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2- Artificial Neural Network

RULC R PRI PR

docris -
34 Ol 51 e 1y p a5, 0oy 528 55 Ol Ol 5
Cle oy S5 2l 065 Ol e e 5o 1) s 45,
Ol Sl g5 ol w b Ol s 0L S
005 o 02 Ol o imld Ol Ol V2L e
d e ey Osddee G VL Yol s sl G o
SMe 538 e o355l Olgzr )3 Sl Ol Oles Sla
BRI - VIRVIRPRNE SPIPRYA BN P [t R
IFT Al e 5w £ 0 v e VL sl

ORI b 5 Olg O e 4 OLDe Hled 5 Ol o
Ol pl 53 Oty O 1w a0 OLMtse 0 ,Ly5 &S pags 455 .o
iy Jole ST Ollen oS ol nl )55 0 ok @
Ve ol 4 Ml e 4 0T S0 5 s o OLES 1 (6 5ley
[E] Sl oo sla, 538 51 2aS L

s el (Sopd alee booles IS sl )
33 5 e 3yms L aS ol Ol Ol il
By e U R S-T Rt P RN
Sl Sl gl slse del 5 1 Wl plaze LlS
Coge o Jee s b paise oL Sl e S
OIS 5 Sy (e oS edle Syl 5 5 8
Slos s sible L SIS 5 Ollsl 5y, el ol
sleals sy s a0 Bb 5 ssde Dl Gl
S el 5 e S bSOk (S5
S a5 S (Jsd B A= s S el
b 5ol (S SIS pele laasly dows 4 ot 5l o
S plaes s s )b cendanl Soles
Do S sl S eSe s Sl ale S S sl
s o b Sl Ko sl ulaly cs

1- Breast Cancer

AD o) AT o 5losis F 0590 )l ! (Sulb 3y Ky jud alxo | FA



Sl g0l 53 dioms (b o (Sla eIl S

Tos 5 o3l =Y g oy =) Sl Ln g ol a eyl ol
oLl SIS s g pds Ly =8 Tes g 4l IS5 T
Sl (lial 3y pde 3525 =0 N0l il s
oAl 53 ki o L a1 POl L
T 0 gl 5 S S5 =Y o 0l 5 S
b om0 IS s B sl S 5 S sl —A
8 g ) L0 eSS 5 e S5 B
Soamn 33 Sy 5 SLgbl 1) Lad gl S 5 S

TR sl el Y gl IS 5 S

IVT ol (V) Jsdr 3 Bg (sla el (5108 0S 6 0

1- Age

2- Mass Size

3- Margin

4- Asymmetrical Density

5- Architectural Distortion

6- Irregularity of Size-Calcification

7- Calcification-Shape

8- Calcification-Number

9- Calcification-Irregularity of Density
10- Calcification - Distribution

11- Morphology-Calcification

12- Associated Features

S s asid mlL VY S s 6T e b
02 el gl (B1S pele slat 5 S psly lan
5 e @5ed £ il VA Gl 53123 S 18 L
s @S B g S Sl Sy ot A A Ve
RGSUW PSS WA W b

(SINF s SRS e A 4 e Y e
S8 (o5 M) ol 8 sl g 0550 losim)S
e Sl g S8 (o0 WA) Gl ) 0503 o lee sl
(o5 YD) SV orlen Sl g SIS ()50 ) (s 50
e b s S8 ()5 Y) $o¥sde ol Glosiw LS
oA D8 5 (o5 1) Lesied (5,50 0) el Sl
el 03,8 IS (5550 0) e

(PPl Fd a8 e R e Vo 03
el (ose YE) StS 5 b (oyse Y1) Legisl 5 o
(50 V) ot s ol sses (o V) o
V) bl sS o5 5 (o ™) Gl 0505 sl sty
sl 03 S AU 1, (550

Jyl o 53 S 350 4655l Sledbl (g4 e o
Coidgl, Sapn i b SISl S gl o
G 2 3 5 gl Wb g Sl 1 edd fpme b el
Slam ayanrl e bpgs e 53 s S e 35l S 5551
5 Sl ISk OIS N S S sl b
Sl Dl odisp 0555 S Sl naly S olen 4 e
Ol €595 SIS oL o alo o 53 LS o o3l
S5 ks Kdd S 5550 5 e 93 by w p
Vosde bty Slse 5 e dde b A 3l oS
S S S s nl w s B S S )

