelgd 2l sl Lan] co cassas "ol ST S 4 o sies (651 aslgd cons

3O S B .))9.@ )..SI 3 b ol )laﬁ Oeisle )'l IR Cl,z.....;‘" | .\sl5§ FURRW M‘P ool obis a8 4.._9)? Shgo 658 ol
O,flas Coro )0 oo )l ool Zlsinl aclgd slass aS gege (pl 4 Az by Aile (Jaers Loy oy ile 4 Cos gunadl
wl)...oSQ)bA )..5‘ )\) G)ls k)“j) )b ol C|).7L¢.MJ| A.:‘j.‘) Slows 409...:5@ Y oli)l.) ‘).)‘

@ 3Bslbanaib (g 3Beanaiss (ol )l s 3BaslsBolSyly (ol ls nonils 1 goudS” (g0 lg

zhpesl oot =k Jos oo Cawdds Oleiiy slaylo
C‘)z.»_.,;‘ ‘55—'*“5-4" 4.»..9; g_ios uu‘}.s C‘}z...n‘ Ls‘)l Ui )l 9 0‘35‘“3
B3 09290 Slac Ty 4 4z b a5 Cul Oj90 (nl 4 (ls
sl ,siie Sy o ‘Lbc)—l S plas’ o ganails g ools acgeme
0dgasme Sk o yiie (ol 09l oo 0ols plaizl sgs ol Jbj
& . 1 ? . . - e & . g
2 e Dygon gl lugas w5 s Sy el o
ol e 6lp Cogae @l e 5l G Sedoe 485 L
P90 uu.?b uLo.m L\ 9 o uu)}oj Lngolo S8 L) o] Cwd
Slplas o sl (658 uiled ams jo .yl ce Cawsas 1) ylgB
83,5 o Jol> laiiy slajloy SaS 4 g osls acgasme

sla il 31538 aelsd gzl (55, » sk lasios
a olidss ol STV il ons bl ST laciis Sl
S L oans gl ul (eil8 sl saws jo a5 wilosgs (slases

£y

doddo —)

Sl 48w aels 5 e (slaptens (S5 (Sl
39 0 5 aiiws Lacols T ganadesy | onaib aibe Sla oUls
S5 sl gamaiil (lyse 4 bt cnl 5l oslaial f3T ans
fQL.‘:t-“—‘i‘-.i)“’f? oele gy LYV cil s 518 e azg5
@il 50 e d aizlid g ated ;a8 sla s, 5l (S (SVM)
Azrgi 95 531 asld oL (b jo by, cnl Sl esliiul g ol
P § ROWPER SN
Mo etle 9 tile anail slaJos 5l (ylsd gl 5ol
eladl og 3 |y il T3k Blae 5l e (250 (Ol
S eile el an sLs ol bl ol o (sl cowo o0
emile s e any sl 1 51 icenbin glasas b 5 bty
3 Gy 03,5 n b anatos 3,55, L 3l ol o
s ol ole s bawg ol (b Joe b olsd 2l Fel
W e 50 098 Jole pliebl T 0 Slhas 5l g o0 oazeins


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.4.6.0
https://jeps.dezful.iau.ir/article-1-317-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-12-12 ]

[ DOR: 20.1001.1.23222468.1399.9.4.6.0 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No. 4- winter 2021

