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1 Clump thickness 1-10 4.44 2.83

2 size Uniformity of cell 1-10 Ll 3 3.07

3 shape Uniformity of cell 1-10 Bl2.2 2.99

4 Marginal adhesion 1-10 2.83 2.86

5 cell size Single epithelial 1-10 2023 219

6 Bare nuclei 1-10 B4 3.64

7 Bland chromatin 1-10 345 2.45

8 Normal nucleoli 1-10 2.87 3.05

9 Mitoses 1-10 1.60 13
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Attribute description Attribute
numbers
1 Radius (mean of distances from center to points on the perimeter)
2 Texture (standard deviation of gray-scale values)
3 Perimeter
4 Area
b Smoothness (local variation in radius lengths)
6 Compactness (perimeter2 / area - 1.0)
7 Concavity (severity of concave portions of the contour
8 Concave points (number of concave portions of the contour)
9 Symmetry
10 Fractal dimension ("coastline approximation" - 1)

Sahe 9,8 0 g o lasliwl gl (Sl
S5y cnl (polie (p 35S )5 516 aw (:Sle)
Jode b S5y Ve s (nlay g ool el
B 0] oo Cawddy diges o (gl (i g3ue
ez p S0 L WDBC oS0l sladiges 51 S
NEREWE SR I N SRR TN 1AL APSYS U P PN
e ez hylo aged VIV g o Ghe>
S5z 05510 slo gy 50 ead &Il Jaw (o

M‘ )‘0)9_5).3 ‘51L§.> 0)91).9 )o 6.@L> w@‘
Go—wd b gl adlie ool o eud &l Jow
» e WDBC 3 WBCD sbaoll slaosls
S GBS slahsy 5o byl (sileane
slrools gonaald o .ol awe wlsl
& 90 4y sl WDBC s WBCD (sl
5 (Train) _sje—al o9, 590 j0 Lacols ol s
&l 8l 05,8 e )3 (Test) O995)
e, liel STl eolainl b Jow sle sl

http://rjms.iums.ac.ir

: g WDBC slacols d cqome ooy ica]

‘SJL-A-AJ)LQba-’ LgLaoa_;”; SleMb| = e
oL sloools dcgomms .ail o Wisconsin
S5 ) b lem 23 SleMbl Lot WBCD
9 )l_.ou..) o&%ﬁ. ML&tA’ O)lAAi) Jj‘ L;)Js aS el
Oyl Gialojl (o5 lS b (S 4y
So basses o onl o o sl (Siam
33,5 oo patdie B b e e e
ol Y Jgax ;0 WBCD ools oSGL slo S5
oo (§03< sLassf)Js polie ol 00 03ld
Jol—s WDBC oL 5L slnools 4 cgame

- ‘ﬁ_f).’g \N: 9 )l_o.:.» 0d—gy il o)Lo.».f.o Js‘
o S5g cpl a5 sonl Cavsds s 03¢5 Sjgm
sl ¥ sos o WDBC oLl sla 555
Lo 525 ol 51 S o sl gly o oo

A0 515 5 O FF o)l VY o, 5jl) isSibijs oglealan


https://rjms.iums.ac.ir/article-1-3266-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

@ edlezsl I 52l b6 3560 5l ool b oyliny oyl jus arieis

‘aL?c.ﬂ u%"j 6L®oo|a dCgomo (59, g XW| Cwdo
4-Fold ablite e licl jig, .oud o
Sz ae (Bolal O g0 a |, 6"")9“" Saaiges
Lol 9 98 (oo pend (Sgbne L 095
s3] Slkas g 09,5 ans sl 1) (o590l Slilas
Joe 5 280 oS oo )15 p ez 055 ln )
b st 5o I 280 ez eSle g @
dnte polie sl 9550 )0 5 o0 Al
sz, il ST eolatwl b Jow sle il )b
ﬁol_ii.o ‘6,..:)9;,] srosls 89y » 4-fold &ELM
oinlosl Joo sl el b sl a1, —alises
a1y acds (YL aS (g lade g pmles 0

