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ABSTRACT

In worldwide, a cancer concerns more dangerous disease for all kinds of people. Early detection of this
disease is important key for reducing the percentage of mortality. Radiologist are follow the many kinds of techniques
for identifying this disease. Even though, it is having some over flaw in identification. So, Automatic identification
system is required to help the radiologist in way of identification for decision making. This system aims to develop
the computer system for breast cancer. The proposed system consists of Segmentation, Feature Extraction, Feature
Selection and Classification. A probability clustering based segmentation is used to find the Region of Interest (ROI)
in the image. The feature extraction using Gray Level Co-Occurrence Matrix (GLCM) with density clustering. The
generated features are selected using fitness function based neural networks. Finally the breast cancer is classified
using SVM classifier.

KEY WORDS: ROI, Probability based clustering, GLCM, Fitness Function, Segmentation.

1. INTRODUCTION

Breast cancer is a more dangerous disease for woman. Todays, above 50% women's are affected by this
disease and it leads to death. The main problem of this mortality is unaware of this disease at early stage and some
tomes the radiologist are confusing to giving the decision. To avoid these reasons, this paper aims to develop
computer aided system to assist and help the radiologist for decision making. In this system the first step is the
segmentation for taking the ROI from the given image. Brahim Mohamed Jaber Alamin (2016), proposed the density
based segmentation for getting important regions of an image. Thilagamani and Shanthi, (2011), proposed the image
over segmentation for object recognition. Here, it splits the images into number of segments. This over segmentation
process cause more difficulties in image analysis. This problem has been solved by watershed algorithm. Sura Ramzi
Shareef (2014), have proposed the watershed transformation using morphological operators for segmentation.
Thilagamani and Shanthi (2011), have proposed the object segmentation techniques for object recognition. It uses
the two processes for segmenting the objects into several segments. The first process is for detection and integration
of that detection part into several clusters. The second process concentrates on over segmentation of images into
super pixels. Here, the segmentation uses the Novel Recursive Clustering Algorithm for object segmentation. The
main limitation of this method is centre initialization takes long time. Many clustering algorithms are used for
segmentation. The main algorithms are partitioning Hierarchical, grid, model based and density based clustering.
K-means, K-medoids, Fuzzy k-means and Fuzzy C-means are some of the methods in partitioning based clustering.
The cluster validation is important for selecting best cluster among too many clusters (Thilagamani and Shanthi,
2010). Neural Network classifier provide the increased performance when compared to other algorithms. This
classifier is mainly used to increase the performance of hidden layer (Venkatesh, 2011). Thilagamani and Shanthi
(2014), proposed the Gaussian and Gabor filter approach to detect the object from its background. It performs the
filtering and smoothing for segmentation.

Aswini Kumar Mohanty (2006), used the GLCM for feature extraction for extracting the features of an
image. The GLCM matrix is used to obtain texture feature from an image. Generally, the co- occurrence matrices
are sparse matrix and many of the calculations are done using unnecessary zero frequencies (Nitish Zulpe, 2012).

Almuallim & Dietterich (1992), have proposed the exhaustive search to find out best feature subset using
some criteria. In this method, the candidate feature set is generated based on some performance measures. Yun,
(2011), discusses the bio-inspired algorithm such as Genetic Algorithm (GA) and Particle Swarm Optimization
(PSO) for feature selection.

Methodologies: This system uses the following steps for breast cancer classification:
¢ Image segmentation using probability clustering algorithm.
o Feature Extraction using density clustering based GLCM.
o Feature Selection using fitness function based Neural Network.
o Classification using the support vector machine based classifier.
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Image Segmentation is a first and foremost steps in classification system for dividing the images into multiple
parts and take the ROI from an image. This paper uses the probability clustering based algorithm for selecting the
different region of the image. Here, the user will calculate the probability for different pixels. Based on that
probability, the breast scan images are segmented and it passed to the feature extraction process.

The feature extraction is a process of extracting the characteristics of an image. Here the density clustering
with GLCM is used for extracting the features of an image. This work considers thirteen Haralick features from
GLCM at four directions such as 0°, 45°, 90° and 135°. This feature is applied on each cluster for obtaining the local
descriptors of an image. The Haralick proposed the features from the GLCM. Here, the segmented images are
clustered based on its density value and the GLCM is applied into clustered image. Extracted features are selected
using neural networks algorithm. The main function of this feature section is to select the important features from
that extraction and this selection will increase the performance of a system. Here the fitness function plays major
role to select the features for NN algorithm. The gain Ratio based measure is used to select the fitness function.
Finally the images are classified using support vector machine (SVM) classifier.

3. RESULTS & DISCUSSION
Figure.2, shows the input of breast MRI image. Figure.3, shows the two ROI image. Here, the marked part

is region of interest in an image.
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Figure.3. ROI using Segmentation

Figure.2. Input Breast MRI Image
Table.1. Feature Extraction Values

GLCM Features | Energy | Contrast | Entropy | Variance | Correlation | IDM
0° Degrees 0.389 | 0.3206 4.5226 166.288 | 0.9373 0.93
0.3783 | 0.6584 4.0221 162.892 | 0.8717 0.9093
45° Degrees 0.3804 | 0.4742 3.8921 166.341 | 0.9076 0.9173
0.3743 | 0.7622 45109 | 162.094 | 0.852 0.903
0.3683 | 0.9849 4.1023 163.784 | 0.8093 0.8922
0.363 1.166 49304 | 162.514 | 0.7749 0.8845
0.3581 | 1.3184 4.7529 164.237 | 0.7463 0.8782
0.3537 | 1.4605 43905 | 164.275 | 0.7198 0.8723
Sum Sum Sum Difference | Difference | Information Measure | Information Measure
Average | Variance | Entropy | variance Entropy of Correlation of Correlation
Feature 1 Feature 2
202.954 | 12.8953 4.2015 25.87 8.63 0.94 3.789
202.863 | 12.7346 | 4.5456 | 25.39 7.96 0.89 2.903
202.613 | 13.2941 | 4.0672 | 25.91 8.5 0.98 4.61
203.461 | 12.6291 | 4.5721 | 25.49 8.24 0.78 4.821
205.541 | 12.8261 4.7236 25.6 8.41 0.93 4.827
202.643 | 12.941 4.8276 | 25.29 8.26 0.92 4.739
203.517 | 12.4312 | 45323 | 25.02 8.62 0.96 4.737
204.721 | 12.439 4.1382 25.45 8.79 0.92 4.392

Table.1, shows the output values of feature extraction. Here the haralick extracted the thirteen features from
an image using GLCM. Here it shows the value of 0 and 45 degree. The same features are extracted from the
remaining degrees. The performance was calculated using Precision and Recall.

4. CONCLUSION

Now a days the breast cancer makes more number of deaths among the many number of women's. To avoid
this problem, the early detection of cancer is important to reduce the mortality of humans. Many researchers are
proposed many algorithms for this cancer classification. Even though, it is lacking in identification cancer cells. To
improve the above system performance, this system introduced the probability approach in segmentation, clustering
in extraction and the features are selected using the fitness function and this fitness function value is applied into NN
algorithm. Finally the collected features are used for classification.
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