ol ol asS s w5l ) iz Glads gboesls o5 WS
Slp 1) @opens ol i )bl oS0k 4k 4 L
(Cws slaools) oois oolaiuwl Lmdl 3 u:’)‘s*‘] s a5 sloosls
b opl Cnl ool oolainl agy 4edS 51 o e 4 g cenlylo
Sebee Jol> iluang At S Jo alugt aig axio
Ls!a.& O ygody aS ‘) ol LsLﬁng‘ L @Lﬁ:oob | )olé o
S e o Gt fas K Jleel bz il
5l amio ol S8 4 o] 48 g 00 o lad 4 wgh o aslis
Sy Pl 31 g5l ;0 1) LSVM LB ol w8 las [0S
03,5 0 )5 sl aiew (lb s (aniS g 00 paAS (ezen
U‘JL“" » J..)),Af‘sn )|)5 oolaul S)90 ul.c‘ as Lg].fdl.) LngQ"ﬁ)
maieS ol 4 a5 aes Sisel slaosls g5, p e (59, S ek
slaases wiile olaghy, wgboe DI o028 Sy sile
R . . "
At aiwd ol Gladises 51 (6 S el Glois e g ac
Gl Sy ilo S ulal p loiin oy K0 Gyb
Sop IIYOY] sims o JSCas 1) o b, 5l 6,500 diws oS ol
Sy 505 4eS 5 oy oYL popmess Djad ol
Cawddy (BOpmeti gl (oYL ux> (5500 deS 5,k 5l g Lis L
Deaol ol
a5 Wgh o oolatwl 658 aelgd i yo Sgla sl g,
VAL o8 0 )lal 15 g, ez & Olgir
b S5 | by 5 eles 5l oaliiul b 556 acly sl -
b Sy LS g 5l ooliiul b 536 aslgd Lo -
b T Conlad 5l oolaiwl b (531 aclsd ol -
Ayl Gligen a5 Hlalad puuds | oolaiwl b (o35l aelgd el -
@ axg b plendy slajly SIS Lol gl ) 5o
§ D5 o0 ol 03 pastie slasl 4 Shg slad lal (V) S
IveT s o ools )13 Lasine cogae @l S5 o5l ,a sl

A8 s —pslez 05lod —otd Jlo =30 5o (g8 Dlaeh (paads - cele alxe

57 o Sty et i oShas [A] a5
= n Sty o sle etile Sl ookl b o158l et
00l bl 1 00T (559 0,80 (s Gl e (] Bad AT 04
U Joslse o Jlis 4y 5 Ghawe ololid 5 gs oad a5 slo
Mo eile g 55L8 3hie S 5 L (S cnl ool (559 00
Ppdoe plowl Sloiiy

e )2 SVDD i sive o3 Glaiiy oy (edle o 55l
Loy ol S g Lo ol 5 bajpgs o] 5o 45 ol &l [4]
gl oo attive o)l |y diged iSlas oS Jl> jo pxe> J8los
Sym5 52 et by ol g (36 g s i yes b alie 53
S Lealols b lalas 5 js (55350 psboas (s, ol eol ads> 3550 5
Lol an ) csbie 039wl 5 05 o0 alote bty (slalo
b g9 (e g e et e 50 ST (J> wes s elats]
axslb

S0 iile Sgag g i Sl AS sl osls e Al ol o
S0 Syle 4y 00,5 saaliine s gl 5wl (ndled by
1 o Gibg |y gl Gl Blae 5l oot 25 25 Yl
S8 dgn Sl ol dgne g Oty Jlop edle oo i LI -
§30,5 o0 0y gzl yZeiwl (yilsd
€ed, s YU Shabre (Sauom mls Segs 50 o LT -
S sloa il 4 pgd Ceond jo il 7,0 ol 4 dllie LSl
sleosls bl Con g zull pow Coond )0 05 g0 o)Ll Hlotiy

el sael dllie (g S amis pylez Coond )0 gd 0l S9>50

bty 510 b iilo -

@GSk 4l pe Sdyin bl p bty Sl Getle o )oKl
o @ lagiags 5l gl 3l QUL jo 5wl slpriy )Ll
Flao Jo slp bt Jlpl 4 g 005 lay (plaisl 54
De ] et ons oo (Fhs Gl 5 (e 55 ciain
s Ol e Mamio )l L SVM ganail filas

X,

Two support vectors with respect to the two
features [¥1 2] in two classes A and B

1 S I P Y O

1E

SN

Two extracted rules are:
IF x; 1s ZE and x; 1s SP THEN class A
IF x; 15 SP and x; 15 SN THEN class B

SN ZE §p

X

aslgd gl sl sl slaiiy o 5l eslizul (1) JS

Y


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.4.6.0
https://jeps.dezful.iau.ir/article-1-317-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-12-12 ]

[ DOR: 20.1001.1.23222468.1399.9.4.6.0 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No. 4- winter 2021

