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Abstract—External beam radiation therapy for the treatment of cancer make likely correct placement of radiation 
dosage on the cancerous region.Still, the deformation of soft tissue through the progress of treatment, such as in 
cervical cancer, presents important challenges for the outlining of the target volume and other structures .The 
segmentation of cervical cancer Magnetic ResonanceImage is done by using  Expectation maximization 
segmentation algorithm. The tumor region is selected and the feature are extracted and finally the images are 
classified by using an Artificial Neural Network to identify the normal and abnormal tumor images. 

Keywords—External beam radiation therapy(EBRT), Artificial Neural Network (ANN), Expectation 
Maximization Segmentation (EM). 

 Introduction  

. According to the world health organization (WHO) cervical cancer is said to be the world´s second deadly 
cancer with an estimate of about 493,243 women diagnosed with it and 273,505 dying from it per year. Cervical cancer is 
frequent among women between 15 and 44 years of age. The cervix is located in the lower part of the uterus also called uterine 
cervix, it connects the body of the uterus by the cervix part called endocervix to the birth canal by the part named exocervix. Cells 
covering the cervix are referred to as squamous cells and the glandular. The various stages of cervical cancer Stage I- Outside 
pelvis Stage I (40%) - confined to cervix ,Stage II (30%) - beyond cervix, not to pelvic side wall ,Stage III (25%) - to side wall, 
lower 1/3 pelvic side wall ,Stage IV (5%) - involving bladde.A cervical cancer is a cancer malignant of the cervix or within the 
cervical area. It may form in the interior lining of the cervix, junction of the vagina and the uterus. Cervical cancer begins to 
develop in the cells around the cervix. Pre-cancerous cells which are described as cervical intraepithelial neoplasia (CIN), 
squamous intraepithelial lesion (SIL) and dysplasia. The pre-cancerous cells cancer can fully grow into cancer. There are two 
main forms of cervical cancer namely squamous cell carcinoma and adenocarcinoma, of these types 80% to 90% of the cervical 
cancers are due to the squamous cell carcinoma which begin where the exocervix joins the endocervix. Cervical adenocarcinoma 
develops from the mucus-producing gland cells of the endocervix. In some cases some of the cancers can be as a result of a 
combination of both squamous cells carcinoma and adenocarcinoma, the carcinoma is known as adeno squamous carcinoma or 
mixed carcinoma. In some women precancerous cells go away with no treatment whatsoever while others turn into true invasive 
cancers. There are a variety of stages of cervical cancer that identify the extent and site of infection. The first stage is stage 0 
which is also in another name known as cervical carcinoma in situ, it is located at the top layer of cells along the cervix line 
Carcinoma in situ is not considered as a cancer but in some cases it may develop into cancer if left untreated. Due to this cervical 
cancer has remained to be the second leading concern of death among the women of this community and the third highest behind 
Asian and Caucasian women by C. Lopez. [1], [2], [3]. In this paper cervical cancer MRI image is adept of concurrently 
explaining deformable detection of tumor, segmentation of the organ, constrained non-rigid registration using pixel value. 
External beam radiation therapy (EBRT), the source of the radiation is outside the body, and the area to be treated is designed 
carefully to limit the amount of radiation directed at healthy tissue.  
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Fig.1.3D view of cervical cancer by applying EBRT with tumor in red, bladder outlined in yellow, and rectum outlined in green. 

 

During EBRT, your body is positioned beneath the x-ray machine in the same way every day, and the radiation field is 
exposed to the radiation beam for a few seconds once per day, five days per week for five to six weeks. This is done as an 
outpatient, and you can usually continue your normal daily activities during treatment.by Chao Lu [4]. Level set method is used 
for segmentation by Chunming Li [5] 

2. PROPOSED METHOD 

External beam radiation therapy for the treatment of cancer make likely correct placement of radiation dosage on 
the cancerous region.Still, the deformation of soft tissue through the progress of treatment, such as in cervical 
cancer, presents important challenges for the outlining of the target volume and other structures. In preprocessing 
step, image denoising is used to removal of noise and the noise quality of the parameters, such as the signal-to-
noise ratio (SNR), the peak signal-to-noise ratio (PSNR), the mean squared error (MSE), and mean absolute error 
(MAE) represent the quality indicators of the denoising process . Otsu’s method involves iterating through all the 
possible threshold values and calculating a measure of spread for the pixel levels each side of the threshold, the 
pixels that either falls in foreground or background.The segmentation of cervical cancer Magnetic ResonanceImage 
is done by using EM segmentation algorithm. The tumor region is selected and the feature are extracted and finally 
the images are classified by using an Artificial Neural Network to identify the normal and abnormal tumor images. 
The flow diagram of the proposed method is shown in figure 2.] 
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Fig.2.Flow diagram of   the proposed method 

A. Image Preprocessing 

MRI data has a high resolution and high soft tissue contrast, while magnetic resonance (MR) imaging is able 
to characterize deformable structure with superior visualization and differentiation of normal soft tissue as well as 

tumor-infiltrated soft tissue. 