S (50 S )0 e Hl0e (lgae

b pgu al> 5o
Gowab sla b, 3l eolaiwl b al> o ol o

5 ooliiwl b yge3l (slaools dacgame (gonailb

aolol )0 ea3lo oo Joo slo il )l agy molie
adlae ol jo el oolaiul (gl LU slo o,

..\45.».4‘5@ oalo C).MJ

(S ae Bl gl LU S 560

I, X Bolas ate .ol Lol jo (gols  sogpie
Lol P o1 I 20595 ol a8 0y o050 Ll o
3055 peilsS o el axsls |y Py 57
S slacgame a8 (5,8 L pnil alilo X a5
aS 05l 09z g ladiged 5l ouds saalive slaosls
3591 ol 2 lsl T IS a9 @
o154 (Density estimation)  JL %>
L Bobas e S Jleio] JBs b e
e o] ) easiedalin sladsges ;| solaxul
Sz @ 355 sl Ygoma 05 o S
oolaiwl (550, 5 (sl la by, 5l Jleas]
45 05-Bise 2R Sl slahs) 5 Sed oo
il 5 WS (00 S9m amdes @i S 5l Lol
5% g 035y ol sla el )y nolie sl
&5 60)byd 65 s b (s al bl o5l
Sla iy, .08 s Dygo 0uls sdaliv saesls
0P8 bl 2 sl g 6 ell (sanail

Syl bb JE 55515 sl alie sla i,

WA 3ls 5 VFF ol (Y o) 55 15l g Siisja ogle alan

6@@15 d—C£g0m0 (59, 4-fold ébLo...a
Jie sl el )Ly e jlaie (sl 4 (D550l
sl zolyly sloolaiwl L o1 51 e woalo 0 o0
0315 (555 ;= SOl A )B ¢ 0dd (i i
A 3y3e Joe g 999 (oo plml gl 095 sl
sl sdumiw g0l 09,5 (sla ools 5l olaiwl b
Oy ad> po as (gl)ls ouds asl)] Jae o
aS ol ganadds (o liel daools sls 5
By Jole 5l SO e sgi 4 all o
D9

ooty o3ls i ¢ gl dd> 1o

ol o Joe yo oloml o ald> o ]l
G Gy 4 e csslSools (SlasS oSS
CodnS e S a5 wbl «(Preprocessing)
Q_ﬂ ] r:)'Y 6950&‘& LS‘)—.’ er:élj 6&700‘0
g od_iaS glaesls L 0,65 Jolis al> 0
Ll o0l g5l Jle )

polde Lo aiged V& (WBCD ools oLSL o
Gy ad> 0 10 .0 )]0 5929 (MisSINg) cuuied
Al o e lol L ol (sboosls isls
Bax |y ouind polas sl sladiged o 4lew
SRy Vg adsed PAY L | clinlejl 5 0ogas
aiged TYT (6500 digad PAY 3l . 0ud0 oo dalol
Aiged YV 5 (AF0) s g5 oz 5110
i (YD) POC AV 3¢ Lgb‘a

oals oLSGL (slwosls il i al> o jo
03305 BA> 1, Hlews awlils o,les lazsl (WDBC
o e g3l Sl 1) Lpodls s g
Sl glassSasy boosls wlbide posi g3lwJlo s
Bl (e 9 SzgS aials Sy ) sl oS
S Ay mie Yoare ooly g5l Jlo s aS
oo o9 Sglite Slle 4y 358 00 S @l
w9 )‘ oola—wl L WDBC cLi:L, sbsosls
(Min-max) seos—s s —po S o 53l Jls
led oo gl by 1y Wosls

ey liel ipgs al> e

e liel oSS 3l eolainl bl o ol o
6@@15 d—Cg0m0 (59, 4-fold ébLo...a
e slo ol dige jlade e 4 (23550
iy polie L |y olinlejl (a5 o310 00

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3266-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

6‘w )jb)aiﬁ w; d‘w ;Q)ji).j
C))s_»o 4 g ».\_o.ul.o‘s_.o ool ;Q)j‘ﬁ )‘ ‘So.uo.u
(Y)ogd o0 hayai 5 alal

A —yt
M Bx) = 230, K (55)

Slass N i @L’ K() ataly sl o
@ aS Sl oy gojlail B g gl (sladiges
Ay sS e 5 Wb Sl b jlelen il
Ot et ombin (55l lgen il Ly CLS!
RGN o FLOWE-S VY SURSRIPY CoWos

4 s it i g e ) S
il ) &g

oK) = (o) exp 12

Ol oo sl cwr Bl alols [[u]] 5 jelaie a5

aolb sl a gla v 6“_i> O 40
(Mahalonobis) y.ns¥ale salold 51 owa sl
e iy Sen L o, S ool
ol o e slaus o)fo)s—lﬁ (Y .5
3gdos iy pj i) Oj9e 4 GungVlale

