' o)y Alis WA 3l5 5 VFF oo (Y o) 55 15jl) ;g Siidja ogle alan '

http://tjms.iums.ac.ir

2 G Jloanl (JRz (5 y0l40 3591 2 51 ooliiasl b liny b paw apsel
Slawd b g,

o5 #) oyl D ( Foho A (S pole oKl (5596l g g3 lsdns 3 s g )yl e oMol ST oK (i dnlg o Sy )T 09,5 1yg0 G Ol
r.sheikhpour@yahoo.com .( Jsue

r_sheikhpour@stu.yazd.ac.ir .|l w3 w3 olSuiily 5guls iz 05,5 2159 Foans !y
AFNYNY sl )b AF/AY - bl g )b

LXVCES

i L S 95 5 g & el sl el 5 GBS i S0 3929 5 ol 05 (e 3 (o Sl iy (o 18D g A
by Ol ondle 550k 5 slSools (SOSiST 5 (g gl ] (S5)5t0m0 gl 31 edatul b a0 55 41 (6905 by 0355 (1392
adllae oyl plonil jl B sl iy by et @ B (VL s b &S 5,8 W)l iy b plS 395 (ardeis 5 lolid Gl |y g
sl et glo by st Jla! (JSe 6yl 25l ) ookl b by olb s asds

@505 08 Jols WDCB 5 5553 L (b b by 5 oud 55 43503 538 Lols WBCD o315 oSy (sloosls | aslllas ol 13 1)l (5ig s
sla sy, jledliwl b WDBC g WBCD  (slaoh degame (saidib (gly (Jso 1) & G g b o3liel (559 Yo b wud s g mid o>
D LBy s (e (S (eSS

€8 by useldl Alolb jy oo oS (gl SIS 3,0 (o) 45 o> (Lis WDBC wls olol o sty b (sloisbyy o ulis Al
85 b lad (55035 K g oseldl alold e (s (sl JIS3 351 sl 5 ails gy plo e 3 1y €8> o YL ZAV/AY
223ls WBCD o3l ol55L (695 2 lias sl paseis clps o sbgy plo oo ;5 1) €83 o 5VL ZAANY

oAt gl (YL e B Lyl e laten o) g (e Jal (JSe 5l slagts, 4 ob oLt adllas ol gl 15 S Aot
29y N8 & Gl oy

Oedlo 653 sl IS 350 (e bl g, ety (b o 10 51g4lS

S92y Ol gl 4105 S ) Jloz!
9 S e YL ol ol SKaagn () 0l
oards | (B b Gl 51 (L5
Cldge g il oo gilen ml Pl 0
2l g e 9 S e JuS 0 aid i laygas
do adid 9,8 o1y ol 3l (AU slasaly
A 0,8 sl |y aslasls ol sllinog; o adge
Obey 5o Slom Al o b LLI | )0 s b
B dJl—uJG—J L5‘L_c.’ ‘)._~o Ml"g_s—‘“uw
sl o 5o Lol by 45 alaeils
aS oy il sy e onds oold anseis
cdy i byl ol aS ol jo ol ol
Ae) el 4l malS ao s Feoa il 00,8
Oialas § 335 el G 052y cnlpln (V)
L 089 me Ui 9 &390 4 pasedd sl

doddo
96_.‘4‘)9)_L:.>6LQJ_4L€- J_tLa.w )..uL: )_!‘).)
0359yl RoS Ay g D9 o0 obu‘é_'a.m
Oty ook j3 Sy (gl 9 Sy Sl
S o 3l a0 YO Lo a5 (V) 0gud o0 yomie Ll
P i G Gl b 5l (26 sl s
Ol Egums ax ST (F) 04 o0 cd0line JLo T
oL Slw Y LYo 5l 8 e 0 6 ke
Ve LA o sl Sl cllagy lojle )LJ
bl 2 098 o0 Jlars by by 4 05 S
(YO LY 2l |).>.>5_>5.o6L®Lo1

