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1. introduction 

1.1. Title of Thesis 

                Employee the Wavelet transforms and Artificial Neural Networks to 

Early Detection and Classification of Breast Cancer images based on Statistical 

Features 

1.2. Subject of the Thesis 

            The issue of digital medical image analysis for example 

(Mammography image) is represented as one of the important topics for 

diagnosing diseases by physicians (especially those based on medical images 

in its various forms) before taking samples(biopsy) from patients. Linking 

advanced statistical techniques to analysis medical image processing is really 

critical in the fields of statistics and medicine especially to the process of 

disease diagnosis and classification, because we have noticed that many 

scientific papers related to medical image analysis use simple statistical 

measures or techniques. 

1.3. Aim of Thesis 

           The objective of the thesis can be summarized as follows: 

1- Classification and diagnosis of tumors (malignant and benign tumors) 

based on the Statistical Features that can be obtained from the of medical 

digital image processing, before the clinical examination using one of the 

classification methods, which is the Artificial neural Networks (ANN). 

2- Suggesting a classification method that depends on Wavelet 

transformation and based on Statistical Features and its impact on the 

classification and diagnosis process. 

3- Evaluation of the proposed model using advanced statistical criteria. 
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1.4. The Importance of the Thesis 

The significance of the PhD research 

The ability of the Creator is manifested in the blessings of God that He 

bestowed upon mankind. And the sigh is one of those countless blessings 

which includes to ability to man to see and to distinguish millions of colors and 

senses within the range of man vision. To distinguish the element of multiple 

areas  

These areas can be identified by differences in color, shape, or texture. 

Certain areas within the image of techniques have captivated the interest 

of many researchers working in that field. In all disciplines as distinguishing 

patterns is one of the wide applications in the field of digital images.  many 

research has included many disciplines in the field of distinguishing patterns 

including medical, geology, engineering etc. 

 As researchers used the image of processing methods of distinguishing 

patters and extracting some parts from the image and cutting them. And there 

are many applications, which can be used in the process of distinguishing 

patterns in images such as hospitals, security services, remote sensing and the 

others. The discrimination process was used to diagnose diseases such as 

detecting malignant tumor in human body. And the another was used for 

purpose of distinguishing the human face and other applications. It has become 

critical to process images using image processing techniques in order to 

recognize them within digital images.  

This process and various methods where it is possible to cut the image 

by extracting the properties of some areas within the image by finding common 

characteristics that characterized that area by adopting special frequencies 

within the image areas by calculating the sudden high change grey gradient 

inside the image where is adopted as high frequency In many applied sciences, 

the classification process is critical for distinguishing things. The goal of this 

study is to analyze medical images using one of several statistical engineering 

techniques. Which is the artificial neural network (ANN) for extracting the most 

important variables (Statistical and Geometric measurement). 
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From an area of significance (malignant and benign tumors), and 

extracting the most important of them using one of multivariant analysis 

approaches (Factor analyses), and then applying the importance 

transformation in digital images Wavelet transformation (WT), which interns 

lead to reducing noise digital pictures and offering more clear characteristics to 

examine the influence of this conversion on the classification process for 

malignant and benign tumors in early detection of tumor. 

1.5 Literature Review 

During the past few years, the number of classification techniques has 

increased with the rapid growth of technology. There are many researchers 

interested in this subject. This part of this thesis reviews the most important 

literature review of Breast Cancer and other diseases with classification 

methods. 

Ragab, D., Sharkas, M. & Al-sharkawy, M. (2013) used the discrete 

wavelet transformation (DWT) as a feature extraction technique to detect mass 

abnormalities in the breast. In addition, a comparison between support vector 

machines (SVM) and artificial neural networks (ANN) for classifying and 

compared normal, abnormal tissues, benign and malignant MCs tumors was 

introduced(Ragab, Sharkas & Al-sharkawy 2013). 

George et al. (2014) presented a diagnosis system for breast cancer 

using different machine learning algorithms such as support vector machines 

and neural networks; they report accuracy rates which ranged from 76% to 94% 

on a dataset of 92 images (George et al. 2014). 

Vijayarani et al. (2015) projected work on prediction of kidney disease 

using data mining classification algorithms. Prediction of four types of Kidney 

diseases namely Nephritic Syndrome, Chronic Kidney disease, Acute Renal 

Failure and Chronic Glomerulonephritis. Supervised classification algorithm 

Support Vector Machine (SVM) and Artificial Neural Network (ANN) is used to 

predict the kidney disease. Experimental results show that ANN is best 

classifier Classification accuracy for ANN is higher compared to SVM 

(Vijayarani et.al, 2015). 
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Yousif A. , Simonov, K. & Naeem, Mohammad B. (2018) In this study, 

they took images of breast cancer by using discrete  wavelet transformation, 

the artificial neural network (ANN) will be used to classify the stage of Breast 

Tumor that is benign, malignant or normal. The early detection of Breast tumor 

will improves the chances of survival for the patient. Probabilistic Neural 

Network (PNN) with radial basis function will be employed to implement an 

automated breast tumor classification. The simulated results shown that 

classifier and segmentation algorithm provides better accuracy than previous 

method. Proper segmentation is mandatory for efficient feature extraction and 

classification (Yousif, Simonov & Naeem 2018). 

