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ABSTRACT 
Background: Cervical Cancer is one of the deadliest diseases which threaten women in an alarming rate causing approximately 2, 

66,000 mortalities per annum worldwide. It is estimated that the highest incidence of cervical cancer occurs all over the world. 

There are currently no sustainable and affordable cervical cancer screening programs occurs worldwide. Objective: The current 

status of screening services and knowledge of health care professionals was assessed through a Knowledge, Attitudes, and 

Practices survey on cervical cancer screening and prevention. Various surveys can be analyzed based on screening program. 

Results: From the survey evidence exists that cervical smears are rarely offered to women with learning disability. This survey 

examined if women with learning disability were being offered and were accepting screening. From the survey it shows all of the 

participants felt a screening program should be started in their area. Conclusion:Our data establishes that knowledge is fairly 

lacking among healthcare workers and there is an opportunity to train them in simple, cost effective “screen-and-treat” programs 

that could have a great impact on the overall health of the Population. With Density based SVM Classifiers which can outperform 

prognosis of cervical cancer as compared to methods studied in the literature survey 

 

KEYWORDS:  Cervical Cancer, Support Vector Machine (SVM), Service Oriented Architecture (SOA), screen-and-treat, 

Polynomial Kernel Trick. 
 

INTRODUCTION 
 
 Cervical cancer is one amongst the foremost common cancers moving ladies worldwide and also the most 
typical in developing countries [1] it will be cured, if it is detected in early stages and determine during which 
stage it belongs and any correct treatment has given in time. At constant time the prevalence and also the death 
rate remains even high within the developing and beneath developed regions of the globe. It is according that 
annually 132,000 new cases were diagnosed and 74,000 deaths in Bharat, that is almost third of the worldwide 
cancer deaths [5] Screening of cervical cancer will be done by Papanicolaou test that is believed to be the gold 
commonplace forever. The subjective inequality of various cytologists, the screening results show additional of 
inconsistencies [6] The check output shows additional of false positive and false negative results, that create the 
responsibility of the screening method a matter mark [7] Conjointly in manual cervical screening method, many 
pictures area unit analyzed daily; the classification of cells become robust and also the chance of human errors 
become high. Many automatic and semiautomatic ways are projected in numerous times to observe numerous 
stages of cervical cancer. Several of those ways were not supported in achieving the objectives of providing 
measured variables that might eliminate the interpretation errors and inter-observer discrepancy [8] Smear 
pictures area unit wealthy in numerous options like color, shape, and texture. The method of correct extraction 
of distinctive visual options from these pictures would alright facilitate in developing an automatic screening 
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device. This may be achieved solely through texture feature than others since the entire cellular changes area 
unit determined solely exploitation these options. Since the feel parameters area unit the straightforward 
mathematical representations like swish, rough, and grainy, then the analysis becomes easier [9] Analyzing all 
the higher than problems, two necessary challenges area unit thought-about. First, choice of distinctive texture 
options appropriate for classification. Second, choice of the foremost economical and ascendible classifier 
improves the accuracy additional. 
 According to the world health organization 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 also the world´s second most frequent among women between 15 and 44 years of age. In Finland about 
2.23 million women aged 15 years and over are at risk of getting cervical cancer, current estimation states that 
out of 164 diagnosed with cervical cancer per year about 81 of them die as a result of the disease. It is the 15th 
most common cancer in Finland and the 4th most common cancer among the women in Finland [10] Cervical 
cancer was once known as the most deadly cancer   in America until the years 1955 to 1992 when its rates 
decreased by 70% due to increase in pap smear screening and more awareness among society, it is said to 
decline by 3% each year but the numbers still remain high. According to the American Cancer Society   recent 
estimate states that in the year 2011 about 12,710 new cases of invasive cancer will be diagnosed and of these 
about 4,290 deaths will be recorded [11] Cervical cancer is as a result of Human Papilloma Virus which is 
transmitted through sexual intercourse, in most cases the male is a career of the papillomavirus that infects and 
generates in females. Despite the risks of the HPV virus both males and females are hardly aware of the 
virus and the risks it carries. In America within an estimate of every six minutes a gynecological cancer is 
diagnosed with the majority being   cervical cancer among women of the ages 40-55 years of age. In 2014 and 
average of about 28,000 to 40,000 females were diagnosed with cervical cancer.  
 Consequently, there is a need for less expensive and more automated screening methods, especially those 
applicable in low-resource regions. Digital Cervicography is a noninvasive visual examination method performed 
by taking a photograph of the cervix (called a cervigram) after the application of 5% acetic acid to the cervix 
epithelium. It has a low cost and is widely accessible in resource-poor regions. However, in the literature, the overall 
effectiveness of Cervicography has been questioned by reports of poor correlation between visual lesion recognition 
and high-grade disease as well as disagreement among experts when grading visual findings. Encouraged by recent 
developments in computer-assisted diagnosis such as automated Pap tests, in this paper, we investigate computer 
algorithms to improve the accuracy in early detection of cervical cancer using cervigrams and study the potential of 
further improvement by combining images with other clinical test results such as Pap and HPV. 
 The remainder of this paper is organized as follows. The related works are presented in Section III. Section 
III gives an overview about Technical issues. Followed by conclusion and recommendation of Density based 
SVM discussed in Section IV. 
 
