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ABSTRACT

Breast cancer detection images are the standard clinical practice for the diagnosis of breast cancer. Digital
Mammaogram has emerged as the most popular screening technique for early detection of Breast Cancer and other
abnormalities. In this paper we introduce a Computer-Aided Detection (CAD) system to perform automatic
diagnosing of malignant/non-malignant breast tissues using Polar complex Exponential Transform (PCET) moments
as texture descriptors. The input Region of Interest (ROI) is extracted through histogram ROI selection and further
pre-processing stages are carried out. The calculated PCET moments are used for feature extraction. A new classifier
Adaptive Differential Evolution Wavelet Neural Network (ADEWNN) is used to improve the classification accuracy
of the CAD system.

KEY WORDS: Mammogram, Computer-Aided detection, Transform, Region of Interest, Pre-processing, Feature
extraction, Classification.

1. INTRODUCTION

Breast cancer has become one of the most commonly occurring forms of cancer particularly in women. It
accounts for about 25% to 33% of all type of cancers. Early detection of breast cancer would result in timely diagnosis
of the disease and hence provides better chances for overcoming the disease.

The texture features are extracted from the mammogram images using PCPCET and these features are used
to train the network so that the network classifies the normal and abnormal mammogram images. The texture features
extracted includes: mean, standard deviation, entropy, contrast, histogram etc.

In this paper, adaptive differential evolution wavelet neural network is explored for better results in the

prediction of breast cancer.
Review of Related Work: Cancer is a disease in which abnormal cells divide without control and invade other
tissues. Breast cancer is a tumor that starts in the cells of the breast. Most breast lumps are not cancerous they are
called benign breast lumps. A malignant breast lump on the other hand is a cancer cell that can grow into surrounding
tissues.

Polar complex exponential transform is used for feature extraction. While using normal image transform
techniques, phase will not be considered for further operations which may lead to reduction in accuracy. Here we
consider both phase and magnitude and this technique are rotational invariant.

Numerous methods are in practice for the classification of mammogram images. The basic problem of using
artificial neural network is to select proper network architecture. The CAD system helps in early diagnosis of tumor
in breast. The breast nodules CAD system offer higher classification performance. The digital mammogram images
are used as the input where the texture features and shape features are extracted.

Mammogram image is well processed by extracting these features. The texture features extracted are energy,
contrast, correlation and homogeneity. The shape features extracted include minor axis, major axis, eccentricity,
extent and perimeter. Eccentricity gives how much the conic section deviates from being circular and extent means
the surface covered by something. Now, these parameters are given as the input to the network for training. If a
normal mammogram image’s parameters are given for training, then the network will be trained for normal
mammaogram image so that when we give an abnormal mammogram image it will get classified as not detected.
About 50 normal mammogram images are used to train the network so that more than 200 parameters are being
extracted in total. Thus, the normal and abnormal mammogram images will get classified using the ADEWNN
classifier. The advantage of using ADEWNN is that the accuracy will be improved
Dataset of mammogram images: Mammographic images were obtained from the digital database for screening
mammography (ddsm). The ddsm is a database of digitized mammograms. This dataset provides a large set of
mammograms in digital format. The website for ddsm is a resource with large database. The texture and shape
features are found from the mammogram images and these features are used to train the network. About 100 normal
mammogram images are used for training purpose. Polar complex exponential transform is applied for each image
to extract the features. The texture features and shape features are the best parameters used for the analysis of the
mammaogram images. Mammography is a technique which uses low dosage of x-ray for the detection of breast tissue
tumor. Even tumors of size 3mm can be detected using this technique. Research suggests that women aged 50 and
above are highly susceptible to breast cancer. Mammaography is an efficient method for the analysis of breast cancer
for women in this age range because of lower density of breast tissue. Thus, mammography is the best and most
feasible tool for detecting cancer in breast at an early stage.
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Existing system: The digital mammography plays a vital role in early detection of breast cancer. Experts visually
searches mammograms for specific abnormalities. Automatic detection using computer based methods can improve
accuracy of diagnosis significantly. The Polar Harmonic Transform is superior to Pseudo Zernike Moment and
Zernike Moment based method in terms of kernel generation. In this paper we proposed a rotational and invariant
method for digital mammogram medical image analysis using PHT. Scale and translation invariance is achieved by
normalization of moment and then rotation invariance is obtained by PHT. ADEWNN classifier is employed for
classifying the digital mammograms.