A LSS e N4 el

AD ylbuamo) AY 0 5lods F 0598 ¢yl (S 33 Sy jud alzxo | £



L;..A}&.«is_).hb‘.%\‘f (5_)‘.‘556};3*\ Jsaas

S5l gl el e sl s
ez o G (e Ol 0
0555 0310l No Mass '
7 Mass (mm)s ;|

o35 il SO None ‘
Well-defined A
Partially-defined ¥
Lobulated A\l
Irregular-defined ¢
Spiculated °

e - Absent .

b2 Dl L7 Present A
3l 55 L s Absent '
Present A

Il s a3 No .
s O eSS 5 Se Macro \
Micro-mono Y

Micro Irregulare Y

La O gl KtdS 5 S S5 No .
Rounded A

Rounded & Irregular ¥

Linear Y

Mixed ¢

Ol 5 Se sl No '
0-5 A

5-10 Y

>10 v

S s e o Absent .
Ol 5 SCe Present |
b 050l ShnndS 5 Sn 3 55 No '
Diffuse A

Clustered ¥

Mixed A\l

None .

Benign )

Not suspicious Y

Mildly suspicious Y

Moderately suspicious ¢

Highly Suspicious 0

Ao als gla bl No '
Nipple retraction )

Skin thickening Y

Skin retraction Y

Axillary adenopathy ¢

A ylioy AY 6 ylouls ¥ 0590 (3l ! (Sl 3y S jud ddomo | Vo

RULC R PRI PR



Lk S it 1 i

L iy 8y S A 43 i g

L gl s 3y 3 By L Lt

Sl g0l 53 dioms (b o (Sla eIl S

ol o 5SS Slads sl sl (6 S e a0 51
EI'I'OI' )‘Mjw‘aum;j_ﬁjbjb\"' Ajjj._:

ML}_A[S JJ_A k;a_w‘ ﬁv\—«-il&:—:’: '/'Y f‘jﬂgoal

k;a.w‘ eJﬂT (Y) J&J DL dwafr

b e

EETIE]
1 bl g
Oy 23l g Dlal 031, 3 gy
el g gl gLl g g
Ot
L ki 15y e B0
L By 15y S

L el diy e s

Sy ey sl oLl

e 4Kt Jol€ Jue Hlale (il —Y S

lo bl S slaws 5l g S sk o Gl g ¢l
05,0 Sl Y glgsp ol Olge 4 2505
Y Olge w50 055 S s Sle Y Gl ol Olss
ol a1 Ly ol ool e b a8 k5 55 (r g &
Error goal ; )|, <G oy L 5l 4l Sos s el 5l
JUULRRE RV j\‘)djsbli%fbjﬂlib&@u
A5 L MSE [l 5 sty 55l 1 a5 5L 58 5 00l
Fa 8 Sk S S ol s e e al e
Slasein el Gy /Y 350 55 s MSE slo- o
(V) Jsdzr 55 hagim ol oo 4y JLS 4 eas S5

C,.v:‘ IS w}’\;—

P YYP-V- V- T VE- B g
Sl 2L e YT Kl 5l L e ) o
b mU s s Yy Sle Y s 58 sl
db})}HYLSL@_}JJJUaJ.{HJFezu.fﬁu\éb_}))ﬂ\.i‘y&‘ﬂ
s e S b 55 055 VY (JalS Jue) sl 5s oSl
e am azr g LU Ad el a5 [Fo VA v YN0 Oy )
S s h bl Gle Y sl slia el oty s
Gy Gle &Y 53 055V Bl b s ot ol o
S Sl e Dl Slor Y sl slas Sl sl
,#ﬂ;yw&@ﬂ&gupgwﬂw;\
JLL)JS/‘}JJ—*L;‘V‘)"QS;JECL‘JNL°%
Ol ST Jl s dal g IS 53 slaml sl 555 3L
J—")-’j-*ﬁjai-”l—l‘);f:‘)ﬂidl—“”‘-’Q'-:"-“‘L;'(’M
M&)HTLS\JJQJ_}J&J‘):J%LMJA&WL}:W
el eslial Ut L3l ey oty SIS ol 65
spd e paste 4l 3 &S Lol s 51T (MSE)
Olonr CE‘})JMQ}J&A&}#.JF}’)@S (+/2Y)
g Ll hgy ol 0 3l e bs 45l (355G S
25k eesls S8 s vV w Y o )
S b s s | S Brror goal o« gl aeS Sl
ok s 3 51 ST Sl sl LSS Sl

