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Abstract

Introduction: Breast cancer is the most common cancer among women
in the world. The automatic detection of masses in digital mammograms
is a challenging task and a major step in the development of breast
cancer CAD systems. In this study, we introduce a new method for
automatic detection of suspicious mass candidate (SMC) regions in a
mammogram.

Methods: Mammography is widely used for the early detection and
diagnosis of breast cancer. Extracting the region of interest (ROI) helps
to locate the abnormal areas, which may be analyzed further by a
radiologist or a CAD system. In this study, we propose a new method
for ROI detection in mammography images. After preprocessing the
mammaogram, an aggregation of discrete wavelet coefficients based on
the lifting scheme and the texture characteristics of the mammogram
was created. Then, the coefficients were optimized through noise
removal and morphological operations, and a canny edge detector was
used to segment the mammogram. Finally, to overcome the problem of
over segmentation or under segmentation, reduce the false-negative
rate, and enhance the detected regions, we used splitting and merging
method. The proposed method was evaluated using images from the
DDSM database.

Results: Sensitivity, Cro;, Cer, and FPI were calculated to be 100%,
86.5%, 56%, and 5.4, respectively.

Conclusion: Experimental results indicate that the proposed method is
able to detect and identify the abnormal regions of the mammogram that
are candidates for breast masses. This technique could potentially
improve the performance of CAD systems and diagnosis accuracy in
mammograms and can be useful for medical staff and students.

Keywords: Mammogram, Segmentation, Discrete Wavelet Transform
Lifting Scheme, Wavelet Coefficients Aggregation


mailto:behrouz.niroomandfam@kiau.ac.ir
http://dx.doi.org/10.30699/acadpub.ijbd.12.2.57
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.2.5.0
https://irjbd.com/article-1-746-en.html

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOR: 20.1001.1.17359406.1398.12.2.5.0 ]

[ DOI: 10.30699/acadpub.ijbd.12.2.57 ]

unyyydle
dlpo a3 odliit bl sbog lual gasants
> g0

' olbds suzme ! Slolis g 55 Lo ke plisiog s 39 e

Sl S e oodlal ol3T olSils gz 8 amly Sy 5o oSl 13 gunals 09 5

o>

2
Bl e 9 S uitier 9 00g OU) om0 Ol riEl Gl Olb e idoddio
Hlar B S gele )3 baosgs 5093 (gae 5 S S (oo obml (U Ole o 1) ol
a2z gy adlllas ol jo .l Gl b CAD lagtas olul o8 S 5 551
e by plSsale 50 GMCY) ooy 4 SsSie glanals’ (2l o3 ais

alodges

5 plSsele pslal jo o3 & SeSine (Sl RLS (59, p pol> anllas towyp Ry
2 O i Il addlan cnl o Ceul pl Sgele pslas 51 (ROD) L 5 50 >lsi 2l 5l
Sl Sy ploly s Soge wlpd grord G g W5 D90 pl Sesle ngai 59,
Jeel b g geed opl 5l g Bl 5l wm gdie obnl g dlre pgal (L
ad Loyl Gl eslinal Lol 5o 5 il dse g olpo hslsiige Slles
5 over-segmentation Jsiiw , adé lpogi e plxl ol SFosle sompands LaNNY
o9y ) ead (S g dgapp 9 LIS ke g e ¢ el g UNer-segmentation
oolatl b (golgaiin (g, 2U)l 06 g0 oolatuwl ouls 2iS >loi deme sl plel g oS

