1 Innovation Management and Operational Strategies

A New Method Based on Operational Strategies for Early Detection of

Breast Cancers

http://www.journal-imos.ir

Samira Khajehkhasan’, Soheil Fakher

Department of Computer Engineering, Ayandegan Higher of Education Institute, Tonekabon, Iran.

Citation:

| Received: 07/02/2020 | Reviewed: 06/04/2020 Revised:02/05/2020 Accept:29/05/2020

Purpose: Breast cancer is one of the most important and common types of cancer in the world. There are
two types of breast cancer: benign cancer and malignant cancer. The benign condition has poor growth in
the body and is rarely distributed in other areas of the body and also has certain characteristics. But in the
malignant type, we see a tendency to spread faster, which is dangerous for a person's life. Therefore, its
classification into these two modes is very necessary and important for diagnosis and treatment.
Methodology: First, mammographic images of patients' breasts were evaluated with the help of doctors
and then the images were processed. At this stage, we succeeded in using fuzzy logic to identify cancer and
its type more quickly.

Results: In this article, a new algorithm for the diagnosis of benign and malignant cancers is proposed.
Each of the benign and malignant branches has two types of tumor adenosis and phyllodes tumor, and
malignant has two types of duct cancer and papillary cancer. In this article, we propose an algorithm for
diagnosing breast cancer that includes four steps. The first stage is the preprocessing stage, the second
stage is for image analysis, which uses wavelet transform to analyze images, and the third stage is the
extraction of useful features that we use the results of wavelet transform to obtain it, and the fourth stage
That is, we use fuzzy logic to identify two types of benign or malignant images.

Originality/Value: A new way to diagnose the disease and prevent it from becoming malignant is very
important.

Innovation Management and Operational Strategies, Volume 1, Issue 2, Page: 187-201

Keywords: Breast cancer, Fuzzy logic, Image processing, Wavelet transform.

JEL Classificaton: C6.

* Corresponding Author
Email Address: Samira.khajehkhasan@yahoo.com
Tr‘iji;;\ http://dorl.net/dor/20.1001.1.27831345.1399.1.2.7.8


https://doi.org/10.22105/imos.2021.266543.1027
Montazeri
Placed Image

Montazeri
Textbox
http://dorl.net/dor/20.1001.1.27831345.1399.1.2.7.8

http://dorl.net/dor/20.1001.1.27831345.1399.1.2.7.8

www.journal-imos.ir

Y YNAY taan LY O)Léa:) /\ 0,99 /GSL».Lo.C Lngoﬂ@I)ng)jlgj Cu e

(sigy; i £

P 39 andelii (gl (Sllos (GBS ) 39 o i (g5 S
Qo (b s £l

G5B g FOLS 55 | e

Q‘jﬁ'.\ ‘UJL(...? cQKJ.iT L;LP &)}AT A 90 ‘j:’.}‘:ftsgf‘”w a);

WA/ YA ey ‘ AELVRS FAN WY VAR /N /YAty | WAA/VY /YA iedl e ‘

odS>

929 dow Olbpw £55 90 Canl Bloz yo b £55 Rl 5 (et 5o o Gl )l B0
O R Bble ;o ©jaia 5 810 G 3 (Aemd o) BB Sl e Ol g St Gl o)l
S e ) S S & bles i g9 50 Ll 1ol patiie gla Sy SIS Griares 5 9980 @295
5 69r0 s o g Oloyd g (At (sl I g0 ol 4 T gaail sonlply 1ol G Rlilas 08 S35 sl
Sl ]

I bl oyse Hin S SST L oadians Sl g 51 a5 Sl S5ele jugas locol :GidgTy wlali sy,
€9 9 Ol & ol 3350 538 (oo sl oolizwl b al>po (pl 13 9 28,5 )13 (5510 3550 polal s 9 285
bl (2lold g |y o

