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Abstract - Cervical cancer is one of the deadliest cancers 
and is also a key research area in image processing. The 
essential problem with this cancer is that it cannot be 
detected earlier as it doesn’t throw any symptoms until the 
final stages. To detect cancer in each stage you need unique 
functions and it involves three important stages. Realizing 
the fact, a diffusion of screening test has therefore been 
advanced in attempting to be carried out as early cervical 
precancerous screening equipment. The proposed algorithm 
extracts features from the images extra accurately. My 
proposed work includes a classifier which can classify 
whether it is affected by disease or not. A pap smear image is 
taken from the pap test which collects the pap cells from the 
cervix , then is placed on the glass plate and then examined by 
using the image analysis method .The main purpose of this 
project is that, it identifies the disease by the presence of 
abnormal cells present in the image. A neural network is used  
which is a computing model whose layered structure 
resembles the networked structure of neurons in the brain, 
with layers of connected nodes. A neural network can learn 
from data so it can be trained to recognize patterns, classify 
data, and forecast future events. A neural network breaks 
down your input into layers of abstraction. It can be trained 
over many examples to recognize patterns in speech or 
images, for example, just as the human brain does. Its 
behavior is defined by the way its individual elements are 
connected and by the strength, or weights, of those 
connections. Using the training and the testing methods we 
find the difference in the image by comparing the images in 
training and testing.  
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1. INTRODUCTION  

  
Cancer is an uncontrolled division of body cells. 
Cervical cancer is the second most common type of 
cancer found in women [1]. Although breast cancer 
[2] is the most common type of cancer in females in 
India, cervical cancer mortality rate is higher. 
Infection of human papilloma virus (HPV) is strongly 
associated with cervical cancer. Other probable 
reasons are lack of awareness, early marriage, 
prolonged use of contraceptive pills, poor hygiene, 

multiple sex partners, and low immunity [3,4 ] . 
Vaccines for HPV virus-like HPV16 and HPV18 are 
now available in the market, but due to lack of 
awareness, these preventive measures are not 
commonly used. Although the government of India 
started many awareness programs, but this has not 
reached to the mass population yet. There are no 
accurate sign and symptoms of cervical cancer in the 
early stages. There are two tests to detect early 
changes of cervical cancer, Pap test and HPV test [5]. 
Pap test (Papanicolaou test) is the most commonly 
used screening test for early detection of cervical 
cancer.  

1.1 Existing Method  

  
     The existing methods are the svm classifier- k 
means clustering and the computer vision method. In 
my proposed work, I would be using the image 
preprocessing techniques and the classifiers like the 
artificial neural networks. Hence six shape-based 
features of the nucleus are exacted. SVM is used to 
classify the cells into three classes. In cervical cancer, 
classification accuracy is determined by the feature 
extraction methods. In shape-based features [34] 
area, perimeter, major axis, minor axis, compactness 
and eccentricity of the nucleus are calculated and for 
cytoplasm the area, perimeter, compactness, and 
eccentricity are calculated. Nucleus and cytoplasm 
(N/C) ratio is a very important shape based feature. 
If the cell is normal its N/C ratio is low, and the 
nucleus is round, but in abnormal cells, its N/C ratio 
increases and shape of nucleus turns to elliptical. In 
some papers texture based features like grey level 
co-occurrence matrix (GLCM) [35] are used.  
  

1.2 Literature Survey  

  
According to the literature survey, many 

segmentation methods have been proposed to 
segment out the nucleus and cytoplasm from the 
smear images, and then shape-based and colour 
based features were used for the classification of 
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cells. Research is still going on to find out the best 
segmentation method. In this paper, high derivative 
texture-based features are used to find the 
properties of the cell because the texture based 
technique is acceptable on nonsegmented images. 
The texture is another feature that helps to segment 
the image into a region of interest according to the 
structural and statistical approach. The major 
advantage of using texture attribute is its simplicity. 
In this paper, a statistical approach is used because it 
shows the distribution and arrangement of 
intensities (grey levels) of an image. In this study 
first order, second order and high order derivative 
statistical texture features are used. The high order 
derivative statistical texture features show more 
potential for effective discrimination in biomedical 
images. Texture-based methods are used for 
extracting relevant features from smear slides and 
are applied on a self-generated dataset for the 
classification of the cell into normal and cancerous 
class.   