A8 s —pslez 05lod s Jlo =30 5o (g8 Dk paadd - cele alxe

& ™
[} $3 Ry '
)
[} o - il
! 3 |
I psaadelosaety i
R v
1 : ol
1l ShS e [ S
: 3 ge s : :
h 2 [ L]
____________________________________ LR (o oL oo L . L
‘ ) i ¢ R R Rt Sereessesssssd | )
i } 2 slnSi ol ) i f N
3 igane | H i 1 FSVM O R S
pi PIM | i | FSVM | mmmmd ||
(- v : E | v> : E [ 4 Shas g JL.‘\.._A.‘ : :
i i e
; | ! } A 543 o
b / L J oI i
---------------------------------- s - "
b ol eama il E
I
.', ----------------- N Pgy Olesty DR e o "i.?,-". | E
L\ ! 1 SVM : Feplh i 1
A7 5 ! I . ; =
< [l 1 > s ey )
< 4 | ’ ¢ v
1 '
; ; SV JOCTINR
1}
e 4 o then I
[} " e
[} 5 f )
1 Faeessaccsencas ¢ '
] 1
\\ l'

318 aelsd ol el ol «(Y) JSs

acled C‘)Ju...u‘ Sy oddoslatnl glbosls dcgeze 6[.@65).:3 (V) Jgox

o lads ooy dcgasxa S 59 olass Wgas olows
\ Ripley Y \Yo-
Y Iris ¥ Vo
Y Herberman Y X5
f Bank note \l \YVY
5 "F'gﬁr 5 WYY

Gl s Sz odboslaiul (glaosls acgorme la Shs (V) Joux

o las 03ls degozmo S g Slass Wgad olows
) Ripley Y YO
Y PIMA A Y&A
Y Banana Y N
£ Monk s NN
o Yeast A AdY

oo S diges DOF )| oold dcgome u"‘ :Monk osls dcgarns )
olal O jgods diges YA« Slawd )0 (Fhe V dged ;0 a5 ol
ol ileas colatl uu.:Le)] Glp Ggad VAP o w)}ci MT)B &lp
2,0 GAISTY ools dacgezo

SS9 7 5 Ages VWY acgeme opl Hayer roth ools acgaze Y
ol O jgod diged Ve slass ilazd 313 WIS P s as o)ls
ol 00 s_;Lzu‘ u...JLc)T 6‘): 4.:54;; 141 9 u,u)yo“— L.g‘)"

F 5 dged p2 g 0,0 Aiged VO degeze opl NS ool dcgormo Y
sloss 9 d.:)».f‘so 6L> aiwo Y e led.:j..o.: sl 0 J.&M.J ‘;)}3
Ohalesl sl digad B0 g (90l sl (Solas & jg0n digai V-
Qiloads ubw‘

45 0,15 diges YYYY ools acgomme ol :BANK NOtE ools acgomae .f

sy

plas o el ooty JSis S a5l laciy Jlop ool j»
e Cugie alsi 5 oS o oleinty s, osls sla Sis 5
Lol Gl iie plgie 4 Cagde @b ol cls aalys g i
3,00 3929 (98l Gl slayle Slasd 4 A )3 095

P ool (laidy o ;o ln Glsd e 5l o
3 o$lE ;o sl e e g g0 00l 118 (il ples
oS G5l e Cemsas Ty o sln Cusde pilie yo ol
9303 oe |y 513 050 (29 5 bl Ao ) (6,55l Jlade o i
Sl 9 O ol o AL Bl oS (6B Gl (W
00,5 o DI s o0l LIS lgie

A (V) I8 @l ) 155,90 by aods G150 Caledyo
a3l SVM s FSVM-PIMY Jas o5 latl 390 la & 9005
L o5y g 00 gyl ity 1S s s i oo
ayazg LITThen uls 8§ colys o s boe psal (S
A o clgd pad 5l e Wgd e sl sl by sle e
L FSVM s ua il ( (DS 1o sl ol iolejl slaosls S
v 5085 o0 i ol Cawods (536 Cogac slaax s S8
awle FSVM oiia il ;o 4ol oyg03] 00ls dbges 1o slp
oz G (ST ey SeS 4 Soles 0 5 005
20,8 so astine (WIS