Literature Survey: 
 This chapter emphasizes the significance and characterization of various cervical cancer which made a 
significant technical breakthrough in ladies worldwide and also the most typical in developing countries. A brief 
review of literature pertaining to the present work is also presented. 
 In summary, during this study we tend to develop a singular near-termbreast cancer risk prediction model 
supported quantitativeanalysis of bilateral mammographic image feature spatial property. We 
conjointlyincontestable the association between changes inmammographic image options and risk for near-term 
breastCancer development victimization three sets of “prior” FFDM screeningexaminations. If productive, 
applying this new risk model canhave higher clinical impact. let's say, the new YankeeCancer Society guideline 
has suggested that ladies fifty-fiveyears and older ought to transition to biennial screening or havethe 
opportunity to continue screening annually.Thus, identifying girls with considerably higher risk of 
developingbreast cancer within the close to term is very important to work out United Nations agencyshould be 
screened annually or biyearly within the close to term [2]. 
 Cervical cancer is the third commonest malignancy in ladies worldwide. It remains a number one causefor 
cancer-relateddeath amongwomenin developing countries. So to contribute to the treatment of the cervical 
cancer, in our work, we have identified and realized manykey genes leading to the cervical cancer using 
functions of many bioinformatics tools, we have hand-picked 143 differentially expressedgenes (DEGs) related 
to the cervical cancer. The results of bioinformatics analysis show that these DEGs play vital roles inthe 
development of cervical cancer. Through scrutiny two completely differential co-expression networks (DCNs) 
at two different states, wefound a standard sub-network and two differential sub-networks similarly as some hub 
genes in three sub-networks. Moreover, some of the hub genes are reported to be relating to the cervical cancer. 
Those hub genes were analyzed from sequence metaphysics operateenrichment, pathway enrichment and 
macromolecule binding three aspects. The results will facilitate America perceive the event of the 
cervicalcancer and guide any experiments concerning the cervical cancer.  
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 This researchdemonstrates interpretationof cervical pictures and combinatory tests that integrate 
pictureswith alternative clinical data that have the potential to beused as connected screening or diagnosing tests 
for differentiatinglow-grade cervical lesions from best lesions and invasive cancer. It tends to give anintelligent 
computer-assisted diagnostic system that may determinedifferent stages of cervical lesions with truthful 
correlation byintegrating cervical image interpretation, Pap test, HPV test, and additional clinical data 
resembling pH price and patientage. It tends to incontestable however adding pictures to ancientPap and HPV 
tests will improve sensitivity of detection highgrade CIN. It tends to additionally used the framework to gauge 
the sensitivityand specificity of varied combinatory tests, and discoveredthe value of alternative parameters 
resembling patient age. Theframework will be extended to alternative applications that involvemultimodal 
classification and with efficiency perform knowledge analysisand data processing to find unknown linkages and 
effectivecombinatory tests [4].  
 In this research author describes a method for the segmentation of overlapping nuclei is bestowed, which 
mixes native characteristics of the nuclei boundary and a priori data concerning the expected form of the nuclei. 
A deformable model whose behavior is driven by physical principles is trained on pictures containing one 
nuclei, and attributes of the shapes of the nuclei area unit expressed in terms of modal analysis. Supported the 
calculable modal distribution and driven by the image characteristics, we have a tendency to develop a 
framework to sight and describe the unknown nuclei boundaries in pictures containing two overlapping nuclei. 
The matter of the estimation of Associate in correct nucleus boundary within the overlapping areas is with 
success self-addressed with the employment of acceptable weight parameters that manage the contribution of 
the image force within the total energy of the deformable model. The planned methodology was evaluated 
victimization 152 pictures of typical Pap smears, each containing 2 overlapping nuclei. Comparisons with 
different segmentation strategies indicate that our methodology produces additional correct nuclei boundaries 
that area unit nearer to the bottom truth [12] 
  [13] Author described Cervical cancer has been known to be the reason behind several deaths annually. 
Screening tests, akin to the Papanicolaou (Pap) smear take a look at used for the detection of the metastatic 
tumor stage square measure able to avoid the incidence of cervical cancer. However, the Papanicolaou (Pap) 
take a look at will have some unsatisfactory disadvantages akin to the very fact that it's less effective slide 
preparation and conjointly with human error. Therefore, a computer-aided designation system is introduced as 
an answer to the matter. Recently, artificial neural networks are wide enforced as a cervical cancer designation 
system i.e. to classify cervical cancer into traditional and abnormal cells. during this recent study, neural spec 
i.e. the Hybrid Radial Basis Function (HRBF) network with adaptive Fuzzy K-Means cluster (AFKM) 
positioning algorithmic program is employed to diagnose cervical cancer. Four extracted options of cervical cell 
square measure used as computer file to the networks, that square measure the scale of nucleus and protoplasm 
and its gray level. Cells from traditional, low grade squamous intraepithelial lesion(LSIL) and high grade 
squamous intraepithelial lesion(HSIL) classes square measure used because the coaching furthermore because 
the testing knowledge. The information fed arbitrarily into the neural networks via 5-folds cross validation 
techniques. The network performance is compared with the HRBF network with the Moving K-Means 