5 K@) = exp [—%uTS‘lu]

1
(Zn)d/2|5|1/2

Ladsiges ol lgsS mpile S bl cnl 4o
o

oo Shls (6995 slmassed a5 LS

9 el alols sl @ lgF oo aill atwS

alal, gllae S tan al ol 5l o umpVlaloo

|, oo et gla Shs olass a5 o5 eoliisl
Sleds oo

)

5’1=1 1(x; # xjt) =
Harmina distance (x, x*)

3 led o S0 p k glawns )50)5])’.
b ssbo)lsen oluon op 5 o035 slo 5o 51

http://rjms.iums.ac.ir

en g 50 el b, @

aly Loyl oy s daalol jo a5 0,18 092
g s

1S 858

aS 5l 0939 X = {XHy hjgel gools N
P8 emized Sl Shgd s SO,
A P() asliil ool JLEs> glhls
4 e, o gl el P() So,61 P()
g g0 Ay pj abal) O g0

#{xtsx+h}—#{xt5x]
N

5 1
M Peo)=1]

o, o) Job leme au icadal) ol o
I8 o5l ol o as el plodiges X' OS¢ oo

S S plyS s ol S g ;%B‘ﬁ’
0959 sLad &5 Ceul (JBe 5 lbL S0l
s bin o5 4y gslne Jsb b oloojl 4 1
R

5 (X0) alaii G b pl S gt (2ils (glp
s oLl g0 pl 0,5 Bl (B ) o5l Jsb
iy Job Sl as )38 oo 230 95512 s,
S¢>9 s slasilbu lgen walixe slah
X0 g alais 45 o a8]) o] Fyta il dalys
SNimly 5 99 S 4 G5 o0 pl g
20,5 0 Lol x0 4 m595 (gl oas &l IS

339l slagby, 5l S0 (o el o915
Zwl (Naive estimator) solw 53,41 ( J&>
ki Ol 4 5L S0 5T, ol 5l el L
S eSe 50,90 0 ol aBlg jo il s x0
Fie (9,5 By boy sl v9250 slo s,

c\_‘:u ool )50)51).3 uf’ﬂ) l_’ as ‘ﬁ_m
(Kernel Estimators)  glaiwsa sla,5s,4l,
(TA) 55 oo ooliiul

A0 515 5 O FF o)l VY o, 5jl) isSibijs oglealan


https://rjms.iums.ac.ir/article-1-3266-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

TN
FP+TN

(1) Specificity =

olaws L el ,ol s (True Positive) TP
oo Oye—an |y Lol (6 5gmel S ot S
el 00l uﬂ.«.?b.m.’ LS’UOJM’

olas Ly el ply :((True Negative) TN
S oJlo b mr—’u*’ﬁ—’ 19095 4 Mie ) slos
Oyg—ar ) Lol (6 5 5mel S o 25 i
Sl 00ly el Wl )

olaw L el ,ol, :(False Positive) FP
L Ll 6 ysmels (a5 Jlilos

olaes L el ol :(False Negative) FN
1 Ll (65 gmmel S st g 45 Sl Lo
ol 00l uﬂ.«.?b.m.’ pJL.o oLM..w‘ g_))ya;

sl
s WBDC slaol 5L slaosls gonand o
polde i licl al> o 5o lasol WDBC
Gl ISz 5505 o9y po B el akgy
wload (2 iS005 K Gy 5o kpalyly g GessS
4-fold ablize oeew el is, 5l eolizul b 1,
5 093] Cewddy Sijgel dcgerme laosls g5
= o] Gy digy polie b 1) oliolej]
Sy peposs plmil (g3l sloools acgarme o,
TV F o3 5l el digs lacie cpans
VAR SIEYA B IPEY A IPEY L SRV RV NPey R AP RYN
Y ST NPT A STYA SEYA SRV A VARV AR PRV AR Y
NME N NE N NY AV /A A Y
e S gl g 1 Y /A NA Y
M AY DX N ok el e
FOFV DO B FV XY T AT AV AD NY
AY AT AY AL AT AY VALYV VD VY LYY
o 00 ooliw!{99 AV A0 AY
osls d_C£g02m0 (59 y— S_)LMA.’LQ)—‘ @L.., e
OrmsS lan S8 5515 bs, 50 WBDC
6_0.1...7.0 6L®4L4|5 )'| WBDC LgLCbo.)L.S K9y »
solil Kion alols 5 —widil alols Ly

