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Abstract-Mammuography is the leading method [lor
breast imaging today. Breast cancer is caused due to
uncontrolled growth of cells in the breast, Cancer has
the potential to break through normal breast tissue
barriers and spreads to other parts of the body, While
cancer is always caused by a genetic “abnormality™.
Only 5-15% of cancers are inherited from your mother
or father. Instead 0% of breast cancers are due to
genelic abnormalities that happen as a result of the
aging process and life in general.

A compuoter-Aided  Diagnosis(CAD}  algorithm
identifying  breast nodule  malisnancy  wsing
Ultrasonography(US) features amd Artificial Newral
MNetwork (ANN)  classifier was  developed from a
database of histologically confirmed cases  containing
Benign and Malignani[4]]6]. An artificial Neural
Network then distinguished malignant nedules in US
images bhased on  the morphological features
representing  the shape, edge characteristics, and
darkness of a nodule [2). Our approach to an neural
network and expert svsiem.
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mammography and sonography methods|3] have
been used in attempts to reduce the negative to
positive biopsy ratio, and therefore, the cost to
society by improving feature analyzis and refining
eriteria for recommendation for biopsy.

Digital mammography is a technigue for recording
a-ray images in computer code instead of on xX-ray
film. as with conventional mammography. The
irmages are displaved on a computer monitor and can
be enhanced (lightened and darkened) before they
arc printed on film. Images can also be manipulated;
the radiologist can magnify or zoom in on the area,
Ultrasonography (U5} is a convenient and safe tool
in classifying tumors [ 5], yet its application has been
limited only to determine whether a lesion 1s cystic
or solid. The main reasons for this  limited
application are the considerable overlap of benign
and malignant lesion characteristics and subjective,
operator-dependent interpretation in diagnosis.

Keywards: Mammography, Computer Afded Diagnosis, IT. AM ENGINEERING APPROACH
Rrease Nodule, Artificial Newral netwaork,
Ultrasonograpfip.

L. INTRODUCTION

Breast cancer is frequent form of cancer
among women all over the world, and the early

detection of the cancer provides a better chance of

proper treatment. The emphasis on the early
detection of breast cancer, the desire not to miss a
malignant lesion in the early stage of disease and the
curtent  medical  environmenl  encourage  an
aggressive Biopsy approach to breast problems.
Although well toleraied, biopsy is a typical invasive
procedure having  some risk,  inducing  patient
discomfort and anxiety, and increasing costs in
terms of both patient recovery and owverall healih
care cxpense. Moreover, the positive biopsy raie [or
cancer is low, between 5% to 30%, which means
T0% - 0% of breast biopsies are performed in
women with Benign disease [1]. Therefore, both
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The image 15 preprocessed before extraction

oy find the cdge of the breast nodule. The Region of
Imterest (ROD) if the tumor area was first segmented
out manually by breast radiologist. This ROl was
processed to extract the following features.
Features are identifiable components of images.
Features cun be detected i normal grey scale or
color images, in intrinsic images, in transformed
images or even in derived data such as histograms.
Features are manifesiations of objects in the original
scene. They are used to deduce the presence of
objects and often to infer position, orientation and
size information. The following features help in
catcgorizing the nodules as malignant or benign.

A Speculation
Speculations mean the variation of boundary pixels
firom the centre of the image. The speculations of the
benign masses should be less. We calculated the

www.ijert.org



International Journal of Engineering Research & Technology (1JERT)
NCITSF 14 Conference Proceedings
ISSN: 2278-0181

speculations by caleulating the wvariation of the
boundary pixels from the center of the image. If
these speculations are large then it is an indication of
malignant nodule.

B Ellipsoid shape

Ellipsoid shape means that an object has greater
sagittal and transverse dimensions than that of
anteroposterior, This iz a feature of benign nodule,
On the conwary, malignant nodule has taller than
wide shape. If any part of all of a nodule has grater
anteroposterior dimension than that of either sagirtal
or transverse, the nodule can be  considered
malignant. Thercfore, the ratio of the maximum
height to the maximum width of a nodule was
calculated as one feature, showmng elliptic shape.
Maximum height was determined as a maximum
distance between two points on edge having the
same vertical coordinate.

o Branch Patiern
Branch pattern 15 defined as  multiple
projections from the nodule within or around ducts
extending away from the nipple. If these patterns are
fewer than the nodule is benign otherwise it can be
considered as malignant.

o Relative Brighiness of Nodule
Malignant nodules  arc  darker  when
compared with the surrounding isoechoic fat or
hyper echoic parenchyma. To caleulate the value to
brightness, the method of dilation was used. From
the detected edge of the ROL we thickened the
boundary of the image. A 10 pixel wide laver was
used for the swrounding. The ratio of average gray
level of the detected region to the average gray level
of the surrounding represents the relative brightness
value.
¢ Number of Lobulations
Lobulations are the irregular areas in the
image. In solid breast nodules, gentle lobulations
defined as fewer than two have been regarded as a
sign of Malignancy in Tahlel. The Tahlel gives the
summary of the above mentioned features:

TARLEIL
Summery of Feaires
Numerical
Feature expression of Benign [ Malignant
feature
Speculetion | Moo of Varibons Smitller Larger
Ellipsoid ::1‘“]‘:;‘,:{“‘ . Larecr
shape 'Wi::fljl Lvamum Srmaller el
Branch WNumber f1i‘]i'l.'il.|
paliern :'.an.c in low pass Fewer MMore
lillered r {theti)
Average derkness of
Brighiness nivdulef Average
of nodules darkness of Larger Smaller
srounding s
Rumber of Wi of tnlersections
lobulutions | with the imeagpe Fewer MMore

111 NEURAL NETWUORK APPROACH

An Artificial Neoral MNetwork (ANN) is an
information processing paradigm that is inspired by
the way biological nervous systems, such as the brain,
process information. The key element of this
paradigm is the novel structure of the infurmation
processing system. It is composed of a large number
of highly inter-connected processing  elements
{neurons) working o wmson  to solve  specific
problems.

s Pereeption Layer Network

This is one of models in the design of neural
networks. The model contains input layer, hidden
layer, output layer. The hidden layer is optional. The
input layer receives the input. The outpur is obtained
from the output layer. The mputs are multiplied by
appropriate weights |2]. This value is checked agaimst
a large sct of images, if any weights adjustment as to
be made it 15 done and once again we will compute a
new threshold value. Finally we obtain the desired
result.

V. MAMMOGRAPHY

Mammography is an N-ray test of the
breasts (Mammary glands) uscd to screen for breast
problems such as a lamp, and whether a lump is
fluid-filledi a cyst) or a solid mass. The resulting X-
ray picture 18 called a mammogram. A mammogram
is done to help screen for or diagnose breast cancer.
Many small mumors can be seen on a mammaogram
before they can be felt by a woman or her health
professional. Cancer is most casily treated an cured
when it is discovered in an early stage. Mammograms
do not prevent breast cancer or reduce a woman's
risk of devcloping cancer. However, regular
mammaograms can reduce a woman's risk of dyving
from breast cancer by detecting a tumor when it s
more casily treated. We develop the algorithm.
hiopsies can be avolded, diagnosis is faster than the
present system and accuracy is the result is more. The
some of the limitations are software can’t be direcily
used on the original ulra-sound images and MRIT
images, image should be of size S00x300,we can load
only BMP images.

V. ALGORITHM

Load the image and detect the edge uvsing
Prewitt algorithm in MATLAB, Check whether
the edge-detected image is of size 300%300.If it is
more, then print the error message.
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To load the image, use the field's height. width,
color, and pixel and skip the remaining fields,
After the image 15 load, store the image in a
buffer.
Find the center point of the image using the
formula.
K-mid=i{x-min+x-max )2,
Y-mid={y-min+y-max /2
Extract the features speculation, ellipsoidal and
lobulation.
To extract speculation: The radial distances from
the center of the image are calculated, with a gap
ol 20 pixels. It the difference between the
consccutive radial distances is more than increasc
the malignant count,
Then calculate the normalized inputl.
To extract the ellipscidal feature;
Calculate:
Width=x-max-x-min
Height=y-max-y-min,
Then calculate hei ghtiwidth,
Caleulate normalized mput2
To extract the lobulations, draw the Horizontal scan
lings, then if it intersects the image more than twice,
then it 15 a malipgnant feamre caleulate normalized
input 3.
Repeat the above steps for different ser of images and
tram the neural network fo denufy correctly the
pattcrn,
Muleiply all these inputs with a weight 0.5 to gct
accurate classification the weight 0.5 is standardized
after trail and error method for different input images.
Caleulate the summation of all the products of
weights and normalized inputs.
[f the calculated valuc is less than 0065, then it is

Fip. 3: Exiracting Speculations

Fig.3: Extracting Lobulations

Benign else it is Malignant. VII RESULTS
VI OUTPUT SAMPLES TARLE 2

The table shows the values for malignant wmor
in the Neural Systems.

Neural Network Analvsis
Threshald Benign | Malignant | Test
Value Value Value
0.65 ==0.65 | =.65 108
Result:Malignant
0,65 | ==0.65 | =0.65 104
Resulr:Malignant

Fag.1: Onginal Mammography Image

VIIL CONCLUSION

Diagnosia is faster than the present system.
accuracy in the result is more and biopsics can be
avoided. Some of the limitations are software
can’t be directlv vsed on the original ulira-sound
images and MRI images and we can load only
BMF images.

Fag.2: Image aller Edge Detection
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Future scope:
We are thinking of developing to work on real
time images and also implement to load other type
of images like JPEG and GIF.

(5]

16)
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