Jﬁd;’ti)"“sxﬁm&)jb L polie ol el

1- Feed-forward
2- Back-Propagation Resilient
3- Mean Square Error

A oylioy AY 6 )los ¥ 0590 (3l ! (Sl 3y S jud admo | V)



(Lo eyl slss a) VY Jpb L (050 Sl o G
sy ol Sletn Sl S Sas a5l e A5 alal &) pea
o WSt gl e lens bl S Blae g5
Al 0T il o bl e L blae ooy STt
5oy edeii Gl mel,l of (sl S& STy eds Gl
Jmed Sl Sl g 258 (e 00ls Slbts &S 2550l
A SES e e sl gls eyl b oSS ) S31 S
ol Al ol Wgai E0 5l (pa350s ) 250 a2l
YA ol ar a3 el Glgesises S o e 515 525
My S5 sle Shes 5loslinl b aS ddr p555055
o=l s s e WS 1 S5 s S p s Jud s
ol s a5 50 35 4 b G oy aslsl kT 4
Lo 2l oy o il ST sllad &0 oo slilal Ly
Voo |y s slas st S (,;wij\ el s
i S o S Gl el ple s sed i
s S e Sl ety e LS il 5l 3
LV e=A] Ll s

Lelos slaas o Y oe

Camarm o310 1 T
Clali? Jlac=t 20 /A

Uil o)
&LEJ 3 abi 5>
Sl s Sy S

Nl Y
e (S5 S sl s Olse a5 ool 0o
SO aiS (S5 03 padd Cunls O jalol>
SLa rie 5 o 5ad esliinl 4l (355l e 42
S Ailee WY dsb L psops g andy SO Sl pl 20

6- Elitism

RULC R PRI PR

OB 53 Gl 58 G, LK 4 me St alad B - g

s Sh Olasia

sae VY Soss aY oy 5 sl
sde ) Olgy slaay sluws
sds 0 Olgs Y lads ) sl
sde ) A aY oy s sl
QRIS S gy
T las LEs ey Ss gl &
ey Tl Sl e 5 Skee
o ok
Voo * LSS sl

disges (5L el Ly LAIHI O
S bl ool K55 05 g5 S Sl ek el
Al eslinal acg sla mel,l Ol gl o sees e
boj_}ﬂ:w‘)éobmﬂ‘é)yw;%)‘bﬂ(v)p

fitness calculation

selected features

Genetic Algorithm

e sias gmac Kb b S5 ol SIS 5 Jae -Y K

1-Sigmoid

2- Back Propagation
3- Sum- Squared Error
4- Learning Rate

5- Epochs

A ylioy IY 6 ylouls ¥ 0590 (3l ] (S 3y S jud almo | VT



Sl g0l 53 dioms (b o (Sla eIl S

-ﬁ’)ﬂ ks ) Sl Y a w0 bg e aig gla el
St 5L i 5 el s ol Slass slasd e
tmlons o sline Olgy Y sl sl b S5 o, S
Ole O 53 48 asls JSi5 1y (sl akin s 50dg 03 a
e 53 O s el s A8 ol
Sopd e adesde 45 ghailes .l asiiaslen
Slass el s La eyl 51 pam g g el VY OLs
S A s Ul el ol S v-::’))i” sl
A5l OF aghis gUlss e 6,88l s A
3 S S s S SS il g b 5l
Ay a0 Oy 03500 B b | (ae 4 e
DV AT el e 52 s = 3