WA 3ls 5 VFF ol (Y o) 55 15l g Siisja ogle alan

edlezsl I 62l 350 5l ool b oyliny oyl jus arieis

Ol 08 oo il lools e JBs 4y ax g3
wlod ol b 234 B 1) 0 SbT el b,
SAd § QB o S X A S0P 8
Ot ko Bea s a =g L g5l)lgen
(Yo o0

Js—® @l on xS0 k slatun 5351 5
19 g0 Ry )

A 1 N x-xt
*) p(x) - Ndy(x) t=1K (dk(x))
a1l S K() Yoone calaly ol 4o
el o 1 ZSG0 5 ol £ B X diges

sl s 5l (2
oS Glapi 0, Shos () 2 51

SPLS slagazls jlodee &jpa 5 9elS
b Jas b)) @y clie cpl jo 0980 oo colazul
(Accuracy) 8> s a3l 5
(Specificity) cuslads ¢ (Sensitivity) Cowlus

v9) So ese Q‘)—w Dgi 0 oolaz_ul
M)O ‘Q%)] 6[.@0;)‘;) 4\99,0.7:.0 SS9y ¥ LS")""’MO
R WL 0905 4 geza | Slaaliv
] 00 (gandiws eolaiwl 5,50 o lawgs

Sh— e ol o)l coulus
5 RS 53 i 55 5,5

s 45 (S ) jloy Bl 3)l90 (gaipains
S s S Glby 5 o |, Lyl
OO et 6l g Sl 5l Canl Oyle cslas
33— Gandiwd § (aiS )3 e (2Ul5S
5 e Ojgo & | Ll e o5 (Lo Ll
(B gla a i aes o yadid WJlw
Ol 25 sladyesd g cdlid § Conles

gl o0
TP+TN
(V) Accuracy = TP+TN+FP+FN
(M) Sensitivity = TPLFN

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3266-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

en g 50 el b, @

WBCD o0l 555 » slémd 35T 1 1 (s5n 500l b Sl Bss (oo gl Y sl

(Specificity) cses  (Sensitivity) Cowles (Accuracy) =és Sl
Voo QF/VF ANV (h=1.4) (Ll dbols) o & (Glazean i,
A/ /v \ias (h=0.05) (Kiar o) o 8 (glaer s,
Voo aF/VF AANY (k=83) wlwer o Sn5k
Yoo 4F/VF A/ (k=85) wluer o S5k
WDBC oL slaesls (555 1 shatn 35572 2 (oo S a0k b Sl bny (oosn guls —F sl
(Specificity) c.sls  (Sensitivity) cwwle>  (Accuracy) —ss S pb

44/vy A¥A
YA/QY Voo

A¥/A a¥/Pv
A¥/A a0/
40/F0 a¥/v

vy
OY/AD
aFT
AF/AY

A¥/AY

(h=0.2) (Lpuoklil o) o £ Gl i)
(h=0.2) (e 5Vl o) o S (slazed i s,
(k=11) aluas o K55k

(k=13) gluas o S5k

(k=15) alean o S5k

4\._59.0.‘7;0 K9y = 6‘4.»._.“& Q)jij_.g - ‘S_M
oo ool yLis WBCD oL (903 slaosls

uw

WDgb o ol i ¥ Jou o 0 a4 55Slen
e S Slats (JBa e sla
B bl (03005 kg (ool alsls
Al <35 o 5L slls ZAANY

osls d_Cgomo (59, y— &_)LMAJLO)T C"L“" HE)
OrsS Glan S8z 5515 (bs, 50 WDBC
e glaalols 5| WDBC sleosls gg, »
g Ylgo dlols g (cwadilal ol L
solde gy pmled oo oolaiul (Mahalanobis)
o el gy sl eslaiwl LA el caliee
olis (bigel slaesls g9, » 4-fold ablite
Sloslaiwl b s slawn jbg, yo a5 old
shls h=0.2 jial,l aigs Jlode ¢ cwa il alold
alols 5l oslatwl Ly g cul 495/ YV By
shls h=0.2 yl ) a g JJaie uogVlge
b Glisee polie owyyp o ol ZVY YE Co
by 3 ool b chliner 0 iSHo 5 K gy 50
sleosls g5, o 4-fold abliie e w)locl
dige Jlabe a5 W05 asuie WDBC b0l
CBo L 10 NV ol 4y bgspe kel
oy el B Jgar s ool ZAY/AA