algorithmic program because the centre positioning algorithmic program. The projected network produces 
higher accuracy, sensitivity and specificity that illustrate the promising capability of the network to be enforced 
as cervical cancer designation system for Papanicolaou test performance improvement. 
  [14] This research has Potential application of elastic light-weight Elastic light scattering 
spectroscopy(ELSSS) for differentiating best high grade squamous intraepithelial lesion(HSIL) from non-HSIL 
tissues was investigated. Associate ELSSS system was accustomed acquire spectra from cervix tissues. A 
single-fiber optical probe with a diameter of a hundred μm was used for each delivery and detection of white 
light-weight to and from the cervix tissue. spectroscopic measurements were no heritable from ninety-five ex 
vivo diagnostic test samples of sixty Pap smear positive patients and normal cervix tissue from ten patients 
when excision were used as a negative management cluster. Spectroscopic results of ninety-fivecervix 
diagnostic test were compared to the histopathology of the diagnostic test samples. Sensitivity and specificity of 
the ELSSS system within the differentiation of HSIL and non-HSIL tissues areeighty-seven.5% and 45.6%, 
severally, for the Pap smear and colposcopy positive diagnostic test samples. The ELSSS system has the 
potential to be used in time period designation of HSIL tissues as associate adjunct to diagnostic test (pap 
smear) and colposcopy. 
  [15] Researchers cite that Cytological screening has been wide used for detecting the cervical cancers. 
During this study, a semiautomatic PC-based cellular image analysis system was developed for segmenting nu-
clear and cytoplasmatic contours and for computing morph metric and matter options to coach support vector 
machine (SVM) classifiers to classify four differing kinds of cells and to discriminate abnormal condition from 
traditional cells. A computer code program incorporating perform, as well as image reviewing and standardized 
denomination of file names, was additionally designed to facilitate and standardize the workflow of cell 
analyses. Two experiments were conducted to verify the classification performance. The cross-validation results 
of the first experiment showed that average accuracies of ninety-seven.16% and 98.83%, severally, for 
differentiating four differing kinds of cells and in discriminating abnormal condition from traditional cells have 
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been achieved victimization salient options (8 for four-cluster and seven for two-cluster classifiers) elect with 
SVM algorithmic feature addition. within the second experiment, seventieth (837) of the cell pictures were used 
for coaching and half-hour (361) for testing, achieving AN accuracy of ninety-six.12% and 98.61% for four-
cluster and two-cluster classifiers, severally. The projected system provides a possible and effective tool in 
evaluating cytological specimens [16].In this paper, ways for automatic extraction of multiple options of 
protoplasm and nuclei from cervical biology pictures are delineate. Edges of the image are increased by Edge 
Sharpening filter. Then Gaussian mixture model mistreatment Expectation Maximization and K-means clump is 
employed to section the image into its elements as background, nucleus and protoplasm. Options are known for 
each multiple and single cervical biology cells. For multiple cell pictures, nucleus to protoplasm magnitude 
relation is calculated. A combination of options like center, perimeter, area, mean intensity of nucleus and 
protoplasm are extracted from cells with single nucleus. These options could also be wont to verify the stage of 
cancer. 
 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 cells [17]. 
 Cervical cancers are 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. [18] 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. 
Accurate classification of cyto-smear pictures becomes the difficult task in medical image process. This will be 
improved in 2 ways in which a technique is by choosing appropriate well outlined specific options and also the 
different is by choosing the most effective classifier. Though numerous papers present an appointive texture 
based mostly cervical cancer screening (NTCC) organization that classifies the cyto-smear pictures into anyone 
of the seven categories. This will be achieved by extracting well outlined texture options and choosing best 
classifier. Seven sets of texture options (24 features) area unit extracted that embody relative size of nucleus and 
living substance, dynamic vary and initial four moments of intensities of nucleus and living substance, relative 
displacement of nucleus inside the living substance, grey level co occurrence matrix, native binary pattern bar 
graph and edge orientation bar graph. Few varieties of support vector machine (SVM) and neural network (NN) 
classifiers area unit used for the classification. The performance of the NTCC algorithmic program is tested and 
compared to different algorithms on public image information of Herlev University Hospital, Denmark, with 
917 cyto-smear pictures. The output of SVM is found to be best for the foremost of the categories and higher 
results for the remaining categories. AN improved methodology for classifying cyto-smear pictures 
victimization elite texture image feature is planned. The study reveals that the strategy not solely helps in 
classification however conjointly helps in choosing the options that area unit most fitted for all sorts of 
categories. These results show that there's no distinctive set of feature appropriate for all categories. During this 
classification methodology, it is finished from the analysis that the linear kernel SVM classifier out performs 
than the other classifier. Several techniques obtainable in the literature are analyzed and examined. The trait 
features of the existing methodologies are carefully investigated in this paper.  This study would make easy in 
improvement of novel and efficient methodology that describe inorder to enhance the particular options 
additional that we tend to projected to use density based SVM that makes an attempt to supply bound sensible 
solutions have to be developed based on this survey. 
 