4ol Oy Cad ol an by e la aul p oS
FaeelS SO s 35 Ml etk i s MATLAB s 5
el ;S5 oY il ol |l VA GHZ 63l L £ oy
la bl il g ¢l S5 0, S 2 L e S
@79):}_‘\&16&5@@2@@\/ Sed 53 paslS
A2l oo S5 vy ST lee sae 3 S

Jue Lyl o g —F-Y
et At s TE el 6 e ped Sl 5SS
k;\J_.eJuL@Lqu‘\)\)JV_JLJm}J)eW \_\)
Jie ol s be laslinn a3 5od e3linal 402 sl
&W}M;ﬁj}ww‘a}&‘ﬂ
wl;majm.k.&l;@b}mi' w\é‘fROC L;‘Mﬁ)

G| e..l.AT (f,) E) (V) J_}J} B ﬂJL;.A U'i‘

S ol pde b bl G 4l cnl e 5SS e
sl sl SheSs i crl 03 b dlae el el
Dt s s el el 035 S0
Sy (ol (S5 53 Coles ol b ol
ol e B s el 535 sy ol 3 5 el
5 Samle e By 0w (Rl OLlS 1 (Shs s
25 gy S50 i ol SRl g s eais S

3L dals (il 50 ROC s

Fitness = Se*Sp )
Se=—11 ™
TP+ FN
N
Sp=—— )
TN + FP

il Sy s pasid Cawle>= 55 4 Sp 5 Se
Cze sl o 5 oo Fn s Fp In Tp 5 sl Joe
6%)@)3[3 6@@;@)3 (51.@1.6’.«6 Sy 6u
Cnlo auniloes 5 ol gl el )b b e 55500 6l 5
u_“ob..l_&uf ;v\-’)‘j CU wbuﬂ\};:fu)b} ;}i})
oS ol l o ol e 0 (S5l wb Ol 4 asl
uwﬁ)‘ﬂ oslaial :)jﬁMATLAB .h;;u:)b &:Z.»j
ol Ll and el 31 e T s g sla sl
Y 6 Le ol sl el Cbisl sla el s
j(".’.:}_“ E:LQ..:_MJ‘ ij.y [\O j\Y c\'c\/co ‘Y’] A‘J\JL: )\ Q%

AJ}—“‘RHJ&—;’}&)}S/J‘)%C’_XBJ—QLSB—’

A oy AY 6 ylous ¥ 0490 (3l (Sl 3y S jud abxo | VY



RULC R PRI PR

iS55 Jae sleSiinls @ bogs e sla (el —Y Jpua

e o Sy
s ek
TN FP
A) Bl s s
(A) 15 o 25 (s o) (G sl a)
Sholesy S5 5L R
Ol 3854 = ®) s, EN TP
ol e (Cow sl i) (S > Zua)

Joo LSt crslae s a3~ pan

ol e i, ol g il
e Sen = P 100 csten s FrF =P 5100
B A
B T
S Spe=7NXIOO S ol e S FNF:%XIOO
o3 Acc = M bl 35050 oS Misclass = Mx 100
A+ B A+ B

Osed) Bgar br (55 (uac 4Kk L EAIS Jas 5 JalS Jue 3l sasl ey mli i —0 Jsaa

SEN% SPE% CC% MIS.CLASS%  INDET.

ANN LIS Jue 01 Ve Ve Y. R

ANN il el Ju Vo AY A \g .

O30T (5 B £ (555 Ol Y Lo L alans Gula it b S5 w1 5 peme 4Sad (oS5 e O saal ooyl i —1 Jsus

odd SOl gl sl Olgy Y 5o gss sl ACC% SEN% SPE%  MIS.CLASS%  INDET.

AR AR Y Yo Yo Yo Yo .
\EAEERARARRRE 0 Av Yo AY Yo .
\EARKAREERRN \ Ar 4 AV Yo
ARRRARERRRA! Ve Av Yo AY Yo
CEAR AR R V'Y Av Yo AY Yo .
CEAR AR R Vo As 14 AV Yo .