2 Sl 055l p p (e el )b e sla g,

http://rjms.iums.ac.ir

S9) 2 S alold sl eslatul s paled o
(discrete) (04— ai s WBCD sl _no0ls
Ot 3550 50 Sl oSSL (] ool polas
ool wl Lol &k g7 sl ol b aige polas
a1y —hieel Gloosls acgams SSS
Cwd g oloml gl alBlas slod cgomme )
S Lo ol ol lies prolio b Lo Jo
g 039 Gioloyl |, 1 calises polie g oo, S
Saie Glase as o lo ]y Cds p 5YL AT (g luae
oS 0 B 50 age
Sloskiwl La ol )y calizee polie gy
&9, y— A-fold ablite oLl oo,
Slawn iy, j0 aS ol flas Lhjgel slaesls
A Hlaie cwaldsl alols sl oolawl b pssS
Ly ol 290/ Y8 2o l)ls o VIF il b oyl
o=l dg Jlade Sen al ol 3l cola il
R R ETRCA ALV AR NP N R RYNCOU
Gl (i) (2l ey sl aalol o
robie ol 5l g3l slasls (555 s (rassS
Lk el polbe )y 09-d e oolaul
= 4-fold abblae oxw,liel og, 5l ool
K gy 5o aS ol las bigel slaosls g,
@ bgok el ange jlade dlaes (p 2035
3 Sl 488 DA cBa Ly AD 5 AY uolis
sreblage sloghs, o mls ¥ Jsoa

A0 515 5 O FF o)l VY o, 5jl) isSibijs oglealan


https://rjms.iums.ac.ir/article-1-3266-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

@ edlezsl I 52l b6 3560 5l ool b oyliny oyl jus arieis

=y Ao ool )L g Kiyan .(V4) cély cuss
a2y WBCD olLSL (59, = RBF SCisS
RBF g, a5 ol lis Loyl aligle;! b
by Gl aseis o AAFNVA cds gl
&l YV Jlo o o, g Raad (V+) el
s 4D S L by ol anis
g azzls ;y WBCD ools ol L oy 40 RBF
e 1y g Gl o0 AV s L
3leolawl b ), Kee g Chaurasia .() F)assls
9y = wlie Gla Sy Sl g SVM o
A is s AAF[F cds 4y WBCD LU
(Vo) auzsl caws by by

adeb aolio 5 o)z 4 ) Sen  Aruna
Otgm P9y s )L b (6 S0l (glvoais
¢ ;5 RBF _as 455 SVM-RBF wsl.
6@0&‘& A g0 (59 CART 9 J48 O WEY)
Gawa b o e L asls,, WBCD oSS
bl asle lag Laosls (ol (g5, ) casS
85 L SVM-RBF a5 ols L Ll olisles]
500 slaoa S sanaib 4y cos £AF/IAY
3O (G x> g H)b (YY) o)L: Sy S8
oS 1= lo B e Yo 1Y J
Ol slmosls leslewl L s b
Senilys a5 disged (b (e 4S0S g GB3lo
a1, WBCD oLl slaosls ZAAN cds L
asllae ;o (YY) s a3 Sy
aalb LNV L o o Ko sLavanya
Slzil 90y CART  penad S p0 00isS (g
Ol 9l gy WBCD sl (55, 2 (s
5 5 (Sl yo 53 sanaiils S5 L i
IAAD IR WIIWALY 778 JCHR%

ool S0 g, Lo )], 5 Setiono
osls oL slwosls acgarme )y 4 C4.5
S AYIEY By a9 a sl WDBC
(VF) sl cws s b v ase i
Sl e9, YOV F Jlo o ), 9 Bamakan
sl ools gy Judow bl S5g ol
3loolaiwl b as” wsols 45| ‘5251;231 Jde g9 relome
ol S0 ¢ SVM  gosaiws sla o,
L5 (59, — S o )5, 5 C5.0

WA 3ls 5 VFF ol (Y o) 55 15l g Siisja ogle alan

WDBC oLf.’L» QH)T 6L®o.>‘.> d_Cg0%0 (69,
RV PR WA O

Ol ) g oo odrlin ¥ Jgax jo a5sSlen
oLl 555 — el e sl s, gl
esS Sl S8z 3515 (29, WDBC
oy eds VL wadslalols o i
ool Lo o ogy S0 b anslas