S g b Y

5 (V) slagaz )3 5 aiwd 93 13 ¢z Sy90 Slo 00l acs e
5 SYM (jsg; jo s auglio 5 ooy sl i 4 45 00l (V)
ol ooy 418,815 &y aelgd 2 3l gl s FSVM

Teos A ) )0 el )T 50 Clile Lazme (3 5 (pegiaali
(02310 o0 oolaiul 8,90 (soosls Acgaze


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.4.6.0
https://jeps.dezful.iau.ir/article-1-317-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-12-12 ]

[ DOR: 20.1001.1.23222468.1399.9.4.6.0 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No. 4- winter 2021

Ol padle i3u )3 b g cnl 1n) bl ol wls eslinul 590
5 olsd Tz el bagl (VL olass i o 5 wigd oo pol>
s 9 o ploplan 558,5 o elsh olass alisdle 6 2ol
Sglate eosls acgamme (slacl olawi sl ouds ool lid (F)
DS Sgo e wsmyp D)5 GP9) 2l U i e

o Ll g, yo Jawgs oo gl Seiul aclgd slaad w4 lol
099y bl 5l (Sl oal ooy lise (B) Jguz ,0 a5 5gd oo
sl Gl o S » slr &l Gl Gl Sl
5 0951 yieS ol (gl ool gzl gl uled slawd Al o aled oo
ey 4 bgye (lh olani (p iy Sl Sy (il s
Sy slad 09 pendi L 4 by, cnl el ganaSs
L oyl slass a cbls walgs YL (4le8 slass (glalis & 90
alais 5ISVM g FSVM  ig; 90 .01y puiitie alal) o 5554 ol
Ale Gy SgliS 15 009 05 oo & L (llgh olass s
oy Sloylon o (Sl Sk Ysene (b5, 39 (2l Sibesite
b bs) cnl 699 2 50 a5 Sl ul az gy LB 4SS lei oo Sbx)]
A 5o el eS8 (anaSl by, Guiled olaad 1 yled slaw
Sl o VL ey Glasiay oy edle 5l oad el (lg8
cadls dinles ol

el oals ool plas (0) Jodm jo sandal cds gl
oolatul ool acgozme zy 5l 0j90 Sz slp A5 0ed g0 cumliv
SYL FSVM o zlsal onilgd g gandids C8s woads
00ls dcgarma 3,90 j0 a5 (SldigS A 00 S i iuli8l pl ool
Casddy CBS 4y Cpd 45 Sl 00y Vo v v oo a0 8o ol IFiS
acgorme 0,50 40 g el jiin VY 90> SVM 5158 5l suel
BT i oS col anils s>y Lials Sl Ripley ool
ool (g

aelgd zl sl gl oolaiwl 0,90 (slrosls acgozme (V) Jgu

o gy S Sl Wgad olass
— Y VYO
Iris \ o
Herberman ¥ i
Bank note ¥ A
Hayer Roth - A
oo gl el selsd olass «(F) Jso
o3l £gazne OeSlee (A, o9 9 -
o=l @SS | SVM | FSVM
Ripley Y s Y\Y YAD
Iris ¥ ' - -
Herberman Y Y\$ \£Y Yo
Bank note A yYag VO YVo
Hayer Roth 5 YYvs 80 i