AD oyl y MY 0 5lous ¥ 0598 ¢yl (S 3y S jud alxo | VF



Sl g0l 53 dioms (b o (Sla eIl S

L-r

Cacus s od 930l @&3 —\-v

Sheeidnsl San mbi bdbe gl bt eslis 1
53 Loy LB LD Ad auls a sl el S
Ll pdlel SIS sale slal et pt b et 3550
GG s S 0 s 1 T las s 5l ey sl
S 0l ssed gy i el 4 LSl

)‘V\JJJ_»Q)L&

aseiall =)
S T

o Lt Yozl Y
R
=k 0

3550 53 35 se W yes WA Ol Sl Ll Cs S sl
S aeialios 8 0o L el 5 led Ll £ sal 00
[PECIENL N PRPRE S VPRIV Wy 3 W =l sl
S (1=69) oa5lbedl Gla 4 gad 3550 53 S50,
Ty P R P PR U PP
V) dsdir 3 gl cal T 5 7Y AT Sl L5 Sl

el sl (6] 55

Sl gl Kty 5 €53 Jao Hf sael s il (Kikie dglBa—V

S g
' S 5 ke
S5 P 230,
SEN (%) AY T
SPE (%) o\ AV
ACC (%) A 2
MIS.CLASS vy vi
(%)
Az YA ERVI VAL E

2-Indeterminate or Equivocal

'ROC sl saaie—V-Y

a anly 3k A B 2B 5 Shs cpmles oS T )
w155 el S 5l 51 s el I Ol Cma
L CasS Pl 5 a8l L 58 Soso 4 s sk
ROC (b oo Jebos 511 comled alie S0 L
S el boalie s Je U oLl sl
M2 ROC Lo s salizad sdal s 3 31 5030,
S aslie Gy biee o cl (5,5 il K
SL ROC Ll 55 55, 0 LG ais lediy
Byt o Pl Pl 5 e el

(FPF) Coysh oo oS (TPF) s ot o5 )
GRSRES G y3 4 a8 @y 35l g0 5l (5 S Olge 4 ol S
S S Ul @ pss S 5 (Comle J20) Ll ol o2l
Ll ol osls yaslS N olidl w oS S 3050
EE 5 S s amlis b S s sl (1- Spe)
G palis 3ol aslons LB Skl A i 5 35
25 o 30 slicd ROC sla o s o 0l
el iy S sy 2D Olpe 6l ol (Ay) e
lr S L canid ol 5l ad alf ziy S hiles
=) i ) S Ll g e Sl s w3
Vormd -4 S Ka ¥ ot ot Yol =Y ot p
S3HFL @l O b ) e Gl e 0 5 e
o MU et P b et LS andlae 50 Olley
Slaze LY 5) ol w3 sol, S obosl @l s S
LY OS5 edos S Glae )0 58 (o 05 5 @
oSS 45 palie pl Sleslinal by w5508 Al o5 3 05k
ROC Jov 5 425 o pase S ROCHIT ob 4 o151
(o 430 £ 5l LROC o S a5 iles
2230 s 1l 0 ) S8 0 1T 5 e 5 s e

1- Receiver Operating Characteristic Curve

AD oyl y MY 0 5lous ¥ 0595 oyl ! (S 39 S w3 alxo | VO



s llodls (5 4o gamn S 515 A5l Sl a8 gems 53 5l L
DS 53 8 55k 1 IS ol 5 e ped esliad (53T 6l
S sl 5 sl 53 s wsed aes 1B s
5o 1y edel s slie Sl e 3L 0l 03l
$lr 3 ROC slajlssns mussad sl o (VU5
(O)Se 5> S sl S 5 oS5 Jbe (oS Jue
RO S|

G-t

GlaysiS 53 05 e 5 S Jele opmld Oy Ol e
Sledisy 3 odel Sl v oary Ll gxes
J=1e 5o olew (pl aslS o g (S Sl g
Jos el 3olse Sl (ol 55 5 el Jlsds )8 ol 4l
woarg LS cul ey b a5 el S s
3L o bl 5l Oblasy Sl (Sobos s Joo O35 o l@
ol o GG LT gl Jae cnl plawl b5 a5 o
Sless Gos 8l o3 S Slaios 3 Gl 53 .l o o
o Qb o 255 (gl L) Slde 5 (6 5 gl s
Soge Glen ) g B e gl S s il
)}@MPGL@MQ&U‘&@AJ}-“JJW“@J?
Gt S ol il ey sl S ds s Ve
L e Sl &35 Sl a6,sl his 5 S 5l =
Sl S s 3b5 sl 4l s w ol pl Aoy 3 g
A & Coanl 53 Ll o S w0 ol 5 o B
le 5 ey Ol o0 ngi“: LY (65 5l sladte
o b Sl paRl A Gl Jae -
Aas o malS gleslall (553