G S Al g Sy

Ol s i gl (Jae asdlae ol o
s WBCD slaols dcgommo jl oolaiwl b oyl
& 3lmding o (e 45 0 45|l WDBC
L glawe JBs ess sl bg, slopalil
» 4-fold ablate riw loel SuST 5l oolasl
s el b9l slmosls dcgomme (59,
IS 055l g,y a5 ols lss wlisle]
80 b Bl alols Sl aansS Gl
aegome 53 |y SBo (Y AAVAY
ul—-—w-’ QUO)_M: g v 6‘)’.’ WDBC slaosls
OeweS Slaws JBo> ez sla by, g 0500
Blwad (03605 kg owosll alols o
dcgeme $9y 2 1y B3 YL AAANY s L
QL._M.., QUa]w RS leﬁ WBCD slaosls
55l

9 651_70-5‘0 [S SO W] 5.@ 6L®w9) )‘ oolaz__wl
Sl o S8 g e eile 01
L olem paeis 0loj 2 15 65 g9ite 9 yidn
Lo s, ol (V)0 S i o plays Sl
Lis,l ) oD (=5 el SobilB wiilys oo
[ CEWE Y Fp PVE - N L E IR
1) 2 2alS |y ally a2
sl pliie by gd0aie Slisios . (VY
5 9ol sl Sust L oyl 5‘95‘ S e
OHESen g Tan el ouls ploxil il (5 80
Sl =5 5 Gl e 90 o S5 S
o9, daols 4.:‘{)\ Gonailb ol 8 2l sl
NEAIPIRNIVAY /) JOE N PN BPISE

WBCD ol (5,5, » ~3V/0Y 5 WDBC osls

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3266-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

5 Oe—ole (6 S0l lacs ST 5l solai ]

Sl soimns SO lgie a5 ailg o (s9lSTe0ls
31 el U:JLQ:&\ sl b asl o5 4 S

Al pals el s b Sy ansets

&bw

1. Sedehi M, Amani F, Momeni Dehaghi F.
Analysis of survival data of patient with breast
cancer using artificial neural network and cox
regression models. J Zabol Univ Medi Sci; 2013.
5(4): 1-8.

2. Wang YA, Johnson SK, Brown BL, Carragher
LM, Sakkaf KL, Royds JA, et al. Enhanced
anticancer effect of a phosphatidylinositol-3 kinase
inhibitor and doxorubicin on human breast
epithelial cell lines with different p53 and
oestrogen receptor status. 1JC; 2008. 123(7): 1536-
44,

3. Wang YA, Johnson SK, Brown BL, Carragher
LM, Sakkaf KL, Royds JA et al. Enhanced
anticancer effect of a phosphatidylinositol-3 kinase
inhibitor and doxorubicin on human breast
epithelial cell lines with different p53 and
oestrogen receptor status.IJC ; 2008. 123(7):1536—
44,

4. RichieJohn RC, Swanson O. Breast Cancer: A
Review of the Literature.J Insur Med; 2003. 35: 85
-101.

5. Abbasi Layegh M, Ghobadi Ch, J Nourinia J,
Muhammadi B. 3-D breast cancer detection using
support vector machines and finite element
methods. J Urmia Univ Med Sci; 2014. 25(6): 539-
548.

6. McSherry EA, Brennan K, Hudson L, DK Hill
A, Hopkins AM. Breast cancer cell migration is
regulated through junctional adhesion molecule-A-
mediated activation of Rapl GTPase. Breast Canc
Res; 2011. 13:R31.

7. Sheikhpour R, Ghasemi N, Yaghmaei P,
Mohiti J. Immunohistochemical assessment of p53
protein and its correlation with clinicopathological
parameters in breast cancer patients. Indian J Sci
Technol; 2014. 7(4 ): 472-479.

8. IAf RoC L. World Cancer Report.IARC;
2003:188-193.

9. Jain R, Abraham A. A Comparative Study of
Fuzzy Classification Methods on Breast Cancer
Data. 7th International Work Conference on
Artificial and Natural Neural Networks,
IWANN’03; 2003:1-6.

10. Sheikhpour R, Mohiti Ardekani J. The effect
of progesterone on p53 protein in T47D cell line.
J Urmia Univ Med Sci; 2014. 25(7): 18-28.

