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Fuzzification Of A Support Vector
Machine Algorithm With Kernel
Chebyshev Orthogonal

Dr. Reema Al-Kamha Marah Qadoura

ABSTRACT

In this paper, we apply Fuzzy Logic on Support Vector Machine
Algorithm with Kernel Chebyshev Orthogonal. We associate inputs of
this algorithm with  membership functions to determine the
membership degree to each class. We also set membership function
parameters to work property with the fuzzy algorithm. We modify the
output of the algorithm to produce fuzzy membership values, as well

as the belonging degree of the input to one of the predefined classes.

We apply some fuzzy logic operations on the resultant fuzzy sets,
such as finding the intersection and the union of two sets. We also
find an Alpha —cut fuzzy set which allows us to cut a set of the inputs
satisfying the condition of the fuzzy belonging related to alpha. By
using fuzzy operations. we come up with organized and arranged
results within many groups that enable us accessing the required

information and extracting it easily.
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I={ [-0.725275 -0.438596]
[-0.624176 —-0D.48538]
[0.472527 -0.0643275]
[0.362637 0.789474]
[-0.692308 0.836257]
[0.10989 -0.929825]
[-0.032967 —-0.00584795]
[-0.747253 —0.602339]
[-0.582418 0.847953]
[0.747253 0.894737]
[0.692308 -0.824561]
[0.769231 -0.321637]
[-0.21978 -0.263158]
[0.318681 0.54386]
[0.318681 0.672515]
[0.549451 0.590643]
[0.912088 -0.730994]
[0.768022 -0.918129]

}

M={ [0.153846 0.274854] }

H={ }

Aalal iy ala3inls L s M 5 H il ganal) G £(9) JSE
Sle (4)5(3) Blall o Sl Bhaiall b alaliilly ¢ WiaY) Gllee Gok
Al Cile ganal

o B el wlatinly Hog M yic sanall adaliiy g Laia) ciluas Lids
ol LS bl sl ¢ 8al)

M unicn H={ [0.15384& 0.274854] }

M intersection H={ }
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Al iy pladinli H 5 M e ganal) alaliis o Lial (a £(10) JS)
(5) 2Bl e lilad) =alisy alaainly Alpha—cutll de gase Ciluny Lidd LS
A bl e Wlasd @ = 0.5 dad Cusy

alpha-cut=0_5 ,

alpha-cut set={ [0_.15384& 0_2Z74554] }

Al iy 8 a = 0.5 Cusy Alpha—cutd) de gana (s £(11) JS)
: LAY A e s Lalh
Cilily LAl A ol Aaje olgil 3 duaplal) Jas daaa (e SHY
A0 Lala) de gana uiasl L (14) Al DA (e 3aaa
e {{0.153846,0.274854}, {—1}}
D h smlal) galip) & LAY il

* to clas3aify new point x & ¥ (or exXit):

0.153848 O_274854

class : -1|fu=z=y [0_£5713358394Z2138572 0_5081077828811874]
thise i3z wvalue from alpha-cut

thise is walue from set M

thise iz walue from set M uniocn H

Alayl M deganall any —1 Canall o daill sda o gl s
<y Alpha—Cut icseadl i lgl LS dgluall dyamell dedl )

M U H ic el
o {{-0.373626,0.450292},{—1}}

HEY.Y LF}J»:\AJ\ @Qtl)..\n Lﬁ oY) C_vb

¥ to classify new point x & y {or exit):

-0.373ede 0.450292

class  -l|fuzzy [2.4547323371302280E-22 1.639337356325147E-4]
thise i3 walue from set L
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Y ALY (L degenall ity (—1 Cinall ann Adaa sda off il o
bl 4y peanl) daidl
e {{—0.0989011,-0.461988},{ 1}}
P asmlall malipll 3 HLaaY) il

¥ to classify nmew point x & ¢y (or exit):
-0.0383011 -0.421338
class - 1|fuzzy [0-35953444481031141 2.919505421711179E-4]

thize iz walue from set L

Y ALY (L e ganall amis 1 caiall oan il oda of bl o
gl 4 sanl) Lol
1 lgiddliag pailill) -6

daim sl Ll de gana o Candinni 3153 13 SVMI da)jlsa GGulaiy L
A Copal) Ll e gama e Ulasi (1) Jpaall b

(@(x1), y1), (@(x), ¥2), e, (@) , )