2. MATERIALS AND METHOD
Database: The proposed CAD system is tested and validated on the portion of mammographic Image Analysis
Society (MIAS) database. The original MIAS database (Digitized at 50p pixel edge) is down sampled to 200p pixel
edge, manually cropped so that every image has size 1024x1024. The MIAS database contains 300 digital
mammaograms belonging to the left and right breast of different women. The x-y coordinates and the radius of the
suspicious region is already annotated in the database itself. However, in this paper, the suspicious region is selected
manually. 200 mammograms (80 class | and 120 class V), including two images of each breast along with patient
and image information is used for the testing of proposed techniques.
Methodology: Fig.1, represents the flow diagram of the proposed method. The proposed CAD system consists of
similar stages to those of other CAD systems i.e. pre-processing, segmentation, feature extraction, and classification
of features into benign and malignant. The PCET moments are utilized as suitable feature descriptors of texture
characteristics of a suspicious region of the mammogram. To avoid the processing of whole mammogram, the input
ROI of fixed size of 128 128 extracted manually using histogram ROI extraction method.

For segmentation purpose manual histogram selection is used. Both magnitude and phase of PCET moments
were used for feature representation of the segmented region. A new classifier ADEWNN is introduced to improve
the classification accuracy of the proposed system.

Figure.1. Flow diagram of the proposed method
Polar Complex Exponential Transform (PCET): Pew-Thian Yap and Xudong Jiang (2010), proposed Polar
Harmonic Transform (PHT), which can be used to obtain rotational invariant features. It includes the Polar Complex
Exponential Transform (PCET). PCET is a set of complex polynomial which represents a complex orthogonal set
over the interior of a unit circle defined by x?+y?=1. These polynomials are denoted by Hn, (X, y), the PCET of order
‘n’” with repetition ‘I’ and [lj|=[n|=0,1,....c0c may be define by:
M(n, 1) =....(1)

Where, ‘1’ is the length of the vector from the origin to a particular pixel (x, y) within the unit circle defined

by x? + y?= 1. 0 is the angle between x-axis and vector length r in clockwise direction. n, are the positive and negative
integers and[.]" Denotes the complex conjugate of the basis Hn (r,0).
Classification: In the recent years Wavelet based Neural Networks (WNN) classifiers are efficiently used in order
to improve the accuracy and training process of CAD system such as Differential Evolution optimized DEWNN.
Among these optimized WNN, DE optimization is robust and also it is able to reproduce the same results consistently
over many trials. However, it is likely to be premature and a situation may arrive where one cannot give the guarantee
of the diversity of population. In order to improve the performance of DEWNN. This results in more stable and
effective algorithm and named as Adaptive Differential Evolution Wavelet Neural Network (ADEWNN).

3. RESULTS

The ADEWNN is used for the purpose of classification. The advantage of using ADEWNN is that it will
train the network using iterations. The mammogram images are used as the input from which the required features
are extracted and the extracted parameters are used for training the ADEWNN.

Fig.2. Normal mammogram image
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The normal mammogram images are given to the network and all the test data which includes texture and
shape features are collected. The network is now trained with normal mammogram images. Now, when a new image
is given to the network it should be able to classify. If the input given is a normal mammogram image, then the output
will be “benign” whereas, if the input image given is an abnormal mammogram, then the output will be “malignant”.
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Fig.3. 128*128 cropped image Fig.4. ROI segmented image
After carrying out a certain stages of pre-processing and training, now a new input image is given as input
to the classifier. If the given input is a normal mammogram image then it will get classified as detected, whereas if
the given input is abnormal then the output will be detection failed. Thus we can detect whether there is tumour or
not.
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Fig.5. Neural Network
4. CONCLUSION
After carrying out a certain stages of pre-processing and training, now a new input image is given as input
to the classifier. If the given input is a normal mammogram image then it will get classified as detected, whereas if
the given input is abnormal then the output will be detection failed. Thus we can detect whether there is tumour or
not.
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