III. The Technical Challenges: 
3.1 Risk factors:  
 According to the WHO  2002 there are a total of over one thousand million smokers worldwide, though 
the population of developing countries smokingwomen is decreasing there is still a significant number still 
participating in the habit while in developed countries the habit continuous to be more popularamong the women 
closely getting equal to the number of Men smoking. Smoking whether active or passive has been found to be 
high risk factor. A strong correlation has been found between smoking habits and sexual behaviors in social 
settings in many populations. Chemicals substances in the cigarettes have also been detected in cervical mucus 
therefore aiding indevelopment of cervical cancer by causing damage on DNA around the cervical cells. Some 
cultural and religious beliefs that keep the women away from thescreening programmers. An example of such 
communities is the Chamorrowomen of the Micronesia who are raised with the Mammalia religion. This 
calls for a sense of shame in women in exposing anything on their sexuality or gynecological health hence 
keeping them away from the health centers. 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 [19].  
 
3.2 Signs and symptoms: 
 A number of signs and symptoms of cervical cancer are associated mainly with the later stages of the 
infection which are CIN 3 and 4 but studies have also shown that about 15.7% to 32% of the women with the 
early stages of cervical cancer disease also have symptoms at presentation ,Some of the signs and symptoms for 
cervical cancer can be common to those of genital Chlamydia trachomatis infection, Post-menopausal bleeding 
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may be a symptom  of  endometrial  cancer  and  these  group  of  women  require  pelvic examination during the 
assessment, abnormal vaginal bleeding such as inter-menstrual  bleeding  (IMB)  or  post-coital  bleeding (PCB)  
is  also  a  common symptom, however in women under the age of 25 years the chances of having cervical 
cancer when experiencing PCB is less than that of women over 35 years of age which creates higher chances. 
Pain around the cervical area may be experienced during sexual intercourse.  In an advanced level of the 
cervical cancer there is great loss of appetite, weight loss, pelvic pain, back pains and leg pain. Heavy bleeding 
may be experienced from the vagina, leakage of urine or even presence of faces extracting from the vagina. 
In some cases, there may be bone fractures around the pelvic area [19]. This happens mostly in the last stages 
of the cancer and cannot be medically or even surgically corrected. Dehydration may also occur due to the excess 
loss of fluid from the body through diarrhea, vomiting, high fever and not feeding the body with foods or even 
drinks o compensate the loss.  
 