 

Fig.3. Input MRI Cervical Cancer 

B. De-noising 

An efficient method for accurate noise filtration of the images is based on the Fourier transform (FT) and 
Gaussian low-pass filter (GLPF) .Here, the image processing is a three-step process are Fourier Transform is 
performed, filtering the frequency components by using the GLPF and the inverse FT is computed .Smoothing is 
achieved in the frequency domain by dropping out the high-frequency components. 
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Fig .4. Gaussian Low-Pass Filter Output 

C.Binarization 

Otsu's thresholding method involves iterating through all the possible threshold values and calculating a measure of spread for the 
pixel levels each side of the threshold, the pixels that either falls in foreground or background. The aim is to find the threshold 
value where the sum of foreground and background spreads is at its minimum. 

 

Fig.5. OTSU’s Binarization method Output 

D.Edge detection 

This method divides an image on the basis of boundaries. Numbers of edge detecting operators based on 
gradient function are available. For cervical cancer detection various edge detection operators are used which 

are canny edge detection operator. After Binarization edge of Binarization output are detected. The edge 
detection output is show in figure 6 

 

Fig.6. Edge detection 

E. Image   segmentation and Feature extraction 

The Expectation Step consider the single pixel in the block and calculate the probability of the pixels to be a 

tumour cell. Finally the log likelihood function value for the pixel is calculate. Maximization step consider the whole 

block and calculate the probability value of the block likely to be a tumour. The contour of the tumour is shown in 

figure 7.Final tumour area is detected by using the EM algorithm. The output is shown in figure8. 
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Fig.7.The Contour of the Tumour 

 

Fig.8. Tumour Detection 

E.   Feature Extraction   and Classification 

Feature extraction is a general term for methods of constructing combinations of the variables to get around these 
problems while still describing the data with sufficient accuracy. Feature Extraction is a method of capturing visual 
content of images for indexing & retrieval. Primitive or low level image features can be either general features, such 
as extraction of color, texture and shape or domain specific features.  Artificial Neural Network to identify the 
normal and abnormal tumor images. 

Table 1 Computation of Features 

Feature Formula 

Contrast �|i − j|2p(i, j)
i,j

 

Correlation 
�

(i − μi)(j − μj)p(i, j)
σi σj

i,j

 

Energy �p(i, j)2

i,j
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F. Artificial Neural Network 

Many modern scientists believe the human brain is a large collection of interconnected neurons. These 
neurons are connected to both sensory and motor nerves. Scientists believe, that neurons in the brain fire by 
emitting an electrical impulse across the synapse to other neurons, which then fire or don't depending on certain 
conditions.  

 

 

Fig8. Structure of a single neuron 

Neuron is given in Figure 8. The Artificial neural network [8] is basically having three layers namely input 
layer, hidden layer and output layer. There will be one or more hidden layers depending upon the number of 
dimensions of the training samples. Neural network structure used in our experiment is consist of only two hidden 
layers having 7 neurons in the input layer and 1 neuron in the output layer as shown in Figure 9. 

 

Fig 9.Simple Neural network Structure 

A learning problem with binary outputs (yes / no or 1 / 0) is referred to as binary classification problem whose 
output layer has only oneneuron. 

Table.1. Features are extracted 

Feature Normal image Abnormal 
image 

Contrast 0.3172   0.4144 
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Correlation 0.9026 

 

0.9160 

 

Energy 0.9799 

 

    0.9843 

 

Skewness 0.9698 

 

    0.9725 

 

Mean 0.1016 

 

    0.0874 

 

Peak Signal-to-Noise Ratio    -1.7956 

 

-0.5060 

 

Mean Squared Error 0.0286 

 

    0.0261 

Mean Absolute Error     9.2216     2.1145 

3.   CONCLUSION 

Segmentation using EM algorithm is calculate pixel and the probability distribution function and likelihood function in the block and 
maximize the values estimated in the E step by considering the whole block then calculate the mean, variance and standard deviation. Compare 
pdf values are equal then the particular block is tumour free. If not equal then the region is affected by tumour .Features are extracted for 
classification using Artificial Neural Network . 
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