A8 s —pslez 05lod —otd Jlo =30 5o (g8 Dlaeh (paads - cele alxe

olesl sly il s Gijsel sl (olai ©jgon aigei o
el 00l oolaiwl
Sio T g digei ¥eF dcgome ol Herberman ools acgome O
Bolal Ojgod diged Yoo olass g o0 LSV dcgeze (pl o)l
Llodds g.:l.’x.u‘ L)")?A—‘ 6‘)4.
Y5l aS o,lo diges VYO« ools acgamae ol :RIPIEY s0ls dcgorms &
VY‘B el ¥ A€ gm0 L)"l 6L¢w>{5 Slaws iloads J.»&mj ;}-‘3
ol alojl sl (sle 5 (ojgel sl (Bolas &j50a wiged
RO PR
31aS o,ls diged OV« ools acgamme cpl BaANANA ools acgeze Y
9 w‘ Y 4.:9.4.2& Q"‘ LQLQU“’% Slows .asloauds Jm_i.m LS?)"ﬁ Y
otlesl sl il 5 Gissel lp (olal ©jpon aiged YO
el 00l solawl
A5l a5 0,0 diges YEA sols dcgesme oyl PIMA sols acgormo A
fy. 9 el ¥ A gasmo U"‘ Lgl.&bu»% Slows .sloads Ja_i....: ;;.:s
oolil alo3l sl (sl 5 (ojgel sl (Holas 500 wiged
] 00l
Q51 a8 oLl diges AQY ools dcgemme (pl (YEASE ools dcgeze A
INE 9 el ¥ AL gono L)"‘ 6L‘bw>{5 slaws asloads J.a&w.i ‘;).53
oolil o3l sl (sl 5 (ojgel sl (ol 500 wiged
] 00

O,fles bty Jlop mdle gy a4 gumarb dlis o
Awd 395 WS Al 5l 550 Jlews a5 sleools 4 gl
Sz slosle b gl Con bosls aigs oyl .ol ulus
5,50y wslhel ST cnl b ablie (sln g oo a3l 525 035050
Slp a5 oy cpl 4 Canl oalds slpaian L5 5550 slrosls 4y 5
e ool oglige (B 093 NS 4 Cuglas (e Sy edls o
a4 S oleosls gly g yho 4 Suo3 oguome 5l 7,5 slaesls (sl
Sl L] S 4 Koy aiie b WIS ple 3l ples BB oe>
oy il silhaige a3 Al 50 sagume | 7,5 sleosls g,
&b ol yo YL Cogac b glaosls 5 aiils (558 Coonl Loty
5 sl |, (s e G

Ol 3B Oleitdy by edle slaceend G age 5l (G
Oyl 092y alizee (sl yig, LIS pl gl cwl Wrosls Cugae s
O 5 osls alols s g laools la oS 3510 olulis b 4
A5 o astine | 00l jp Cugac jlade ST e

el aslgd oad [ Bixe 0old degasme B SoS L iz ol 4o
Mop oetle Jae e 5 Joeme laitdy Jlop odle Jo
el gly me lajlne 5l (o i e glimial 556 Ly
el oal (5155 0590 50 0 45 00g aeled Cds wonls gyl
iloads By (V) Joaz ;0 cleond (] )0 oslaiul 090 slaosls

Sl Shg olawi a5 cwl ol all a5 0,50 Wb &5 SIS 51 S


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.4.6.0
https://jeps.dezful.iau.ir/article-1-317-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-12-12 ]

[ DOR: 20.1001.1.23222468.1399.9.4.6.0 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No. 4- winter 2021

S edle Joe YL (6,8 5w coms i a5 Cewl oaw,
Al e JKB a4 azgi bl 0ol gzl sl lgd b (g5 sy
aloas 215wl FSVM-PIM i) 5l aS™ ilgd a5 &8 )5 amxs