Lol 51 G pa 1098 o Sleduinn P 9 S b9P by (A sl daaz (o)Xl dlie (ol o Lol
Oy 5 oo Ol £55 9 SIS ety § Sl o5k 55055 5 5055 55500 £55 50 SIS By 5 e be5
el al> e lezr Jolds oS 0235 (o) 9 Sleinten Ao (b oo a5 (6l 1) (ot poSd Allie ol jo ool DL
obas Jelodiga o sl Sage Joocd 5145 ngal Lloigaiad sl pgo alose sl (310 ey b e sl Al e
Sawd & sl S2ge b 5l ol gl 5l oS b o wedge sl Ty gl poms alye 5 095 o0 03linu
e b e > €59 59 L sl 638 Bl Sl eolinal b oS el (il p)lez Ay 5 s o5k O 005
oS o2 1) s

4 O o 3 le 5 05 (ol |y s)lorm Ol o SaS 4 45 iz (g, a5l)] 2 goke 03938153 !
| COPR P ROV KW PUE VY

.C6 :JEL (sosaik

Jgomd oing
Samira.khajehkhasan@yahoo.com :4sbLl, ol
http://dorl.net/dor/20.1001.1.27831345.1399.1.2.7.8


https://doi.org/10.22105/imos.2021.266543.1027
Montazeri
Textbox
http://dorl.net/dor/20.1001.1.27831345.1399.1.2.7.8

http://dorl.net/dor/20.1001.1.27831345.1399.1.2.7.8

doddo - )

Lsl 0,8 50 (gl e 10,585 51 (g5 lum 30 oy a0 o LS 457 0,10 3525 (g5l walsls pSl> I 5o
BV 51 (S5 05 g0 e Syo s (l md £55 45 098 e Dgmine i Sla Sl 5 (K wilimae 3y
D5 Ol (SW) S sl 5 S et GBI Gl 1) Ol e 0 Dl Rl

2 Lol amboed s 55055 £939 (310 Lid sl (25T L 5 a2 LB LMLl 4 oldlae e (bl 2
O Olsme eS8 el 5 15 Voo o 50 S Yo — B dins sl pos 5 Sl s o ili] ol
Sl slas 3l g ailuo ol (612505 )0 s (Sla o pos £ 5 ial8l el STy 5 )l (oMol (550002 0
Ao, YO U0 (o drel 6l 08 51 (65l j0 aews b s laslin uilS)3 /oIl .ol onlsadly o2
(o) D30t 85 1,585 51 (6 L (sloosls g (slailais (glaosls ol bl 2 oS o0y 55 51 i

(T ) e g S)L) sl oiools ymneiss wiiS e o]

S 12 mBgedy aseis Ojgpd aidl g )l s 5loy 5055 3590 50 anelz BT (il Lo Lo cpnlly
gl VU 5188 el dilaicn gz ol /i3 5 5] o o550 - (Y+ VA FKliga g o) o5 Cano]
D g S99oe A £l 0 I 5l 9 995 oo ey by & S ) 08> Ly 5l a5 Jas a sleg 5l ies8 s

Figure 1- Breast anatomy.
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Figure 2- Schematic of the third wavelet.
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Figure 3- Digital image process, watershed in the image.
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Figure 4- Steps to perform the algorithm.

1 Nilashi et al

2 Fuzzification
3 Defuzzification
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Figure 5- A and B images of maligant, C and D images of benig.

G930 st 1090 Al po —E Y

@ by glgil o 095 adeis sl Slhbes ool p cie i (39, S

Sol> () gl &5 39d 0 £ 90 S S B wlhido ;0 pgal 4 wlilldl (S5 pead has b bl p i
30,5 S (gl ansl ool (i & IS 10 4 eboled .ansl JSar 8 (gl S5, e ds b il



2§ rS 15 elidin 10 pgal g bl gl SO b -0 JSs
Figure 5- Convert a histological image to a gray scale image.
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algorithm 1: Preprocessing
input: original image
output: enhanced image
step1: convert original image into gray scale
Y=0.299R +0.587G + 0.114B. (17)

step2: convert resulted image into double image

End.
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Figure 6- HWT for three layers.
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Input: gray image

C ﬁ Algorithm 2: Image Analysis

S oot e Output: features extraction
Step1: Finding Haar wavelet to three level. (HWT)
\ay Step2: Calculate CA1, CA2, CD2 and CA3 for

three levels.