S Dl S b g 4 Sl (65 a8 Je —
CS ek s s il ) GBSl oS g s

.bﬁ& C,.r)))a LSJL‘“). ST 4.5J~p

RULC R PRI PR

@S 5 Jas g as dsad Jols Jas galis —Y-¥
Ogasl 4 sad 0 (555 Jds (Sl bl pslie oo
Ll La e S Ol 5l olas gl &S ool o
S sl Gle 4 sed (g5 4K oS andl Ll el
s ol 3 01 5S35l oS Comal W5 4 a8 A5 b3
oled o5 3B L e 4SS S | ol e ges oloa st
ol s el s 4kl as a1 isel (5 s ase
Gl &gad g, S 2K aUls sls Coenl Lo gl
3 edal s 2B e (0) Jsdr L3 sl RIS
Sl il ool S 5 Jie 5 as S S Jue
5 S s el Ol Coul 3 5de Jadr ) 53 &S
S JoolS Jius 3 Ve 5TV 0T Sl ais s

sl sd s oS 5 Jde S3 LAY GTAY VO 4 pas
Sl &Y Gl 5 sl gl S5 oS sl Sl ey
Lol sl bl 5 sdal oy b o g Lo oslie
So313,5 (V) Jsdr 3 |, S35 oS a5 e
sl oLl asts sla sl Jsdr (pl 53 a3 5o
C L es B sla el o) L S o) S b s
] I G- 73\ PR CIPLCH I SV oS WSy
shans 31 eslizal b o e e Jldis o 7S 4 obs el
S5 S sl Sl Sl bl s bl ol
AL o 6 Ole OF 53 48 w3500 o 5 1y 25 1o s
534S shilen ol ok yasiine dew Olb e jasiiS 3
el oo b bl 5l pam o pd e dalle 5 1 el
o=l S a0 Sl el opl 48 Wl el sl Solabs
S8 Ll ks 4 sl gk il el o bl
Q\J-_:.avﬁl_ajjz_‘i_z__'b&_:.:jj p-:-ijjij‘ Sl Slads sluas
Sy daly giis b bl s s sl xis gl sl
b 6 gad JS Lo e poend Sl 5 IS 031 0L 6l
A edsed pel GU B a5 sezme a4y B3l sk |

AD by MY 0 5lous ¥ 0590 (3l ) (S 3y S jud almo | VF



Sl g0l 53 dioms (b o (Sla eIl S

@,uudjuasuagmj&gu&gﬂsug
O34 3L 3 Q)yjaﬁsaﬁoiywlidpw}\ absl>~

.Jﬁv\}l‘)ﬁ-w\)’jl}-)wu@déj)} du/&.&bl)

n w S~ [4;] (2] ~
L

Frequency

i 2 3 4 5 6 7

Parameters

9 10 11 12

0 NN

Ol s i (st il 50 el 5 (g 586 (lhae - S

el VY Ol 3148 das e 0L () IS s 5as
cobPWbJ@ﬂ\'}WﬁtduﬂblﬁuM
QWW)J&UUJ\)JJ@&J?)r&QJﬁ}
b 53 1) 50 i s O plStendS 5 S0 155 5 b
o3 g Ahandls o by g e S Sl Sluls g
Sla ady ool bzl 5 Ol 3L s Ojlaul
)\TMJJ_\Z&AAML:»AASJ}EJLMJUJHJ‘;LSM
Sel ol oS Wiledd Bl 5 65,8 8 sl bl