11. Fentiman IS. Fixed and modifiable risk
factors for breast cancer. IJCP; 2001. 55(8):527-

http://rjms.iums.ac.ir

en g 50 el b, @

5 LAYIAY JJARIAF e 8s 4 s 5 4 WDBC
5l oolal b pien Ll .ol s 790/90
S 5y P ST g St (g )55 )
3leolaiwl b g 7.40/40 =ds 4 CfsSubsetEval
S 5y PRSI ST g St (g )Ty )
aslllas jo 08l cews LAFFY cds 4 il
S e Pl e S5 LSVM. g, Ll
Olo s ZAYIAY 85 L CfsSubsetEval 4 s
(F0) 0903 (i (s @ |y by

ool LY-VY Jlo o )l Ken ¢ Salama
03l oLSL (g5, = ZAYND 5 ZAY/AY clBo 4
3 oL g Yao (YF) scsl cuws WDBC
MARS RF sla g, jleslawl LYY Jlo
Cewd LAFIVA o JAFIY JAPIVE Cdo 4 S S
CB 0 by, aSaioly lis isen Ll Lol
SVM g, 5 LAY F cBo 4l)lo C4.5 puonas
s Maldonado (YY) el ZA0/A0 35 l,ls
S5 5l ool L YV Jlws o o LS
SVM oauS” gaudalds g Fisher 554 bl
s RFE S5 ol SuSS Lo 74F/Y cés o
Cwd 1ADIYD B 4 SVM s0isS gosdal
(YA) sl

gy 5l eolatwl b caadllae ol o ool &3l Jow
ol o (e (psS Slaan JBs 55l
4 WDBC (slaools acgomme 59y p (owilil
5 ooliwl Ly g cdly cws AQY/AY cbs
e GemsS Slin (JB e slagh,
S35 2 Sloed 075005 K g (puarlil alols
ZANNY &Bs ay WBCD sLaosls acgoze
-l oo sl eslaiul b cus i cpay .zl cawo
555 Slallas gl .cdl olidl s il
WBCD LsLmoliAlg: sodls 55, Olddore oo
3 Sle ol dslllas b anslie ;0 WDBC
bl coul asdlas () jo oo &Il Jow 55
el L sl jig, aS ols s a sl oyl
Gl ig; B 4 gl lb e (ansiis

A0 515 5 O FF o)l VY o, 5jl) isSibijs oglealan


https://rjms.iums.ac.ir/article-1-3266-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

based on thermal images using a combination of
network SOM and MLP. Iranian J breast Canc;
2012. 5(2,3): 71-86.

27. Tan KC, Yu Q, Heng CM, Lee TH.
Evolutionary computing for knowledge discovery
in medical diagnosis. Artif Intell Med; 2003. 27:
129-154.

28. Kiyan T, Yildirim T. Breast cancer diagnosis
using statistical neural network, International XII.
TAINN; 2003. 1-6.

29. Alpaydin E. Introduction to machine
learning. (2th ed.). London: MIT press; 2010.

30. Chaurasia S, Chakrabarti P. An approach
with Support Vector Machine using Variable
Features Selection on Breast Cancer Prognosis
IJARALI; 2013. 2(9): 38-42.

31. Aruna S, Rajagopalan DS, Nandakishore LV.
Knowledge based analysis of various statistical
tools in detecting breast cancer. Comput sci Inform
Technol; 2011. 2: 37-45.

32. Fallahi A, Jafari S. An expert system for
detection of breast cancer using data preprocessing
and Bayesian network. IJAST; 2011. 34: 65-70.

33. Lavanya D, Rani KU. Ensemble decision tree
classifier for breast cancer data. IJITCS;2012.
2(1): 17-24.

34. Setiono R. Generating concise and accurate
classification rules for breast cancer diagnosis.
Artif Intell Med; 2000.18(3):205-19.

35. Bamakan SMH, Gholami PA. Novel Feature
Selection Method based on an Integrated Data
Envelopment Analysis and Entropy Model.
Procedia Comput Sci; 2014. 31: 632-8.

36. Salama GI, Abdelhalim MB, Zeid MAE.
Breast Cancer Diagnosis on Three Different
Datasets Using Multi-Classifiers. Int J Comput Sci
Inform Tech; 2012. 1(1): 2277- 0764.

37. Yao D, Yang J, Zhan X. A Novel Method for
Disease Prediction: Hybrid of Random Forest and
Multivariate ~ Adaptive  Regression  Splines. J
Compu; 2013. 8(1): 170-7.

38. Maldonado S, Weber R, Basak 1.
Simultaneous feature selection and classification
using kernel-penalized support vector
machines. Inform Sci; 2011. 181(1): 115-28.

P40 sls = O FF o les YV o5 15il) |_..5lilH ogle alan

wedlain 8> (6 2al L5 55T 51 oolitd b oyliy o pos uieits

30.

12. Berdi  Ghourchaei A, Charkazi A,
RazzagNejad A. Knowledge, Practice and
Perceived Threat toward Breast Cancer in the
Women living in Gorgan, Iran. JRNM; 2013.
10(1): 32.