Lol 00y plosl DDSM ssls ol ys9bas |

Maia g 2oyd OF g AFID Ao b ply iy a4 Car g Crop ctumilur (lie [laaiSL

Siloads b)55 pgas o sl O/F L ol FPI
9 05 el 5 aiS bl swasplis eoleiia by, b)) s Al
Wlgi oo (e0lpaniny g, 5l s o LiS 1) diiad Sy 0045 2ailS a5l Fgale (g lxials
25 Seslsoly 4 by oged odlitl iy ol ys CAD lapis aon Jsl 65 (lsises

kj.’?}.c w‘}a ZooS AlwnS cS:>5.o U ST 1) @bfjwu ‘Su\aJS 6‘&03‘5

!'suspicious mass candidates

O Ol Bl Sylacey Aalidad
AYAACAY(Y): OY-YY

ALYV bl
AN ENA oy E,6

J,S.m.o 0\-\.3.‘».19.‘
ploiag i 59,4
behrouz.niroomandfam@kiau.ac.ir

AY(Y): OV- V)


mailto:behrouz.niroomandfam@kiau.ac.ir
mailto:behrouz.niroomandfam@kiau.ac.ir
http://dx.doi.org/10.30699/acadpub.ijbd.12.2.57
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.2.5.0
https://irjbd.com/article-1-746-en.html

e g 1 odliiul b by (slas ol (guyaxket

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOR: 20.1001.1.17359406.1398.12.2.5.0 ]

[ DOI: 10.30699/acadpub.ijbd.12.2.57 ]

AY(Y): OY- V)

Sy 2S5 Shy gl gl Gilie slagb,
aloz 1wl oals dlpringy 3 Sldllas o a5 40
(1) « Haralick (A) :asle <8l » cse sloo,Sos,
.GLCM (M aY) GLCM § S50 (V+) HOG
G50l p e Wor acid slals, (SIE
slosgs iS58l Ale @llby » alde Gl Gees
il Sldllas cnl )0 ool ol dyme ol Seolo
Slr Gros YL v (Slie dledo la S o>
69955 Pl sloools | ks j5b 4y 0055 T gt
odds zhswwl sl S OMSie jo b T 0 el
Lpwaw ol ZST.00F AY) el sl Syre gws
e SGhy,) A Cemd G gimaib 3 Slee
5055 Sgods 00y asxid (Jb ool Lol
oarie Slalllas )3 g Cenl (65500 2l I Qliren
(OF 0) ol 428,518 dzgi 5,50 505

ol Sl 0y90 (Aly gl et Saa
SCM) oo 5sSie slasyils plas olis 45 s,5b
P SSie (Zlg gt 2Ok pl FTgele pigai )
o oVl o Sl b BT sele iyt
adg Q5 slacain I gob; slawy axs 0 0,5
Al o ;5 3900 HW 1y el Joud B oS 595 0
Digh Bd> ] g5 e L CAD slapins o
2 xSl Gy JSie 5 soge almpe fodgs i
&S cl gl ooy saskis CAD Glagin
QOY) cosl o o MlS 55 y9aSL

bl by CAD Glapis ;3 Jgere b
L ooogi G 5 4l s oNgd oo LS LROI
Colgs [0 g ol atrie (godxie slo g, 3l colaiul
DS 0 Soge gl (0358 £95 ) Tsanai
15 4 CAD (slagis son sloJelow 5 ol
Syl (Sws o s sLROD & 4>g LG
S 2 oer ) ON s 5 (J &5 gam
ROl cesdge s L oas ols ylas sals ol Sgelo
e 215 glaliodle B job &) sazais o Slec
5 o5l Ll Sy 45 opSame gp Ll asllas Ul
Qo o olis ROI ganaids g5, » ROI slaws

4 Segmentation
5 Mass detection
¢ Classification

.