.Jbﬁj@)%bi}&i;ub
@5&)}&“@}6@‘6}4‘)%&}‘03}ﬂb
uQﬂWj&pw‘hMuw‘)b&M
J;;_.*.A)K_lsjublij; ‘t\ﬁfuﬁ}@“‘}sﬁ el sl
}jﬂj-‘ébﬁﬁd‘)tﬂ})}'}dﬁsﬁﬂx‘jdﬂjﬂ‘w‘JU‘OM
e gazme 53 550t b VL (Shes oo L
23 el o L e sy L Al (g5 el
S 4 6l 50 5 s 0 5lSehlS 5 Sen 515

Canbl b Ll b Sy a8 550 s (520150 adnen —
G S sl oSe s ekd edalin o S oS K
S5 slS Jda Foly 3050 ol s f«v,;'-vp L el o
i Pl Sy sl e e sl L5 e
oo b el e el ST L s 6 sk
aled L5 bl 1S pele (55801 g0 S (5
St WislS sl Sy Wl S ke -
A3l Cnlee

L St slallast ¢ 355 OLSGl (65 gepal S ke 3 08 =
Aas e Jals

s eslien sae as gl S Ole ol 2
oA 5ok 5 b o a5 Gl and s SUlS
R R PO S POV P B ENK OV RPN
o b s gls 02 Lol a3 "CAD (sleds,
s gla S a8 el OF Colrs ol dha 51060
2l i 5l s i edd a5 el a4 o)l gen
b Sl 5 AS e e aly pite | Jiee e
O I W Tt SCIE Y B3 SV PURE JC JC P
St 5 S5 o SIS F LGl edged a oS
Dbl e 4SS IASL Sl o (£ as ae
Sheslinl b Wil o ples (b (Jibe Culgd 53 5 03 5
e et 5 S sl sl Sl el s e
e @AV el S s eles 285 Olay
Lasl ol 8k 5l das s o s sleds)
gl Al it sla gl S 0l 511 gy sl el
L 5 e ol Ly ) ol Sy sy 5 0350
Aol s (68 pasid apla bl pl y nin ASU
Gl bl Bl 5 asg sla bl £l el Ol pesde

1- Equivocal
2- Resident
3- Computer aided diagnosis

AD lnn ) MY o 5losis F 0593 ¢yl | (S 3y Sy jud alxo | YV



O = N WH OO N OO

% DMD

7] HYB_ANN

SEN. SPE. ACC.

S5 e 3l saal s il Kl duwlie o) alis Hlo gai 1S
c\.‘.u:vf}}‘xdb&i‘}:}l__g

Sed 5 S w8 Gl b ol anly b G ol 3
S Sl @gad (S, TV 31 4K 35 (o gern s
'/.\/'\QLA;;\:JS‘_SJJDJT&Q\.SAQB:}//Mg(l’lzi')
aasile ol ($95 p el 8l Al g
oY Al RISl S o, S eSSl
)‘ L;jl_ﬂ.:ﬁ L;l_ﬁ)l;':-l.w °jj};’ U'l‘ rl;u‘)sésw‘;.}h
bl sy e Sslie (6 S5k sleen s S L e 403

.:\:wa:gl)@ucﬁ%&;‘-
ool o O35 by Llsne o ) Culas 51 SO
S ok Sla €505 0352 05 Js 40 &5 LIk S
:\M&\p\@dubﬁm}f?dudﬂ@
i Lgl (Sl CAD Gledss o 5 o) nl ot
&pouﬁ)ﬁpsmwuu@u)yu:uw\&p

RULC R PRI PR

S oty s gl olas 51 s 3 5 e i
e 80 el ol sl & a5 U Ll sl Ol
355 Oy D L p8 e Sl ot s ot
oo Sl s a4 juall opl Gl a8 i€ Ol e ol
3 ol pl S dalis O30 5 i el Slel KL w
S Gl sl il o CAD leds, ann yles
Fably O &S s OF 5 s K53 oS b s el
D e s L et e 3 U
Lpd o b (55 5sm sla eyl oS ol OF Sl oS
s e TSl oS 5 L BTSS0S
et Sl s [ Il fes iy and 05 L
L e S ens S8 U & wils 5 5050
s S as ol S5 apsY INIY] das e Shals
O 4SS S Gl 1 (00,5 31 ol el Vgene SIS
3 2 (Koo 0l Sl sl lil 51 S s L
el s iy 5 a5 ISl ST 5 AL il
SalS o Ll BLOL sla bl ol sy 05