A Ui DA e w. P(x) + b = 0 3l Jil) mzhadl ge Eadly a8

Al Alladll Juas s Futiall @Y alae slagls 48155 ey

n 1 n n
max W (1x) :zxi _EEZKi X; Vi Yj K(x; ,xj)
i=1

i=1j=1
X e o lilass Abbedl s38 s Jal o asssladl malipd) (uii Ledii
. Sl
Support Wector | lakel | alpha
[-0.€32208, 0O_8%&257] | -1.0 | 0O_-.5308123438594
[O_747253, 0_.834737] | -1.0 | 0.091880510%
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3155 13 SVMI ) lsa aladials Ll (e disal Bl X dad 2(12) J<a

olail Ladh Lidaa’ d30) a0 o (12) S & Baapphdd) cilajie (e Dl
Jaal) sl Llaet (7) JSa0 6 Alaeall Lise) lsa ilajie Lty Caiall Ja
eismlall el aladinlyy Ciiall dpluall oY) dad) dlayl Cauall
ol LS by w il e Ulas 301 dpa) 5al
w ‘ b

< 1.803267401, —0.644407298 > ‘ 1.175371533454077

Ll el 8 Fpa sl (e lill lall Casil Al (13) JSEN sy

@ Point 1[ 8 Pogint 2

SVM) e sl lila graling sy Caieall Allay LU £565 o 1(13) JL

d Jer

NG TRATR R PYRGIRY
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:JUES‘MQF

A Lalaal) e gana sl L (14) Al DA G suaall Glilal) AL A58

{{—0.0989011,-0.461988},{ 1}}
t9p omlall mainll & LAY &3l

¥ to classify new point x & ¥ (or exit):
-0_.09839011 -0_4<13338

classfied as 1

1 Cauall w3k o3 o il
{{0.153846,0.274854}, {—1}}
ty(gﬁJAﬂGAQg\géjuﬁy\éﬁ

> to classify new point X & ¥ {or exit):
0_15284¢ 0_274854

claggfied a3 1

o1 canall i Akl eda of gl s
{{—0.373626,0.450292}, {—1}}
P oh rsmlall malindl 3 LYl il

¥ to clagsify new point x & ¥ (or exit) -
—0_373gZ2g 0_4502392

clasafied as 1

.ilglmdh;dﬁlhﬂ\gmgﬁGKM\&g

Lidaed 40 Gyl of Aalul) Cllaa¥) m5l8 e muase b LS
WLyl Canatl) lihel Uaad) L) ld Loy dath Galial) aaY Caneatl

& 3l il Cua Acaal) ey e Aglled ae G 138 L lual) oL laal
i lsa of ol cJumdl il ciing ALal) Ayl e Ll Capal

i ol WS LCadnd slg il SVMY dulsa el e Chutia 38 ducadl)

lede ol cililanl) by Ll i Ko e panal Uise) Jlsa il jin

Bl ae debeill 8 A5y lal Alpha—Cut desases glaa¥ls ahlils
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Jie danddy ilaladinl cillaall 03] (Asgms Apsllaal) Clasbeall 7 bty Leaslaiig
Gial) e Gk o (s ¢ sal) Allay a5l 5l sy Caay wSal) Al
Se Ll 8 (S diag cuaaly IS8 Lol ol Gpnty aale 8l
Adlad Sl apndly ST il o laely Jlad pad e Rue lpal) JSLi (mny

s eiluagilly clalitiay) —7

sl ) SUMY dwiylid b laall Ghidl Gkt Gl 1 3 Less
a8 Al cdygeme Jlsn dpa)ylealdl oda AN Jayy (e LS Laalatiall Condinds
Joo A1 go aedl Lpo lsall slhany by lid .Ciia JSI cLaiy) dapn
dagnds lelee ahadil Aa5lll Clajdall o dpbuall Glleall lada 4005058l
ST lgiadais Aaadly ST Aaadl Uina) e il calS Agsllaal) il Jgeas)
Dad) Lipe) s asent] e Jaall YL ALSY) L) lall (e llad
ws @il e dalaall Ll Jlae asesil 3850 8153 JS3 5l soseia Calial
el 13 (e 3ol Lalaal
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:aabali—8

Ayl latiial) Caal alad 2012 cman ol ccpalal) o) - jia [1]
P Arala L lalgine s

daals Clysdie 13y 2(2) o) Jilaill —2014 (grua cuily Jayhaa [2]

.e}l&j\ @S @AJ
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