Step3: Calculate STD1, STD2, STD3 and STD4

for step2 respectively.

End

Two rules:

1 IF (inputl is duc+pap) OR (input2 is duc) OR

(input3 is duc_+_pap) OR (input4 is duc_+pap)

THEN (outputl is B)

2 IF (inputl is ade_+phy) OR (input2 is ade+phy) OR

(input3 is ade_+_phy) OR (input4 is ade_+_phy)
THEN (outputl is A).
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Algorithm 3: Diagnosis

Input: Features vector

Output: type of cancer (benign or malignant)

Step1: four input fuzzy logic will be the

features vector (STD1, STD2 and STD3

and STD4)

Step 2: build fuzzy logic (two rules), as

shown in Figure 6 and Table 1.

Step3: one output form fuzzy logic (Benign or
Malignant).

Lo oy glgil pB 095 (ausid sl Sllee laopaly p foce was by, SO

N g e W Elgl (g lwlaa 1y Al po €0

L o095 Jol dlo o ulis ol pudas 9 mud o5 €1l s5lolaz sl (albisee Jole Jold oo pg0 dl> 10
laz 1) (2oBIbe) oo €95 99 9 (55) o> €55 99) Gl £9 2 b Lo (plplo sog valys s
el 0aBoals oliio gt p;;i)jill)o ASJ#QLm W""S



Algorithm 4: Detecting breast cancer

(malignant image)

Input: malignant image

Output: one types of malignant (ductal_

carcinoma or papillary_ carcinoma)

Step1: Re-read the original image (which is
diagnosed as Malignant) by convert a
histology coloured image into colour
moment (HSV)

Step2: Creates the structuring morphological
element of discoid shape with
radius=1, then expands the image
using the morphological element
(discoid shape).

Step3: Calculate the mean and STD for H, S
and V of HSV image. Were the
results show that only two features
mean of (H) and STD of (H) gives best
results from others which will be
inputs into the fuzzy logic.

Step4: The two inputs are mean of (H) and STD
of (H)) from (step 3) will build two
rules of fuzzy logic for diagnosis and
one output (ductal_ carcinoma or
papillary_ carcinoma).

End.

Algorithm 5: Detecting breast cancer (benign

image)

Input: benign image

Output: one types of benign (Adenosis or

Phyllodes)

Step1: Re-read the original image (Benign) by
convert a histology colour image into
grey scale image.

Step2: Find the edges of image by using a twodimensional
filter 'sobel".

Step3: Apply morphological opening of the
image through the element morphological
structuring. And performs the
morphological reconstruction image, then
expands the image using the morphological element (discoid

shape).

Step4: Find the image complement and extracts
the regional maximums, then dilation to
avoid marker and fragmentation removes
smaller 5-pixel markers from the image.

Step5: convert image into binary then find the
watershed algorithm by final the
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boundaries of the marker. Which will
convert the binary Colour watershed label
image

Step6: apply GLCM onto grey scale image the
resulting of previous operations after
histogram implementation on image.
There are 16 features from GLCM these
16 features will build 16 rules of fuzzy
logic and there are only one output
(adenosis or phyllodes_tumor)

End.

Two rules:

1 IF (inputl is duc) OR (input2 is duc) THEN
(outputl is ductal)

2 IF (input1 is pap) OR (input2 is pap)
THEN (outputl is papulary).

(HSV) (55 pgeaii 4 5glgan poaai Jous -V JSo
Figure 7- Convert histology image to color image (HSV).
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