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Abstract — Nowadays, Micro calcification in digital mammogram
is an important early sign of breast cancer and their early
detection is very important to improve its diagnosis. Early
detection of cancer is the best method to increase the chances of
survival. In early stage, cancer can be detected using
mammography, fine needle aspirate, and surgical biopsy.
Computer- based detection system can assist the radiologist to
improve the diagnostic accuracy. Digital Mammogram is the low
cost and effective for early detection of masses or abnormalities
which related to the high risk factor of breast cancer. In this
paper, various techniques for detection of micro calcification have
been studied. Further, brief discussion has been done on breast
cancer detection which is included with feature extraction
methods based on texture. At the end of this paper, comparative
study between various morphological operations for detecting
micro calcification has been done.

Index Terms — Micro calcification, Feature

extraction, Classifiers.
1. INTRODUCTION

Breast cancer is one of the frequent and leading cause of
mortality among woman, especial in developed countries. Age
is one of the risk factor of breast cancer. Women within the age
of 40-69 have more risk of breast cancer. In western countries
about 53%-92% of the population has this disease. In a
Philippine study a mammogram screening was done to 151,198
women. Out of that 3479 women had this disease and were
referred for diagnosis. Though breast cancer leads to death,
early detection of breast cancer can increase the survival rate.
The current diagnostic method for early detection of breast
cancer is mammography. Mammography’s are low dose X-ray
projections of the breast, and it is the best method for detecting
cancer at the early stage. Micro calcifications (MC) are quiet
tiny bits of calcium, and may show up in clusters or in patterns
and are associated with extra cell activity in breast tissue.
Usually the extra cell growth is not cancerous, but sometimes
tight clusters of micro calcification can indicate early breast
cancer. Scattered micro calcifications are usually a sign of
benign breast cancer. 80% of the MC is benign. MC in the
breast shows up as white speckles on breast X-rays. The
calcifications are small; usually varying from 100 micrometer
to 300 micrometer, but in reality may be as large as 2mm.
Though it is very difficult to detect the calcifications as such,
when more than 10 calcifications are clustered together, it
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becomes possible to diagnose malignant disease. But the
survival depends on how early the cancer is detected. So, any
MC formation should be detected at the benign stage. Hence, a
Computer Aided Diagnosis (CAD) system is used to detect MC
clusters. Many different algorithms have been proposed for
automatic detection of breast cancer in mammograms. Features
extracted from mammograms can be used for detection of
cancers.

Studies reports that features are extracted from the individual
MCs or from the ROI which contain MC clusters .There are
problems with the subjective analysis of mammographic
images by radiologist. Subjective analysis depends mainly of
the experience of the human operator, but it is also affected by
fatigue and other human-related factors. Since, the
interpretation is a repetitive task that requires lot of attention to
minute details; it requires lot of staff time and effort, which
results in increasing diagnosis time. On the other hand, the
objective analysis of mammograms, which is carried out by
automated systems, provides consistent performance but its
accuracy is usually lower. Due to the sensitivity of this
problem, | believe that radiologists should be involved and
computers should not replace them completely. However,
computer systems can help them perform better by enhancing
the quality of images, highlighting the suspicious regions and
providing better analysis tools. Proper precautions and
treatment can only be achieved by Awareness and
understanding of this disease and will help the doctor in making
correct decision. It is the second most fatal cancer after cervical
cancer found among women. Studies suggest that age, family,
Gene changes, radiation therapy, breast density, drinking
alcohol etc are the common reasons of the breast cancer. The
life time probability of the cancer is 1 out of 22 women in India
and its current incidence rate is 24.6. The various indications
of Breast Cancer are as follows:

e Achange in the shape or size of the mature breast.

e Thickening found in the breast area or a lump in
armpit area.

e A change in shape of nipple.
e Leakage of some sorts of fluid from nipple.

e A change in the skin of the breast.
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A change in texture and/or color of the areola or the nipple.
Identification on the basis of signs and symptoms are the basis
of diagnosis of the disease. Naked eyes can never detect breast
Cancer. Fading and flow of hormones may be the reason of
lumps and bumps. There may be many other sources such as
sunburns, radiation treatment and infections which result to
changes required to get a clear diagnosis for such cases.
Women, who are between 20 and 30 years of age, should have
regular breast checkups annually and in case if abnormalities
are found, one should go for ultrasound and mammogram to
know the exact cause. Most mammogram image classification
done by detecting abnormal structure of micro calcification.
Micro calcification is a small collection of calcium which
relate to additional cell activity in breast tissue. Micro
calcification can be seen in clusters or patterns. The dense
cluster of micro calcification indicates early symptoms of
breast cancer and separate micro calcification usually indicates
benign breast cancer.In mammogram classification, tissue
diagnosis are classified in three categories: normal
(representing a mammogram without cancer cells), benign
(representing a mammogram that showed a tumor, but not
cancer cells), and malignant (tumor represents a cancer cell).
The study about mammogram image classification has been
done by many researchers.