dl R \)w\


www.sid.ir

@ eedlezsl I 52l uG 3560 5l ool b oyliny oyl jus arieis

o5 3oyl 4 el 4l (555 e
Tan .(Y0) asles o aab 1) gl sla Sl
@lad o 90 (gatail ST S5 L)
) ganadib s 8 gl il Gl (S S
=AY F cBs oyl golerig g, waSsls
S35 2 1AVIOY 3 WDBC eols oS30, (s,
5 Kiyan (V%) c8L <o WBCD L1
5 GRNN RBF (sLs yig, (o) 4z 0,500
.o::&lo)g: WBCD slaosls dcgozme 59, » PNN
RBF s, 45 ols plts Lol olile;] gl
C 85 IS PNN b, AFNA b sl ls
Gl JADIVE B sl MLP g, 5 /A
S0 00 gavadds SIS (YA) ,o (YY)
olzl g 5 (Shg ol L CART oenas
WDBC 5 WBCD (sleoel ol (59) = =5 52
oLzl jleolaiwl fjgay CART ol )
cds s WBCD (g5, 5 1A%/ AF s 4y s
sl 5l eoliiul b s WDBC (g4, ,» 7AY/AY
s WBCD (g5, , /25199 cBs 4y Shg
oolitl .28l s WDBC (g5, ,» 74/ A
ol o3l sloas zl sl Gl —ogas
Lo iSs SaS L g (Sigw (gl sl
sl= 1, "“"T)lsgs‘":"‘“f‘“ Ol$ee Gedbe 5550k
S8 L oS 3ges (b Ol ol o Garsels
Ol sloygegi (139 e b o o> (VL
Soolaiwl Ly adlie sl o acs ez iS5,
5 s ISl 0 )51 (sla b,
Ol ] ol 151 odlls 2l sl Slogas
Ol s is gl I (Joe il (S59m

w23 e b

SLETY
ouds &)l Jow .ol asls,, WDBC ¢ WBCD
35505 glagsy, 5o el (siluaig » (e
o=l sl sl aie bl 5 JBs (6 el LU
ablate oo liel STl eolainl b jglais
a er})?ﬁ] LSLQO;)L) A_CM SS9y » 4-f01d

A als o Jow sl el b digs Hlade o

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

Sy oo B3 A (59,0 (il yus 0055 (09 e
009y (ks 5 S eld 4z ST.OVY)
GRS g A (g gz (Ol (o anSlS
L (ol el Jgome sla by, b anyls
ST SSRIRT VRSN JOUUN] - VIS I PR G| p UMW
& 9 Ol o 08 (b yw (oBg, (FNA)
Cl oot Zlpwl mlbe g, cpl yo el
5 0 Sy Sluogas cwyp ¢lp s
OF AY) 0,5 0 )18 sy 9550 98wy So
b e Gidgim Sluogas gl Sl 5l o
s iS 1) 0098 o9 e b e 093 g
bx_,ly‘s_.o.a CarblB LSl a5 (604l90 40 0l
oSy Golen o mB e b o9 mGheS
Lgslfoob L;Lm.i:.:.i?j 6)-’9"’“[5 LgLaJd.c ..\.’Lo.:
Sl 9= slesnly wilg oo (eile (5,500
sl asbs WLQ LS)f:f‘)L.’. OO NP sl A_iw).»
<ol (Artificial intelligence) cgiao igo
Lo 5 9malS 4y b )65l (6,5 50 g 25 L &S
S 1) 055 LS oS ams e |y lSal oyl
LSS5 059l aled aiy s 50l
Olims an e dle 5ol 5 gslSeslsy
s s len pasid 9 plulid lp 2l SuSS
S 4o )l Sapae o o)l ganains
aeiS Slp 2ogSl (53,5 Iy (s (g o0
3 2ol 9 5l e 5 Ghlem S
OBy 6l Sy sl SeS il oo o]
Oty slapimw Cpeal daipl o axil
Opmaaiie 5 (Sl & pias (nl 05l o0
g aiily o0 53k F 380 (6 S puenal (o el
L o DS o oS | leo;;»\ slalas
oSy oSl g5 o dbyianns (2l 31 o0liial
Lg S Jhmn gl 5o 1) (SB slavosls
Loaisje uals ogai Jolov (g i Slop>
7o sl plame 4 Sl b Gials
Mt (S5 (655 ool Gty SloppTns
(F-YF)

4 Lg‘dﬂ..\.:.o_.ibs.m b5 Guui’ﬁ) 055)_91
@iy adib gl (2oL, Joe SO GRS gz
T2 (Hy a8 plail Slbpw Glagsdl oS

http://tfjms.iums.ac.ir


www.sid.ir

en g 50 md b,

WBCD ol oL sl Sho =) Joo

Attribute Attribute Values of Mean Standard
numbers description attribute deviation
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
WDBC osls ol slo She —V Jo>
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)
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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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