ol YL o] Lel a0 9 &5ls (6 i 5,85l Jow b

S oS Az -F

M oeile 2 e B welgd gl by, allie cnl o
Szl ool Gl 5 ng leosls acgeme slp (538 Loty
iole oslaiwl 5,90 (slrosls dcgamme (gl lail .aus )5 &l,l oogae
Mo Gedle gy SIS L e 5 0D (b plandy by
5o o3l bl gy ool slp suaieb c8s 3l Lty
Py Cogae jlade (et 4 5l (5 plaitiy oy (edle g,
PIM gonaigs by, SaS L aS cul o5 glatws 4 ladises
D4 50 omnell Alwd (0lan 4y 0018 Acgazme g, (pl yo .0l plxl
P4 Cagae jlade S5 4 0313 degame B Cogde 420 (e g
P Oy 90 Doldl 4 axgl b Coles 0 00 F se et als
b gl Fal Ghgy onl e 3B weld ol slajlon 5 (29>
3B aelgd gl sl Salite slaghs, b o lal oS jeblen
5 OeSlee S8 @ gliFal (g 99 9,18 392y (sanaiil 3 S, L
Al Slie GlSed B, SaS a4 (5518 wels ] Zenal 5 il
SaS L aelgd zl sl aS ams so lid goue gl ailazd 313
S5 glzal s lse 2T 50 kg5l plaitiy Sl edle b,
9 &80 Jlre 90 Canl 03503 Joo i (Jgere litdy Jlop etle
s oolatwl ous Zlisunl (31 acled anlio sl 6,55 lse
oolaiwl 5,50 ciils 035> 0 (531 aelgd oiw s Kily s L
obas wes plaisl s 4 1) 6V Gl 4z 0 5 op daly>
Acgazme gy ;0 S HLas g dalg> g (YL Coygllas cnins
dolie .l ools olaisl os5 4y 1) YL slacl colaiwl 8,50 oold
Sy omiile 5l eads Zlisuisl (il A5 des e lid cds L
ki 095 5l 6 3VL <85 PIM ganadss 5 e 556 laiiy
Ooled Cillas cdimolis a5 cwl )55l pgo Jlre L e
o Ll aS jeblen .l iy o p cpile Jowo boals 5l
Ooled lawgs Joe caslio s onioylis YU caillae cnl o
Oliee S)lse ST 50 a5 was o lid oo @mls oy saly>
YL 4 sae ol olse can 0 g cunl woye Ve YL (6,550
3l oals zlyeal acled a4 was sl mlS oy 6 do )y A
Sype 0313 degore gy 5l 9900 ez 5o 31 Gl Jlop edle
Fyore plaidy oy Gedle 4 Cond 5y 6,5k ool
AS b by, sl el gl aelsd slasd (imes Sl
30 G5B Ly, 4o aelsd slass aS s so ylid bl aileads aslis

el oS 5 lge ST

0

A8 s —pslez 05lod s Jlo =30 5o (g8 Dk paadd - cele alxe

ous zl,munl aelgd lavg gandnb <35 :(Q) Jgo

EUNGIRY )
c < 49 FOER 4 e
osls £gaze SoS .5 S5
G IeaSls SVM FSVM
&l{)lﬁ
Ripley S\ ARy < [YAZ - < IYAD-
Iris V/ewe V/ewoe < JAYYY Voo
Herberman - [FOFY < [1FYYN “[YAY <[V AY
Bank note « INOAF ANER AN Y —-INY Y
Hayer Roth < [YYVYY Nidnat Ni4vat < IYYVY

SeS o ghztnl il (cmyp 4 Wlgioe &5 (650 sl

Z 9 009 ke eanmslis L cpl ol s 6,55l WS
S Sjleay g algS ) Syse Jue 5 ond gl (ils
9, &S olbdise dlaw woye l canl Olie Jlre cpl iy e
onl 5l eslaiul s el 009 HlaSs o g opilsd zl 5l 5l o]
sl 00 C‘)Ml A.C‘QS o yo )§JL»J JM 9 AC‘}S L_S‘)lf)Lw ‘)Lz.'.o
Jeeds SV 0l glmil ulsd YL s L s ol 4
CBs ol glpeinl ilgd s el S 1y s Bl Joe
Ooled pl b olas jo oolaiwl 8,50 (lie Jowo Lol il azisls oYL
Al anlgs colaiwl cds LS o Lse ol kil fped 4 il
(V) S j0 oolaiwl 0,50 sloosls acgome glp )55 Jlas

Sl 00 o0ls UL"‘"’

B sV
I sVM

09

0.8
0.
06
04
0.

0.

0.

Iris Ripley Bank Herberman
Dataset

Fidelity
o
(%] w s o =] -l

.

=]

Hayer Roth

ozl sl Gallsd sln 6,5k e () U2

=3l s sl Glr Gl Jline gl o0 cnalie a5 jsbolea
Lo (golopion (g, ol aiils ol 38l ool 5,50 00ls dcgarne
Ll 00l axlg0 6,550 2als L Ripley sols a_cgoza jo
Cosl aoy3 Vo VL 65 e Loy JS5 & 4255 b (pion
Ao, Y vg0 > 4 ylade ol Herberman sols acgese 9,40 40 4


https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.4.6.0
https://jeps.dezful.iau.ir/article-1-317-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-12-12 ]

[ DOR: 20.1001.1.23222468.1399.9.4.6.0 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No. 4- winter 2021

[15]

[16]

[17]

Westadaw S5 arae GLlials (ule olxe (Jole (g

approach”, IEEE Trans. on Knowledge and Data
Engineering, vol. 19, no. 6, pp. 729-741, June 2007.