2. RELATED WORK

The digitized mammogram is preprocessed by Gaussian Low
pass filter. At this stage the noise is removed, and it is
introduced due to image acquire and image transmission.
Segmentation subdivides an image into its constituent regions
or objects that have similar features [1]. To detect the boundary
of cancer tumors in digital mammograms the edge based
segmentation techniques of first and second order provides an
effective segmentation to detect the boundary profiles.
Detecting edge of image significantly reduces the amount of
data and filters out insignificant information, while preserving
the important structural properties in an image. Edge detectors
are a collection of very important local image pre-processing
methods [2]. Tomar et al. (2009) in their paper describes that a
mammograms can be used to diagnose the abnormality in
breast tissues. Initially the various ways to diagnose cancer in
an x-ray are calcification contents and spicular lesions. Various
detection systems can be used to extract these features. Neural
network, wavelet and fuzzy logic are the common approaches
employed for this purpose.[3] Alolfe et. al. (2008) in their paper
illustrates that the deposits seen in x-rays of patient in their
paper where one shows signs of generally of calcium. A new
method has been described in which we can find out lesions in
an early stage and this is with the help of CAD system[4]. The
paper presented fcm method for determining the stage of breast
cancer malignant or benign based on the size of the cancer on
the mammogram image basis. The resulting eight graph feature
sets were aggregated and constituted the multiscale topological
feature vector,which has been wused to classify the
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microcalcification clusters into malignant or benign[5].
3. PROPOSED MODELLING

FEATURE

INPUT IMAGE PRE-PROCESSING MORPHOLOGICAL
OPERATION EXTRACTION

MALIGNANT
BENIGN

CLASSIFICATION

Figure 1.Block diagram of proposed method
A. Morphological operators

Detection of micro calcification in breast using Morphological
operations is of great importance as it is a powerful tool in
extracting important information in an image. Dilation, one of
the basic morphological operation results in growth or object
or thickening while erosion shrinks objects based on the size of
structuring element.

Erosion is defined as

10S={z/(S):c 1} (1)

where 1 is the image and S is the structuring element and z is
the outcome when S is subset or equal to I.

Dilation is represented by

l®S={z/[(S) I]c1} )

By combining erosion and dilation, the important
morphological filter operations opening and closing are
formed. Opening and closing are defined as follows.

1S=(10S)®S ©)
leS=(1®5)6S 4)

B. Feature Extraction

Feature Extraction is a special form of dimensionality
reduction. Feature refers to a piece of information that has
relevance in solving the computational tasks related to a certain
application. Feature extraction can be defined as a quantitative
measurement or analysis of the medical images. To deal with
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the abnormalities of the ultrasound images, many types of
features can be extracted. The different types of features
calculated from the extracted ROI broadly come under the
category statistical, geometrical or structural. The statistical
features are the simplest ones and they include mean, standard
deviation, variance etc. Texture analysis of micro calcification
helps to identify texture feature information about the spatial
distribution of tonal variations and describes the pattern of
variation in gray level values in a neighborhood. Gray Level
Co-occurrence Matrix (GLCM) is used to extract texture
information from images. The GLCM characterizes the spatial
distribution of gray levels in an image. The features that are
used for classification are:

Energy: Energy returns the sum of squared elements in the
Grey Level Co-Occurrence Matrix (GLCM). Energy is also
known as uniformity. The range of energy is [0 1]. Energy is 1
for a constant image. Energy is also known as uniformity of
ASM (angular second moment) which is the sum of squared
elements from the GLCM.

Skewness: Skewness is a measure of the asymmetry of a
histogram. A distribution is said to be symmetric if it looks the
same to the left and right of the centre point. If longer tails
occurs to right the distribution is said to be skewed to right,
while if the tails occurs to the left it is said to be skewed to the
left.

C. Classification

Once the features are extracted, they are input to a classifier to
classify the detected suspicious regions into benign or
malignant micro calcifications. Classifier such as Atrtificial
Neural Network (ANN) is used. 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
information processing system. It is composed of a large
number of highly interconnected processing elements
(neurons) working to solve specific problems. The advantage
of ANNSs is their capability of self-learning and often suitable
to solve the problems that are too complex to use the
conventional techniques or hard to find algorithmic solutions
compare with Support vector machine and all.

4, RESULTS AND DISCUSSIONS
(i)Region of Interest (ROI) Identification

The first stage of micro calcification detection is ROI
identification. The enhanced mammogram image is
decomposed by undecimated wavelet transform (filter bank
implementation without downsampling). The resulting
horizontal detailed image or vertical detailed image is used to
identify the region encircling the micro calcification clusters.
Third and fourth order statistical parameters, skewness and
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kurtosis, are used to find the regions of micro calcification
clusters.

