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Abstract
Breast cancer represents the second leading cause of cancer deaths in women today، and it is the most
common type of cancer in women. It has become major health issue in the world. Mammography is the main
test used for screening and early diagnosis. Early detection performed on X-ray mammography is the key to
improve breast cancer prognosis. GLCM technique introduced by Haralick is mostly used in image processing
to study the grey levels intensities present in the image, Haralick features also known as first order have been
used for detection of malignant masses in breast tissue images, I have attempted firstly to obtain well known
Haralick features as well as the second order GLCM features and have studied its effects in breast cancer image
classification.
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GLCM ،texturefeatures ،CLAHE ، ﺍﻟﻤﺎﻤﻭﺠﺭﺍﻡ، ﺴﺭﻁﺎﻥ ﺍﻟﺜﺩﻱ:ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﻤﻔﺘﺎﺤﻴﺔ

1. Introduction
Breast cancer has emerged as the leading sites of cancer in India among males and
females. It is the most common type and frequent form of cancer and one in 22 women in
India is likely to suffer from breast cancer. This is the second main cause of cancer deaths
among women. Recently, the estimated number of breast cancer cases for the years 2015 and
2020 will be 106,124 and 123,634 respectively, according to the National Cancer Registry
Programme report of the Indian Council of Medical Research (ICMR). Detecting a cancer at
an early stage can improve the cure rate from breast cancer ( Ramnath et al., 2010).
The highest survival rates for breast cancer occur when it is detected in its earlier
stages. Mammography is a special type of x-ray imaging used to create detailed images of the
breast, and is the most widely used method for breast cancer detection in its early stages.
Once a lump is discovered, mammography can be very useful in evaluating the lump to
determine if it is cancerous.
Image feature extraction is important step in mammogram classification. These features
are extracted using image processing techniques. Several features are extracted from digital
mammograms including texture feature,position feature and shape feature etc. Textures are
one? of the important features used for many applications. Texture features have been widely
used in mammogram classification. The texture features are ability to distinguish between
normal and abnormal pattern. Texture is an alteration and variation of surface of the image
(NITHYA, 2011).
Some researches show that the better detection rate can be achieved by appropriate
feature selection that must include in the system that may require the number of features.
However, having more features increases the complexity and time used to analyse the
mammogram.
2. Methodology
2.1 Pre-Processing
It is difficult for radiologists to identify the masses on a mammogram because they are
surrounded by complicated tissues. In current breast cancer screening, radiologists often miss
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approximately 10-30% of tumors because of the ambiguous margins of lesions and visual
fatigue resulting from long-time diagnosis.
The main objective of the pre-processing step is to eliminate those elements in the
image that could negatively affect the process of microcalcification detection & make the
feature extraction phase easier and reliable (Rolando,2012) and comprises the sub-steps of:
(1) Receiving the original images as input.
(2) Applying a CLAHE (Contrast Limited Adaptive Histogram Equalization).The
contrast enhancement phase is done using the Contrast Limited Adaptive Histogram
Equalization (CLAHE) technique, which is a special case of the histogram equalization
technique that functions adaptively on the image to be enhanced.( Rolando,2012; Ramnath ,
2010).

Fig.1 Original image Fig.2.CLAHE filtered image
(Ramnath , 2010;Ramnath, 2010)

CLAHE method seeks to reduce the noise and edge shadowing effect produced in
homogeneous areas and was originally developed for medical imaging.
method seeks to reduce the noise produced in homogeneous areas and was originally
developed for medical imaging. CLAHE operates on small regions in the image called tiles
rather than the entire image. Each tile’s contrast is enhanced, so that the histogram of the
output region approximately matches the uniform distribution or Rayleigh distribution or
exponential distribution. Distribution is the desired histogram shape for the image tiles. The
neighbouring tiles are then combined using bilinear interpolation to eliminate artificially
induced boundaries. The contrast, especially in homogeneous areas, can be limited to avoid
amplifying any noise that might be present in the image.
2.2 Feature Extraction
Texture analysis is important for application of computer image analysis for
classification, detection segmentation of an image based on intensity and colour.
Traditionally texture analysis can be broadly classified into two، they are statistical and
structural approach. In structural approach the texture can be represented by primitive (micro
texture) and spatial arrangement of this primitive (macro texture). In the statistical approach
represents the texture indirectly by the non-deterministic properties that govern the
distributions and relationships between the gray levels of an image. There have been eight
statistical approaches are used for the measurement and characterization of texture analysis
(Robert,1979).
In 1973, Haralick introduced 14 statistical features. These features are generated by
calculating the features for each one of the co-occurrence matrices obtained by using the
directions 0◦, 45◦, 90◦ , and 135◦, then averaging these four values. The symbol Δ,
representing the distance parameter, can be selected as one or higher.
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In general, Δ value is set to 1 as the distance parameter. A vector of these 14 statistical
features is used for characterizing the co-occurrence matrix contents.
Texture analysis, using some or all of the 14 texture features proposed by Haralick et
al. based upon gray-level co-occurrence matrices (GLCMs), is a popular approach for the
analysis and classification of many medical images, including breast masses and tumors seen
in mammograms (Sivaramakrishna, 2002; Bovis, 2000; Gupta, 2005).
GLCM is a statistical texture measure. GLCM collects information about pixel pairs,
hence it is of second orderstatistics (Mohd ,2009; Sreeja and Ganesan,2010). GLCM is a
tabulation of frequencies or how the pixel brightness values in an image occur. The matrix is
constructed at a distance of d = 1 and for direction of θ given as 0°,45°,90° and 135° . A
single direction might not give enough and reliable texture information. For this reason, the
four directions are used to extract the texture information.
GLCMs are constructed by comparing the gray-level values for two pixels with a
defined spatial relation. Combination frequencies of occurrence are calculated for each
possible gray-level value. The frequencies in the GLCMs are used to calculate 13 different
features like energy, entropy, contrast, local homogeneity,correlation, and shade provenance,
sum of squares, sum average, sum entropy, difference entropy, sum variance anddifference
variance. ( Karahaliou, 2007; Al Mutaz , 2011)
Gray level co-occurrence matrices capture properties of a texture but they are not
directly useful for further analysis, such as the comparison of two textures. The cooccurrence matrix computation applied to a mammogram is shown in figure 1.