doule

Ob5 om0 Ol g5 Fels 5l (S Qb Ol e
olesbe el plo sl () e 9 Spe Jolo (e
Jlo 5o ol o)lse slaws (WHO) l> cuslag
30 5 Ay ABlg> 3 00 yeudio VAT Sgum 4 YYD
oy PYVe e aS 59d 0 005 e YVeVA Lo
9 Sy S SN0 Ly oS oo S Dig8 ais Gl
Sedse Jold 1) 05 gl 5o Gl 51 36 sl e
Iy sl e GYsb sl Jlio! pllin 855 (awis
I Gl ol e e e e Gl
5 adsl Jole )0 by by (acdeid me slats,
Al jo loog asedd Gl ,5bye bs, (2 se
ol ol @l b baawislgal, Ll wal lag
Cr 9 plSsebe polad (uilss ISiw g Ly gl
ol gk Glp e axlge QIS slacaie (VL
5 Ol 59 Jsess ook )%9) ardd 5 JSie
Sy ol 45l ol (B e g Sye Oliee 2alS
4 SoS glp (CAD) (posls (arsets ot
e o3 S (V) sl Cangielpnsl, olaase
28l s Sileale 4 Wy ROID Ll o5
ryal 5l Sy peites gl gl 4 Gl
S oS 3 Feele Lo

O TGS s ol iy s glsleials 51 Sy 0555
Ol slocdly 51 CAD lagirs oo ailsy oyl
9 ojlul (IS o oy g s ooy ol
oS s 353 BLLI ol 4 Cod oS Casl 1S
P 53 (V1Y) 09 00 0395 JSiho (a4 i
Sppoy iyl SSie (g i CAD lagta
S oSSl oolaiwl b e g 00l adriie gwwd
ol gl gl Sy wlaly 9 e xS0k
@ lapiees pl 0 (0 F) Webo ganadd
Glp Silegil aas b sws Gl Sy 5l slacgecne
paeis 5 caslie plad ol b g lmial oy
CAD (logiup adly o ool L (slags,lxal
0395508 g 0358 G wliS Gl (Fhs » e S)le
Ol w5 Sty slacdl ganaies Gl
(V) wisS o ool

2 Region of Interest
3 Detect


http://dx.doi.org/10.30699/acadpub.ijbd.12.2.57
https://dor.isc.ac/dor/20.1001.1.17359406.1398.12.2.5.0
https://irjbd.com/article-1-746-en.html

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOR: 20.1001.1.17359406.1398.12.2.5.0 ]

[ DOI: 10.30699/acadpub.ijbd.12.2.57 ]

Holuy 4l QLRS! g gigls)) Glegiuae Sis
el gebe 5l Shedmaly Slegian pj i oSl 5l eslinul L
139 oo oLl by 4l g 00l B>
t=0.0784 &bl b al Sgole g (5 ,ub s -)
Median ox g0 bd 5l oolarwl b e Bis> -Y
@ .Y Js) YxY o3lul b (2D)

RS p bl g sl pgal 6 IS s Y
ryad Lol ady Bl g gl 4l lgie @ 00

B ,C.F JSo) ol Soele
Ol ol a5 ol Sgale 51 gamxl iy 5 -F

YO USS) 0l e 00l B pgal A 3l ol
!

St 4 ke pl Sgale 05 1l )T golo g gual Sguis

s 3 Sdoe Wlgh o Al )0 Sgd e S
Sl o LA aes L8 G0 cou |yl CAD

PR OO S ST SRV ¢ Y PR T 4
Mennancea 9 M; 8999 Q‘?**f ‘)(Morg) r";gnLo
S (o0 Id5T (639)9 gl ABL dge Oy

EnhancedMammogram Enhancement (M,.4)

{

Input: mammogram

Output: enhanced of mammogram
Mynsharpea =  Unsharp_masking (Mg,
Threshold=0.7);
Mfiltered = gaUSSian_ﬁlter (Munsharpew [37 3])!
Myoq = €roded (Mgjiereq. StrEIement('disk’,5));
Mgitace = dilated (M,,..4, StrElement ('disk',5));
Me‘ro_dil_Dis = img_SUbtraCt (Mfilte‘redl Mdilate);
Mgiiate = dilated (Mgjyeereq, StrElement
(‘disk’,5));
M, 0q = eroded (M g;iqte, StrElement ('disk',5));
Mdil_ero_Dis = imgSUbtraCt (Merodl Mfiltered);
Menhanced = Morg+ Me‘ro_dil_Dis - Mdil_ero_Dis;
return Menhanced;
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