 
2. Proposed Method  

  
The proposed method is featured in cropping of the 
single cell from a real smear image containing 
multiple cells is shown. Cropped single normal cells 
and abnormal cells Pap smear cells are in the RGB 
format, and the RGB images take more time to 
process. To overcome this problem, images were 
converted into a grey-scale image. Median filter was 
used to remove noise and edge sharpening function to 
enhance the edges. Fig.  shows the pre-processed 
images of normal and abnormal cell.  

 

  Feature extraction is the next step after 
preprocessing. In early papers, only shape-based 
features and some basic texture based methods were 
used to extract the features after segmentation and 
preprocessing of an image. But in this paper, the 
texture of the image is analyzed, and high order 
derivatives are used to find the features. So, the cells 
are classified according to that texture in normal and 
cancerous cell. Feature extraction is the first stage of 
image texture analysis. Texture analysis aim is to find 
a unique way of representing the underlying 
characteristics of textures and represent them in some 
simple but unique form. So that they can be used for 
robust, accurate classification and segmentation of 
objects .By using this method, the image can be 
segmented into regions of interest and those regions 
can be classified using structural and statistical 
approach. The structural approach represents some 
regular or repeated relationship pattern and works 
well on the regular pattern as well as man-made 
patterns, but statistical approach represents the 
arrangement of intensities in a region and is mostly 
used for real and general application or for images. In 
statistical texture analysis, texture features are 
computed from the statistical distribution of observed 
combinations of intensities at specified positions 
relative to each other in the image. According to the 
number of intensity point (pixels) in each 
combination, statistics are classified into a first-order, 
second-order and higher-order statistics.   
 

The first-order histogram is a way of extracting 
firstorder statistical texture features. An image is 
represented as a matrix for two space variable x and 
y in numerical form ( i = 1, 2, 3, ...., X-1 and j = 1, 2, 3, 
...., Y1), which is basically a intensity distribution of 
level for function ( i, j ) with discrete values i = 0, 1, 2, 
...., N-1 where, N is the number of intensity levels. The 
histogram is the numerical distribution of intensity 
levels in an accurate graphical representation. 
Histogram is first-order statistical information of the 
image. The shape of the histogram shows the 
characteristic of the image. There are different types 
of histograms like symmetric, bimodal, multimodal 
etc.  

Grey Level Co-occurrence Matrix (GLCM) method 
is a way of extracting second order statistical texture 
features. It uses the relationship between 
neighboring pixels or in other words it is a joint 
probability distribution or pairs of pixels. A GLCM is 
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a matrix where the number of rows and columns are 
equal to the number of greys level in the image.  

In this paper, the proposed method classify 
cervical cells into two classes: the normal and 
cancerous cell using texture-based features. If the 
cell is abnormal, it will go for further examination 
and tests. Our proposed approach is tested with two 
different classifiers, i.e. Artificial Neural Network 
(ANN) and Support Vector Machine (SVM) with 
different kernel values such as SVM-linear, SVM 
Quadratic and SVM-cubic. ANN is a non-linear 
statistical classifier. If the relation between input and 
output is complex, ANN classifies it very well. 
Multiple hidden layers with some neurons have been 
used in ANN .The number of neurons in hidden layer 
depends on the number of features that have been 
extracted.  

 

Table: Performance of Neural Networks 

  

3. CONCLUSION 
  
 Cervical cancer has high morbidity and mortality in 
its advance stages. Pap smear test is a very effective 
and economical test for the early detection of cervical 
cancer in the early stages. India is a highly populous 
country having two third of its population living in 
rural areas where expert pathologists are not easily 
available. This automated system will help to detect 
cervical cancer in its early stages with accuracy and in 
shorter time. The texture of the cell contains a lot of 
information about the cell. Any changes in the cell are 
reflected in change in its texture. In this study, high 
order derivatives statistical features are used, and 
these methods are First-order histogram, GLCM and 
DWT. For the classification of a single cell into normal 
and abnormal classes.  
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