(ii)Sensitivity and Specificity

The evaluation of the proposed method is calculated by two
parameters (specificity and sensitivity) with below equation
Specificity= TNITN+FP (5)
Sensitivity=TPITP+FN (6)

TP is the number of true positive, TN is the number of true
negative, FP is the number of false positives, and FN is the
number of false negative. High specificity means that some
cases will get unnecessary biopsy. High sensitivity show how
many cancers missed. Sensitivity is the most important
parameter because the errors are life-threatening.
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Figure2.Comparison of energy and skewness
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Figure3.Comparison of accuracy with various classifiers
5.CONCLUSION

I have presented a method for classifying micro calcification
clusters in mammograms based on morphological operators.
After comparing various classifiers, it is concluded that the
detection of micro calcifications in breast is easy to identify
using ANN classifier and it has been achieved the highest

©EverScience Publications 42



International Journal of Emerging Technologies in Engineering Research (IJETER)
Volume 4, Issue 4, April (2016)

accuracy compare with other classifiers. This proposed method
has used the morphological operators for detecting the
malignant and benign stage of micro calcification which has
been measured based on the energy and skewness feature
extraction methods.

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8l
(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

ISSN: 2454-6410

REFERENCES

Mr.K.Sambasiva Rao, Ms. T.Renushya Pale, Mr. G.Nagarjuna Reddy”
Detection of Microcalcifications in Digital Mammogram” IETST,
Volume 1, Issue 1, April 2015, Page 4-9.

L.S.S.Reddy, Ramaswamy Reddy,Ch.Madhu & C. Nagaraju,”A Novel
Image Segmentation Technique For Detection Of Breast Cancer,”
IJITKM July-December 2010, Volume 2, No. 2, Pp. 201-204

Tomar R.S., Singh Tripty, Wadhwani Sand Bhadoria S.S. (2009),
"Analysis of Breast Cancer Using Image ProcessingTechniques",
Computer Modeling and Simulation, UKSIM European Symposium, pp.
251-256.

Alolfe M.A., Mohamed W.A., Youssef A.B.M., Kadah Y.M. and
Mohamed A.S. (2008) "Computer-Aided Diagnostic System based on
Wavelet Analysis for Microcalcification Detection in Digital
Mammograms" Radio Science Conference, 2 NRSC , ISSN: 1110-6980,
pp.1-9.

A.Nandhini, 2 V.J.Arul karthick,” Topological Model and Classification
of Clustered Microcalcification in Digitized Mammogram”, International
Research Journal of Engineering and Technology (IRJET), Volume: 02
Issue: 07, Oct-2015,PP-1179-1182.

Deepa Sankar, Tessamma Thomas,” Breast Cancer Detection using
Entropy based Fractal Modeling of Mammograms,” IJIRTE Vol 1, No. 3,
May 2009.

L.S.S.Reddy, Ramaswamy Reddy,Ch.Madhu & C. Nagaraju,”A Novel
Image Segmentation Technique For Detection Of Breast Cancer,”
13ITKM July-December 2010, Volume 2, No. 2, Pp. 201-204

K.Prabhu Shetty, Dr V. R.Udupi,” Wavelet Based Microcalcification
Detection On Mammographic Images,”IJCSNS VOL.9 No.7, July 2009
K.prabhu Shetty & Dr, V.R.Udupi, “Identification of micro calcifications
in mammographic images using wavelet & ANNs,” IJITKM, Vol-2, July-
Dec-2009

Osama Abu Abbas, Jordan, “Comparisons Between Data Clustering
Algo-rithms, “The International Arab Journal of Information
Technology, vol. 5, no. 3, pp.320-326,Jul. 2008.

S.Saheb Basha, Dr.K.Satya Prasad,” Automatic Detection Of Breast
Cancer Mass in Mammograms using Morphological Operators and fuzzy
¢ —means clustering”, Journal of Theoretical and Applied Information
Technology, Vol.7. No.6,2005.

Karmilasari, Suryarini Widodo, Matrissya Hermita,

Lussiana ETP,” Sample K-Means Clustering Method for

Determining the Stage of Breast Cancer Ma-lignancy Based on Cancer
Size on Mammogram Image Basis”, (IJACSA) In-ternational Journal of
Advanced Computer Science and Applications, Vol. 5, No. 3, 2014
S.Julian Savari Antony and S.Ravi, “Development of Efficient Image
Quarry-ing Technique for Mammaographic Image Classification to Detect
Breast Can-cer with Supervised Learning Algorithm”, Proceedings of
the IEEE Xplore on ICACCS, pp.1-7, Dec. 2013.

Alolfe M.A., Mohamed W.A., Youssef A.B.M., Kadah Y.M. and
Mohamed A.S. (2008) "Computer-Aided Diagnostic System based on
Wavelet Analysis for

Microcalcification Detection in Digital Mammograms"

Radio Science Conference, 2 NRSC , ISSN: 1110-6980,

pp.1-9.

Ballesteros F., Oropesa A., Martin L. and Andina D. (2002),
"Mammography classification using wavelets", Automation Congress,
5th Biannual World, Vol 13, pp. 293 — 300.

Bozek J., Delac K. and Grgic M. (2008), "Computer-aided detection and
diagnosis of breast abnormalities in digital mammography”, ELMAR,
50" International Symposium, ISSN: 1334- 2630, Vol 1, pp.45-52.

WWWw.ijeter.everscience.org

Bozek J., Delac K. and Grgic M. (2008), "Computer-aided detection and
diagnosis of breast abnormalities in digital mammography”, ELMAR,
50" International Symposium, ISSN: 1334- 2630, Vol 1, pp.45-52.

©EverScience Publications 43



