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™

'Ayandegan Higher of Education Institute, Department of Computer Engineering, 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.
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Figure 1- Breast anatomy.
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algorithm 1: Preprocessing

YoV VAY tamio /Y o)lods 1) 0,90 s dllec slao,aly 5 (5)5l90 oy

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).
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Algorithm 4: Detecting breast cancer

(malignant image)

Input: malignant image

Output: one types of malignant (ductal_ <§|
carcinoma or papillary_ carcinoma) ' 2

Step1: Re-read the original image (which is

diagnosed as Malignant) by convert a TR
histology coloured image into colour
moment (HSV) VaA

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.
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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 (inputl is pap) OR (input2 is pap)
THEN (outputl is papulary).

—

(HSV) (55) pogai & (535l 5mnd pgea s -V SO0
Figure 7- Convert histology image to color image (HSV).
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