F. Borges et al., "An unsupervised method based on
support vector machines and higher-order statistics for
mechanical faults detection”, IEEE Latin America
Transactions, vol. 18, no. 06, pp. 1093-1101, June 2020.
R. Jain, A. Abraham, “A comparative study of fuzzy
classification methods on breast cancer data”, Australas-
ian Physics & Engineering Sciences in Medicine, vol. 27,
pp. 213-218, 2004.

G. Shahgholian, A. Hakimi, N. Behzadfar, "Motor speed
maximum control in the resonance ratio controller for
two-mass system using self-organizing fuzzy controller",
International Journal of Research Studies in Electrical
and Electronics Engineering, vol. 1, no. 6, pp. 1-8, 2020.

[VAl

Sl Gy b9y i esliwl b K-250 jgm yeS’ (g5l S

(s g B owdige 405 (ol po Al (538 9 S ,U

TR 50l DAY o F o les DA Jlu ol Famls

[19] E. Aghadavoodi, G. Shahgholian, "A new practical feed-
forward cascade analyze for close loop identification of
combustion control loop system through RANFIS and
NARX", Applied Thermal Engineering, Vol. 133, pp. 381-
395, 2018.

[20] Y. Chen, T. Wang, B. Wang, et al. “A survey of fuzzy
decision tree classifier”, Fuzzy Information and
Engineering, vol. 1, pp. 149-159, 2009.

L s 99 52 5
1-Fuzzy systems

2-Classification

3-Clustering

4-Support vector machine

5-Fuzzy support vector machine

6-Membership function

7-Fuzzy rules

8-Hyper plane

9-Kernel

10-Breast cancer

11-Neural networks

12-Decision tree

13-Variance

14-Histogram

15-Fidelity

16-Fuzzy SVM-partition index maximization

£5

A8 s —pslez 05lod —otd Jlo =30 5o (g8 Dlaeh (paads - cele alxe

&=y

! (o p0 0L 3 Lo ja (i 3L elS gl Liais
S5 S Nl ¢ (e Al Sgne dei (eSS
oo plestdy oy bl Jo gly ¢l 0p i Gk
slaghy, (MHes Gbeals W L glassis oSl
e VAT o B o)led Y Lo iy Caio o diedsd

A

[v]

[2] E. Lotfi, “A novel hybrid system based on fractal coding
for soccer retrieval from video database”, Majlesi Journal

of Electrical Engineering, vol. 6, no. 1, 2012.
o' o Obigg oxel 0986 ST sne ol
9 bty Hlop mble 31 oolisiw! b 3Ly (Suiliw! gylwly
olad F Jlo (3 Caro jo sradge sl s, M omas A

AYAY s FVF o Y
v ;.o.!am «,.a.,.,a.c“ Y- ul:.l&swa ‘L~’-9) ‘_g}ml)yslcw e fg.l.u)

[v]

[¥]

0 i

"

30 Lol waesnsdy Swgius” esmesw LIS

oalasw! b "o|..\..»,¢..n| u.a:T Ko 2leo 9 S 65580 ol
laghy, aad §mSOl puble g Gaes mas Al

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

APV YNt o FA ol Y Lo (30 oo )0 dedign

S. Rezvani, X. Wang, F. Pourpanah, "Intuitionistic fuzzy
twin support vector machines”, IEEE Trans. on Fuzzy
Systems, vol. 27, no. 11, pp. 2140-2151, Nov. 2019.

H. Mahmoodian, L. Ebrahimian, “Using support vector
regression in gene selection and fuzzy rule generation for
relapse time prediction of breast cancer”, Biocybernetics
and Biomedical Engineering, vol. 36, no. 3, pp. 466-472,
2016.

