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ABSTRACT

Among women worldwide, cervical cancer and micro classification are two of  the most common types of  cancer. When cervical 
cancer develops, the cells in the cervix either lose their nucleus or undergo morphological changes. Some of  the characteristics 
of  these cells include an abnormal number of  nucleuses, damaged or absent cytoplasm, or dissolving cytoplasm, among oth-
ers. Cervical cancer cells do not differ much in texture or color from normal cells, making it very difficult to detect the disease 
in a microscopic smear test (cervix fluid studied under a microscope).Hence, in order to detect anomalies in cancer detection 
systems involving human cells, advanced digital image processing techniques are necessary. Thus, this study proposes an au-
tomated, all-encompassing machine learning method. The suggested method reveals the cervix cell’s nucleus and cytoplasm’s 
form and color. The cell’s nucleus and cytoplasm are isolated using a state-of-the-art fuzzy-based method. This method involves 
training a KNN or Neural Network using the form and color attributes of  the segmented cell units. Then, unknown cervical 
cell samples may be categorized using these networks. While ANN achieved a classification accuracy of  54%, KNN achieved an 
impressive 88.04%. Including more classifiers may improve the performance of  the suggested system even further.
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INTRODUCTION 

After breast cancer, cervical cancer is the most frequent malig-
nancy affecting women.Whether or whether the anticipated 

rise in cervical cancer risk and cancer mortality rate is acceptable. 
Developed nations have seen a decline in cervical cancer mortality 
rates due to widespread screening programs. Although it is curable 
if  caught early, cervical cancer is among the worst diseases in the 
world.   

The Pap smear test was first suggested in 1943 by Dr. George Pa-
panicolau, a scientist. It involves using a spoon-like wooden device 
to remove a smear, which can then be examined under a microscope. 
This test has been used as a screening tool for cervical cancer ever 
since. As a preliminary step, our method separates out individual 
cells in the micrograph.Cancer may develop in one or more cells, 
none of  the cells, or just a single cell among many. 
malignant, or maybe every single cell in the micrograph is malignant. 
Accordingly, because regression-based techniques fail to distinguish 
between cancerous and noncancerous cells, our method must suc-

cessfully isolate each and every cell in the picture before extracting 
any characteristics.In order to determine if  a cervical smear sample 
contains cancer, we use the morphology descriptor for each cell to 
feed that data into a machine learning system. The system then uses 
that information to classify the cells as normal or cancerous. 

2.	 RELATED WORK
The work related to problem are outlined as follows
[1] Authors have made a survey and analysis on the different types 
of  detection of  cervical cancer which is useful for the classification 
of  normal and abnormal cervical cells [2]automated diagnostic sys-
tem using image processing techniques have been proposed which 
proves to be an aid to radiologist and play a key role in early detec-
tion of  cancer using MRI of  cervical cancer using SVM and ANN. 
[3] The authors proposed the computer assisted pap smear Analyzer 
for cervical cancer screening using quantitative microscopy for de-
tection of  normal and abnormal cancer cells .[4] In this the cytology 
images are taken to segment the nucleus and cytoplasm for detection 
of  cervical cancer [5] also two level cascade classification is used to 
classify the images captured from thin liquid based cytology slides. 
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[6]And author shown that comparison of  classification techniques 
for pap smear Diagnosis, The classification for pap smear diagnosis 
aims at classifying the pap smear cells whether it is affected or not.
[7] The author proposed semi-automatic segmentation and classifi-
cation of  pap smear cells. The proposed system provides a feasible 
and effective tool in evaluating cytological specimens. [8]Diagnosis 
method and multi- thresholding ,SFS ,SFFS is used for detecting 
cervical cancer .[9]fully automated method is used for the author
uses FCM and SVM classification technique and clustering algo-
rithm. [10] gives the revive of  various algorithms and technique for 
diagnosis of  essential features for the classification of  cervical can-
cer in to different stage of  Normal, LSIL, HSIL. [11] Using Fuzzy 
moving and K- Means algorithm and Fuzzy Min-Max neural net-
work based system for classification of  normal, LSIL, HSIL.[12] 
And Pap smear Classification is Explained

3.	 MATERIALS AND METHODS
The proposed system is works based on MATLAB 2016
.And it deals with implantation of  an automated system which helps 
us to detect the cervical cancer at the cell level using Digital Image 
Processing technique.

Initially the process includes color conversion for RGB to Gray 
scale , Enhancement and scaling, segmentation, detecting the cell 
boundary and detecting the overlapping cytoplasm and nuclei, fea-
ture extraction and classification of  cells based on the features. Most 
discriminating set of  features were selected and used as input to an 
artificial neural network (ANN) and KNN. The shape features such 
as roundness, area, width, height ,texture features and color features 
are extracted. Both features are trained by ANN and KNN classifier.
2.1.	 Segmentation
The segmentation is based on the Fuzzy c mean clustering tech-
nique.

Fuzzy c- mean clustering
This is one of  the data clustering technique which allows one piece 
of  data to belong to two or more clusters. There are two clusters 
nucleus and cytoplasm .Segmentation is the fundamental step of  
image analysis it separates the objects form the background to ob-
tain the region of  interest so as to get the features .Many types of  
methods are there among those we are using thresholding method 
in this work .

2.2.	 Feature Extraction
Feature extraction is transforming the input data into the set of  fea-
tures .In this Work there are many features are taken in to consid-
eration for detecting the cancerous cell from the sample pap smear 
image.