Fig. 2: Example of a co-occurrence matrix with eight grey levels, computed using one for
distance between pixels and zero degrees for the direction, applied to a mammogram
Computer image processing techniques are used to enhance the image which is
followed by segmentation of Region of Interest. Then the texture feature will be extracted
from ROI. The texture feature is used to classify the ROI as masses or non-masses. The
extraction of texture feature can be done by using grey level co-occurrence matrices.
Experimental Results
The proposed features mentioned in previous section was implemented and applied on
real breast cancer mammography images selected from MIAS database .After we calculated
GLCM features from images, we save the features value in database presented in Table 2.
The results indicate that benign masses and malignant tumors are not linearly separable,
in the space defined bythe 14 texture features, to a high level of classification accuracy.The
dataset used in the present study was prepared by combining digitized film mammographic
images from MIAS dataset.
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Table 1. MIAS Dataset

Table 2. Texture features extracted from mammogram
Mean ;Mean is the mean pixel value within the image. It is important to know the
brightness of image since the tumor has high value of brightness.
Uniformity : Uniformity measures the uniformity of intensity in the histogram of a ROI.
Tumor has positive low value of uniformity.
Standard Deviation : Standard Deviation is the root mean square (RMS) deviation of the
values from their arithmetic mean. It is the most common measure of statistical dispersion,
measuring how widely spread the values are in a data set. If the data points are all close to the
mean, then the standard deviation is close to zero. If many data points are far from the mean,
then the standard deviation is far from zero. If all the data values are equal, then the standard
deviation is zero. Tumor is far from zero.
Smoothness :Smoothness measures the relative smoothness of the intensity in a image.
It used to determine the region whether it is smooth or not. When its value is near from 0 this
region is smooth and when the region is more complex than smoothness value is near from 1.
Tumor is smooth, if the ROI value is near from 0, thus when the region is smooth, it could be
a sancer.
Inverse: It gives high value when the high value of the entry of NH is near the main
diagonal. Tumor has positive low value of inverse
Skewness :Skewness measures the asymmetry of the probability distribution of a realvalued random variable. Adistribution has positive skew (right-skewed) if the right (higher
value) tail is longer or fatter and negative skew (left skewed)if the left (lower value) tail is
longer or fatter. Tumor has left skewness, which takes direction to the bright gray level.
Entropy: Entropy represent the measure of disorder in an object gray level organization,
large value of entropy correspond too much disorganized distribution, such as salt and paper
random field. Low entropy images have very little contrast. Image that is perfect flat will
have zero entropy. Tumor has negative low value of entropy.
Correlation: Correlation is the most famous statistical approach. It is popular today, by
virtue of good performance. The Co-occurrence matrix contains elements that are counts of
the number of pixel pairs for specific brightness levels, when separated by some distance and
at some relative inclination . Moreover, correlation produces a large value if an object
contains large connected subcomponents of constant gray level, and with large gray level
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differences is created between adjacent components. So the tumor has high value of
correlation .
Conclusion:Using texture features to predict the risk of breast cancer appears feasible.Despite many
advances in techniques for early breast cancer detection, mammography is still the main
standard, especially in developing countries. Its low cost, and the fact that is not invasive,
coupled with its high effectiveness make it a widely used technique.
Our present study and a related preliminary study indicate that the results are affected
by several factors, including pixel resolution, preprocessing and filtering steps used, and the
direction and distance used to compute the GLCMs.
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