Kalyani Wadkar et al. (2019) proposed the model based on Artificial 

Neural Network (ANN) and performance was analyzed by Support Vector 

Machine (SVM) classifier. According to author, ANN gave 97% accuracy and 

SVM 91%. The author also told without SVM, it gave the better accuracy 

(Kalyani Wadkar et al. 2019). 

2. METHOD 

2.1. Theoretical Framework 

          Theoretical Side  

2.1.1 Theoretical side of the Breast Cancer 

The breast is a modified sweat gland, and is composed of 15 to 20 lobes, 

each composed of several lobules. Fibrous bands of connective tissue travel 

through the breast (Cooper’s suspensory ligaments), insert perpendicularly into 

the dermis, and provide structural support. 

The upper outer quadrant of the breast contains a greater volume of 

tissue than do the other quadrants. Considerable variations in the size, contour, 

and density of the breast are evident among individuals. Each breast contains 

10-15 lactiferous ducts (Brunicardi 2015). 

 



5 
 

2.1.2 Theoretical side of the problem an solving digital medical 

images  

Medical Imaging : 

German physical scientist (Wilhelm Conrad Röntgen) was the first 

scientist who was able to detect X-Ray in 1895. 

Science of Ray was so effective first in diagnosing for physicians. This 

Science has a great development which was used in treatments apart from 

diagnosing diseases. 

 Digital Image Processing: 

A digital image is a discrete two-dimensional function. f(x,y) or An image 

may be defined  as  a two-dimensional function f(x,y), where x and y are spatial 

(plane)  coordinates,   and  the amplitude  of  at any pair of coordinates (x,y) is 

called the intensity  or gray level of the image at that  point . (Gonzales & Woods 

2008, Mohammed & Abul Bashar 2012) 

2.1.3  Wavelet transforms and Artificial Neural Networks in various 

ways 

Wavelet transform : 

 is a well-known image processing technique to extract the features from 

an image. This techniqueis used to augment the available data by providing the 

wavelets of original and segmented mammographic scans. 

Artificial Neural Networks : 

Artificial Neural Networks (ANNs) is a computational model based on the 

structure and functions of biological neural networks. Information that flows 

through the network affects the structure of the ANNs because a neural network 

changes or learns, in a sense based on that input and output.ANNs 

are considered nonlinear statistical data modeling tools where the 

complexrelationships between inputs and outputs are a model or patterns. 
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In 1943, Warren McCulloch and Walter Pitts proposed a model of 

computing element, called McCulloch-Pitts neuron, which performs a weighted 

sum of the inputs to the element followed by a threshold logic operation this first 

idea was a working principle of ANNs. (Yegnanarayana, 2009). 

2.2. Data Collection Technique 

  Data collection technique: 

In the following study we will collect and compare data from MRI Brain 

scans that investigated malignant and benign tumours. The study will compare 

the MRI images generated at hospitals in Erbil, Sulaymaniyah in the Iraq and 

possibly also include a selection of European hospitals in the study. 

1- Data collection is through digital images of patients with breast cancer, for 

example. 

2- Determining the region of interest (RIO) within each image separately and 

extracting the Statistical Features. 

3- Working on the extracted data for the classification and diagnosis processes 

2.3. Data Analysis 

          Using (image J), Matlab, R and SPSS program to data analysis. 

First starting collecting medical imaging for the breast cancer.Then 

Determining the region of interest (RIO) within each image separately and 

extracting the Statistical Features by using (Image J). We convert this image to 

a matrix and we using (Matlab). Then we convert that data to scale variables 

and we using (R or SPSS) program to data analysis 

3. WORK PLAN 

Part One 

1.1. Introduction 

1.2. Problem statement 
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1.3. Aim of statement 

1.4. Literature Review 

1.5. Definitions and Terminology 

Second part  

Theoretical Side  

• Theoretical side of the Breast Cancer 

• Digital image processing 

• Wavelet transforms and Artificial Neural Networks in various ways 

Third part  

Practical side 

This section is dedicated to analyzing the following: 

Data Collection 

Data Analyzing 

Results 

Fourth part  

Conclusions and Recommendations 

4. TIMING 

Planned Date 

Data collection 01.06.2022-01.11.2022 

Writing the first part 01.11.2022-01.05.2023 

Writing the second part 01.05.2023-01.10.2023 

Writing the third part 01.10.2023-01.03.2024 

Writing the fourth part 01.03.2024-01.07.2024 

 

* This plan is in the nature of imagination. In time, necessary changes can be 

made on the plan according to the information given in the sources and the 

findings to be obtained. 
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