Nucleus and Cytoplasm Morphology
In this we are taking color features and shape features of  the nucle-
us and cytoplasm. The features of  nucleus and cytoplasm such as 
area, centroid ,size of  the nucleus ,shape of  the nucleus ,nucleus cell 
distribution are extracted using region properties. The area of  the 
nucleus is the number of  pixels inside the nucleus .In the training 
phase the area of  the nucleus of  the normal cells and abnormal 

cells are calculated . The small areas remaining in the picture which 
might be looking like a nucleus are removed first .negative of  the 
segmented image is more suitable as it aids in removing unwanted 
clusters using morphological erosion faster than the true image .The 
resultant image has nucleus region along with small suspicious ob-
jects with can be removed by performing erosion can be removed 
by performing erosion operation. The eroded image is subtracted 
from the negative image to get counter of  the segmented objects 
as shown in the figure. After erosion the resultant image consists of  
nucleus region along with other regions. It is required to select only 
the nucleus region by some criteria. From this it is observed that the 
nucleus is bigger region than the other regions. Hence the next step 
is the labeling the objects followed by selecting the bigger cluster of  
pixels among the various clusters. After extracting features from the 
sample image, we apply thesholding for the extracted features. The 
threshold is calculated using these following color features and shape 
features.
Nucleus area and Cytoplasm area : Calculated by counting the corre-
sponding pixels of  the segmented picture.
A pixels area is

Nucleus and Cytoplasm longest diameter: This is the shortest di-
ameter a circle can have, when surrounding the whole object. It is 
measured as the biggest distance between to pixels on the objects 
border, and forms a line L as show in figure 4 for the cytoplasm. The 
names is Nlong and Clong for nucleus and cytoplasm, respectively.

Nucleus and Cytoplasm shortest diameter: This is the biggest diame-
ter a circle can have, when the circle is totally encircled of  the object. 
This distance is approximated by the sum of  the two lines s1 & s2 
shown in figure 4. for the cytoplasm. They are perpendicular to the 
line L, and is the longest line to each side sitting inside the object. 
The names of  the features is Nshort and Cshort for nucleus and 
cytoplasm, respectively.

Nucleus and Cytoplasm elongation: The elongation is calculated as 
the ratio between the shortest diameter and the longest diameter 
of  the object.Nucleus and Cytoplasm roundness: The roundness is 
calculated as the ratio between the actual area and the area bound by 
the circle given by the longest diameter of  the object. They are here 
named Nroundness and Croundness respectively:

Nucleus and Cytoplasm perimeter: The length of  the perimeter 
around the object.

Here the position is given by the centrum (XN,YN) and (Xc,Yc) for 
the nucleus and cytoplasm respectively.

Nucleus and Cytoplasm Maxima/Minima: This is a count of  how 
many pixels is a maximum/minimum value inside of  a 3 pixel radius.

3	 .CLASSIFICATION

Training and testing are the two main phases of  classification.When 
we train a classifier, we walk it through the process of  picture classifi-
cation.During testing, we test the class by providing it with an input. 
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A trained matrix is what is used to extract features in this case.There 
will be a training feature library. Both k-NN and ANN classifiers are 
used to categorize the learned picture. The trained picture is used 
to classify cancer kinds based on feature extraction matches.F, C, 
and INFO are the three primary parameters that make up a trained 
matrix.In this case, we are calculating the size of  F, which includes 
all twenty features that were trained before. “C” includes every name 
of  a class and INFO every name of  the file.Using the classifiers for 
classification follows the completion of  all these parameters.Here, 
we use two classifiers—K-nearest neighbor and neural network—to 
make our classifications. 

3.1	 K-nearest neighbor classification
It is the pattern recognition technique used for classification. Here 
we load the train matrix .Here we have to classify the result of  fea-
ture of  the current image. Against the F and C. It will be going to 
give us detected class of  C If  the loaded image shape features and 
color features are matches with the trained matrix then it shows the 
type of  Cancer.

3.2	 Artificial Neural Network
The neural network is simply trained by loading the train matrix and 
then it expects the classes based on vectorized form and based on 
feature vectors Once we train the neural network .here we are classi-
fying the features which are of  20 types. we taking the features as an 
input layer and the number of  classes are taking as the output layers. 
and the hidden layer consists of  number of  images trained and it will 
be mapped with number of  layers .As many as we train the images 
the hidden layers also increases.

In order to test the neural network .we have to load our pre- stored 
network and we are going to calculate the result by simulating cur-
rent set of  networks. Likewise we are performing the neural network 
operations

4.	 Performance measures
Working of  segmentation and feature extraction

4.1	 Performance comparison of  sample images using k- NN 
and ANN
 
From above graph it is absorved that based on analysis of  shape 
and color features of  images the maximum accuracy of  100% is 
obtained for carcinoma_in suit cancer types and minimum accuracy 
of  72.73% is obtained for modarate_dyplastic cancer types.

From above graph it is absorved that based on analysis of  shape and 
color features of  images the maximum accuracy of  95% is obtained 
for carcinoma_in suit cancer types and minimum accuracy of  25% 
is obtained for normal_superficiel cancer types.

Total Accuracy of  the work
 
5.	 Conclusion and future works
The findings of  a cytoplasmic or pap smear test are analyzed by 

looking at cells under a microscope.First, our method separates the 
nucleus and cytoplasm of  each cell. Then, using a machine learn-
ing-based approach, we can determine whether a cell or cells are 
malignant. Despite several previous proposals, no method has prov-
en to be very accessible in terms of  accuracy in this area.This study 
presents a method for properly segmenting and classifying cells as 
normal or malignant, as well as their kinds, by combining machine 
learning with efficient fuzzy based segmentation. The average classi-
fication results for k-NN in our study were 88.04% accurate, where-
as ANN only managed 54%.
Including more classifiers may improve the performance of  the sug-
gested system even further. Additionally, it has room for improve-
ment by simultaneously identifying the various cell types and cancer 
stages, such as early or advanced malignant.There is a strong correla-
tion between early cancer identification and a much reduced risk of  
mortality for patients. 
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