.J)ﬁw&@MQ)ﬂde

0.8

0.6 1

TPF

041 —+— Hybrid model

—-=- - ANN model

—»—MD

0.2

0 0.2 0.4 0.6 0.8 1
FPF
mae 4Sud sad o)l dugs 5 JolS Jus ROC jais dwslie -0 K
Sl ol S b

AD lbuaoy Y o 5los F 0590 )l | (S 3y K jud alxo | VA



Sl g0l 53 dioms (b o (Sla eIl S

S 3 e S S el ) oS S5 U e 5 0p
s 5ol oy SNl (gt 4 (555 oS 305
s L e b G e B s 0350 e IS el
O35 VL s 4 Gt ol 53 8 S U5 e (1) IS
Jhs pald S5 035 S 5 g il ol
S Sl s oS S oy 50 (oSS
Sl melis Oy Oy 4 Wl e oS 5 e 5 250 Lal

.J)))SQ&ZJ'.;L;L@;'U@MJ

b S35l s 0 S b oS oS el al SleS
S L el oyl81 0T 03 oS S35 a4 Ol by o
SR Ne PUISPR | Wy WP I gy JU S
2l 3l Ol celw Vi Lo g )b 4w sl el
St o 03 bl e B0 Ol 2i3s ) 2 L
L1 S o S e 5 (65l g lads 3l Ol g

S i woslie Sle g oY sl 5 sl

j&ﬂzj&)}_@lﬁsjsdméM.@gud@&l@u

er’)‘}—‘g;f:éjjj—u)"oﬁbx—!@?‘w‘);&wﬁ&:

C.gba

1. Anderson WF, Pfeiffer RM, Dores GM, Sherman ME. Comparison of age distribution patterns for different
histopathologic types of breast carcinoma. Cancer Epidemiol Biomarkers Prev. 2006;15(10):1899-1905.

2. Nogaret JM. Breast cancer screening Rev Med Brux.2006;27(4):S215-7.

3. Piasini P, Parkin DM, Ferlay J. Estimates of the world wide mortality from eighteen major cancers in
1985,implications for prevention and projection of future burden. Int J Cancer 1993;55:891-903.

4. Harirchi I, Ebrahimi M, Zamani N, et al. “Breast cancer in Iran: a review of 903 case records”. Public Health
2000; 114: 140-145.

5. Ge J, Sahiner B, Hadjiiski LM, et al Computer aided detection of clusters of microcalcifications on full field
digital mammograms. Med Phys.2006;33(8):2975-88.

6. Markey MK, Lo JY, Floyd CE. Differences between Computer-aided Diagnosis of Breast Masses and that of
Calcifications. Radiology 2002; 223: 489-493.

7. American College of Radiology (ACR) Breast Imaging Reporting and Data System (BIRADSTM) Third
Edition. Copyright © 1992, 1993, 1995, 1998 American College of Radiology.

8. Lawrence D. Handbook of genetic algorithms, 1991; Chapman and Hall, NY, 1991, pp. 7-12.

9. Michalewicz Z. Genetic Algorithms + Data Structures = Evolution Programs. Springer, NY,Third Edition,
1992; pp.3-15.

10. Zhang P, Verma B, Kumar K, Neural vs. statistical classifier in conjunction with genetic algorithm based

feature selection, Pattern Recognition Letters 2005; 26: 909-919.

A by IY 6 ylouls ¥ 059 (3l ] (S 3y S jud almo | VA



11.

12.

RULC R PRI PR

Chan HP, Sahiner B, Lam KL, et al Computerized analysis of mammographic microcalcifications in
morphological and texture feature spaces, Med Phys 1998;25(10):2007-2019.

Anastasio MA, Kupinski MA, Nishikawa RM. Optimization and FROC Analysis of Rule-Based Detection
Schemes Using a Multiobjective Approach, IEEE Trans Med Imaging. 1998;17(6): 1089-1093.

AD lbwn) MY o5losis ¥ 0590 )l ! (Seb iy K jud alxo | Ao