13. Litigate J. Predictive models for breast cancer
susceptibility from multiple single nucleotide
polymorphisms. J clin Canc Res; 2004. 10: 2725-
37.

14. Madani S, Izad B, Kanani M, Khazaei S,
Hamzeloie K, Molaei Tavana P. Comparison of
FNA and surgical biopsy result of palpable breast
masses. J Urmia Univ Med Sci; 2012. 23(4): 422-
426 [Persian].

15. Raad A, Kalakech A, Ayache M. Breast
cancer classification wusing neural network
approach: MLP and RBF. The ACIT; 2012:10-13.

16. Sheikhpour R, Sarram MA, Zare Mirakabad
M, Sheikhpour R. Breast Cancer Detection Using
Two-Step Reduction of Features Extracted From
Fine Needle Aspirate and Data Mining Algorithms.
Iranian J Breast diseas; 2015. 7(4):43-51 [Persian].

17. Nahar J, Imam T, Tickle KS, Shawkat Ali
ABM, Chen PComputational intelligence for
microarray data and biomedical image analysis for
the early diagnosis of breast cancer Expert Syst
Appl; 2012. 39:12371-12377.

18. Ameri H, Alizade S, Barzegari A. Knowledge
Extraction of Diabetics Data by Decision Tree
Method. JHAE; 2013. 6(53); 58-72.

19. Lavanya D, Usha Rani K. Analysis of feature
selection with classification: Breast cancer
datasets. IJCSE; 2011. 2(5):726- 734.

20. Delen D, Walker G, Kadam A. Predicting
breast cancer survivability: a comparison of three
data mining methods. Artif Intell Med; 2005.
34(2):113-127.

21. Sadoughi F, Sheikhtaheri A. Applications of
Artificial Intelligence in Clinical Decision Making:
Opportunities and Challenges. HIMJ; 2011. 8(3):
440-446. [Persian]

22. Milovic B. Prediction and decision making in
Health Care using Data Mining. [JPHS; 2012. 1(2):
69-78.

23. Marcano-Cedeflo A, Quintanilla-Dominguez
J, Andina D. WBCD breast cancer database
classification applying artificial metaplasticity
neural network. Expert Syst Appl; 2011. 38: 9573-
9579.

24. Hariz M, Adnan M, Husain W, Rashid NA.
Data Mining for Medical Systems: A Review.
ACSTY; 2012:17-22.

25. Alavi Majd H, Vahedi M, Mehrabi Y,
Naghavi B. Clustering approach in DNA
microarray. Pagoohesh in pezeshki; 2007.31(1):
19-25.

26. Ghayomi zadeh H, Droud gar moghadam A,
Hadad nia J. Clustering and breast cancer screening

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3266-fa.html

Original Article http://rjims.iums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2026-06-26 ]

Breast cancer diagnosis using non-parametric kernel density estimation

**Robab Sheikhpour, Department of Physical Education & Sport Science, Taft Branch, Islamic
Azad University, Taft, Iran And Hematology and Oncology Research Center, Shahid Sadoughi
University of Medical Sciences, Yazd, Iran (*Corresponding author). r.sheikhpour@yahoo.com
Razieh Sheikhpour, Department of Computer Engineering, Yazd University, Yazd, Iran.
r_sheikhpour@stu.yazd.ac.ir

Abstract

Background: Breast cancer is the most common cancer in women. An accurate and reliable
system for early diagnosis of benign or malignant tumors seems necessary. We can design
new methods using the results of FNA and data mining and machine learning techniques for
early diagnosis of breast cancer which able detection of breast cancer with high accuracy.
The aim of this study was to diagnosis of breast cancer using non-parametric kernel density
estimation.

Methods: In this study, 699 samples of benign and malignancy with 9 characteristics from
WBCD and 569 samples of benign and malignancy with 30 characteristics from WDBC were
used. Then, a model based on non-parametric kernel density estimation was proposed for
classification of WBCD and WDBC data.

Results: The results of non-parametric methods showed that Gaussian kernel method based
on Euclidean distance with accuracy #97.93 has the highest accuracy on WDBC data and
Gaussian kernel based on Euclidean distance and k-nearest neighbor methods with accuracy
7.98.17 has the highest accuracy compared with other methods on WBCD data for breast
cancer disease.

Conclusion: The result of this study showed that non-parametric kernel density estimation
based classification can be used for breast cancer diagnosis with high accuracy.

Keywords: Breast cancer, Non-parametric method, Kernel based density estimation,
Machine learning brush
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