C. Liu, W. Wang, M. Wang, F. Lv, M. Konan, “An
efficient instance selection algorithm to reconstruct
training set for support vector machine”, Knowledge-
Based Systems, vol. 116, pp. 58-73, 2017.

G. Prabakaran, D. Vaithiyanathan, M. Ganesan, “FPGA
based effective agriculture productivity prediction system
using fuzzy support vector machine”, Mathematics and
Computers in Simulation, vol. 185, pp. 1-16, 2021.

W. Liu, L. Ci, L. Liu, “A new method of fuzzy support
vector machine algorithm for intrusion detection”, Appli-
ed Sciences, vol. 10, no. 3, Article Number: 1065, 2020.
Y. Jiang, X.G. Wang, Z.J. Zou, Z.L. Yang, “ldentification
of coupled response models for ship steering and roll
motion using support vector machines”, Applied Ocean
Research, vol. 110, Article Number: 102607, May 2021.
D. Martens, B. Baesens, T.V. Gestel, J. Vanthienen,
“Comprehensible credit scoring models using rule
extraction from support vector machines”, European
Journal of Operational Research, vol. 183, no. 3, pp.
1466-1476, Dec. 2007.

X. Wang, S. Wang, Z. Huang, Y. Du, “Condensing the
solution of support vector machines via radius-margin
bound”, Applied Soft Computing, vol. 101, Article
Number: 107071, March 2021.

N. Singh, P. Singh, D. Bhagat, “A rule extraction
approach from support vector machines for diagnosing
hypertension among diabetics”, Expert Systems with
Applications, vol. 130, pp. 188-205, Sept. 2019.

N.H. Barakat, A.P. Bradley, "Rule extraction from
support vector machines: A sequential covering


https://link.springer.com/journal/13246
https://link.springer.com/journal/13246
https://www.sciencedirect.com/science/article/pii/S1359431117358209#!
https://www.sciencedirect.com/science/article/pii/S1359431117358209#!
https://www.sciencedirect.com/science/journal/13594311
https://www.sciencedirect.com/science/journal/13594311/133/supp/C
https://link.springer.com/journal/12543
https://link.springer.com/journal/12543
https://dor.isc.ac/dor/20.1001.1.23222468.1399.9.4.6.0
https://jeps.dezful.iau.ir/article-1-317-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-12-12 ]

Journal of Novel Researches on Electrical Power - Vol. 9-No. 4- winter 2021

[ DOR: 20.1001.1.23222468.1399.9.4.6.0 ]

A8 s —pslez 05lod s Jlo =30 5o (g8 Dk paadd - cele alxe

Create a Database of Fuzzy Rules with the Help of Support
Vectors

Soheila Najafi Gojani', Seyed Hamid Mahmoodian®**

'MSc student, Department of Electrical Engineering, Najafabad Branch, Islamic Azad University,
Najafabad, Iran
“2Assistant Professor- Department of Electrical Engineering, Najafabad Branch, Islamic Azad
University, Najafabad, Iran, h_mahmoodian@pel.iaun.ac.ir
*Digital Processing and Machine Vision Research Center, Najafabad Branch, Islamic Azad University,
Najafabad, Iran

Abstract: In this paper, a fuzzy rule extraction system is designed and the idea of using this method
in designing a fuzzy rule database is considered. First, the fuzzy backup vector machine is designed
based on the clustering method. In this case, the backup vector machine will perform better in noise
data or out-of-range data, and as a result, the rules extracted from it seem to be more accurate. The
fuzzy backup vector machine model is simulated and then its backup vectors are used to derive fuzzy
rules. The extracted rules are fuzzy rules that are obtained in the form of "if-then™. The rules are
extracted using two models of simple support vector machine and fuzzy support vector machine,
which will show that the rules extracted from fuzzy backup vector machine in most cases have better
accuracy in classification than ordinary backup vector machine. The number of extracted rules is an
important parameter in the accuracy of the operation of this database, the number of rules extracted
in the fuzzy method is less in most cases.

Keywords: Support vector machine, fuzzy rule base, fuzzy clustering, fuzzy classification.
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