A by ojles FAVA Sloias VFF il 5 5l o) ojlosd & Al eyt U 55150 dloxo

sy lis g

5 P el ¢ (S gy g b Al dguge U-Net Goe (5500
29bad 53 i by sl )0 W) plodjl (5lw i 9 DU o p S
S5 golo
Vit B ausg e o Ol 4oz
Melikahosseini@yahoo.com : Seig xSl Cuns &)l e yboms o codlol o137 ol8zils oy lioms axly « T gualS (6,250 (ggmmitilo-)

V.ghods@semnaniau.ac.ir : S 2SI Cony )]l ¢ yliows « oDl ol3T olKzslo ¢ ylioms axlg ¢35y 09,5 HLuiislo -Y
9S50 5l exSolr 5 olom et Wiy, 4 Wil oo ] pEEROG) § Cew)d arttS oS sl JSl> pae wpe Sl len Sl A (b putodnSy
125 adlon soe98 Lulp g Gl cnl panseds ;o OS5 4SS )0 (5 Fge Sl (Sip polal (B3lop )5 Gres 6550k 058 e ye
Aol oolaital b wazr (oB9 e tee% (nl o el (SIS gele gl 59, 5l srlem (nl aras ;o asgase 5l (So anew 8L YL oS5
Al atw Gl j 9095 (G dxlad ¢ olulid Sy Ol)d plaoil g QU b 0,5 (oS 5 e,950 9 (5 (samade> b cuS 5,0 U-Net geoe
el 423,513 o g oy 0,90 INbreast g DDSM Jolis o jlasbiwl 31,5 g0le yglas (gloosls acgame (59, p (golpidon (g, wZuwl 00l
(§ois abgs b U-Net ably dguge g, 4,07 <3 4 U-Net g, « AV,07 s ay pglllS ouae aSid o sl o] odims oylis @l
FFPSO-) ol)3 al>ojl 5 b s 0,5 5 (5518 (gunaiig> L U-Net aidly o9 g, 939,77 285 4 (PSO-FCM-U-Net) &l,d al>ojl o 55
golgiiig a8l vauge U-Net golpainn Jow b aiew (lbw jaseis cds mls o JS cdl> o ol 00w AAT cds 4y (FCM-U-Net

Sl el 1) isune gl
SU s o5 w680 (g g ¢ Bl T gele i oyl s U-Net Guos (5 ,.50b - goudS 503l9

Improved U-Net deep learning using clustering based on firefly and
particle swarm optimization in breast cancer detection and

classification in mammography images
NajmehSadat BaniHoseini', Vahid Ghods "
1-PhD student, Semnan Branch, Islamic Azad University, Semnan, Iran. Email: Melikahosseini@yahoo.com
2-Department of Electrical and Computer Engineering, Semnan Branch, Islamic Azad University, Semnan, Iran. Email:
v.ghods@semnaniau.ac.ir

Abstract: Breast cancer is one of the important diseases of today's age, which correct and early diagnosis can lead to the process of
improving the disease and preventing mortality. Deep learning in medical image processing is an effective solution to help doctors
diagnose this cancer and tumor conditions, because the high density of breast tissue is one of the limitations in diagnosing this
disease in mammography images. In this research, a new method using the U-Net deep network in combination with fuzzy clustering
and the hybrid algorithms of firefly and particle swarm optimization is presented to recognize and segment the breast cancer tumor.
The proposed method was analyzed on the real dataset of valid and standard DDSM and INbreast mammography images. The results
of convolutional neural network method with 97.5% accuracy, U-Net method with 99.5% accuracy, improved method with particle
swarm optimization PSO-FCM-U-Net with 99.6% accuracy and the proposed FFPSO-FCM-U-Net method with 99.8% accuracy
have been accompanied. In general, the results of breast cancer detection accuracy with the proposed improved U-Net model yielded
promising results.

Keywords: U-Net deep learning, Breast cancer, Mammography, Clustering, Firefly algorithm.
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