3.3 Screening:  
 Despite the ongoing campaigns to create cervical cancer awareness a majority of women that go for a variety 
of   pelvic examination or   gynecological tests still tend  to  assume  that  the  test  automatically  includes  
cervical  cytological screening and this kind of mentality has continued to create major concerns of it being a 
contributing factor to cervical cancer since the women do not go for cervical cancer screening. [20] A survey 
was done in a women´s visit center where the women regularly go for urgent care, the aim of the study was to 
determine how much knowledge the women had on cervical cancer screening. The group of women given the 
survey questioners was those that spoke English and Spanish languages that came in to the center for pelvic tests. 
They were questioned on their general knowledge on the pelvic tests that they had come into the center to 
receive and also the knowledge that they had of papilloma screening.  After questioning the participants 
were offered education about pap smears both verbally and also from scripts that were printed for them to read 
freely. In the women´s visit center, certified translators were availed for clear translations for the Spanish group. 
The pre intervention group had 382 participants while the post intervention group had 130 women of the mean 
age of 29.2 years.). At the end of the survey 66.3% of the women felt that the exercise was helpful and 
educative on pap screening and its importance, this was a greater difference compared to the results from the 
pre-intervention group where only 33.1% of the group appreciated and saw the importance of the women 
learning about the pap screening [20].  
 
3.4 Treatments for cervical cancer:  
 Cervical cancer is curable if detected and treated at an early stage, about 80% of those detected at the early 
stage are cured with suitable treatments. In developing countries cervical cancers are often diagnosed at very late 
stages due to the poor or even lack of good screening and treatment methods as opposed to the developed 
countries that have continuously been able to detect and treat early stages of cervical cancer mostly in the 
precancerous stages. Surgery may be recommended for small tumors in the cervix especially when the patient 
has no sign of metastasis in the lymph node. Some of the surgical procedure is like hysterectomy that was 
mentioned earlier. This is a surgical procedure that involves removal of the uterus, there are two types 
ofhysterectomy namely simple hysterectomy that involves removal of the uterus and the cervix. the surgery is 
done laparoscopically and takes a very short time of recovery with one to two days of hospitalization. Radical 
hysterectomy involves removal of the uterus and about two centimeters of the upper vagina and soft tissues 
around the cervix, the procedure may be done laparoscopicallytherefore taking less recovery time but may cause 
some effect on the bowel and bladder function. After radical hysterectomy a patient is hospitalized for at least 6 
weeks with a urine catheter and an abdominal drainage which is removed three to five days after operation, the 
patient should not have sexual intercourse until at least six weeks.  Pain relief medication can be administered for 
pain management [21].  
 
3.5. Artifact Rejection:  
 The goal for the segmentation algorithms is into and accurately delineates cell nuclei (and sometimes 
cytoplasm’s) that are sufficiently well preserved and imaged to allow accurate extraction of features for the 
subsequent classification. But it will fail sometimes either because the image of the nucleus is corrupted by 
overlaying objects or other artifacts or when the cell is so poorly preserved or presented in the image that the 
extracted outline of the object will be wrong. It is then very important that we can detect this failure and discard 
the data from the object. Otherwise it will lead to unreliable classification performance on the specimen level. 
The process of analyzing the segmentation results in order to remove erroneous results is called artifact rejection. 
It is today known that cervical cancer is caused by human papillomavirus infection. An alternative or supplementary 
screening method is to test for such infections. Here are studies showing that combining both kinds of analysis adds 
sensitivity of detecting precancerous lesions. Still there seems to be limited advantage of replacing the PAP-test by 
only a virus test. The knowledge that the cancer is caused by a virus infection has also opened up the possibility of 
vaccination against the HPV virus. If such vaccination programs became globally comprehensive, the prevalence of 
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the cancer could be decreased to the level where screening would be no longer unnecessary. But unfortunately it is 
not likely that that will happen any time soon and it will take decades even at everyone is offered vaccination before 
the effects reach all age groups. 
 
IV. Conclusion and Recommendation:  
 A variety of cervical cancer screening techniques have continued and are continued to be introduced and 
modified in order to be able to successfully trace risky HPV types such as types 16 and 18.  Pap smear 
screening is the most common method of screening but it has been seen to have some loopholes therefore the 
need for the creating new methods of screening which have been mentioned in this study. Further our 
survey establishes the fact that knowledge is fairly lacking even among healthcare workers and there is a clear 
opportunity to train healthcare workers in simple, cost effective “screen-and-treat” programs that could have a 
very great impact on the overall health of the population. Future plans include putting together a financial plan 
comparing visual screening and testing and treatment to decide which is most cost effective and best suited for 
our specific population and setting. Then we plan to use Density based SVM  to provide optimal solutions in the 
cervical cancer prognosis space, becausesometimes there are less meaningful samples amongst training points, 
which are corrupted by noises or misplaced in wrong side, called outliers. These outliers are affecting on margin 
and classification performance, and machine should better to discard them. SVM as a popular and widely used 
classification algorithm is very sensitive to these outliers and lacks the ability to discard them. Many research 
results prove this sensitivity which is a weak point for SVM. Different approaches are proposed to reduce the 
effect of outliers but no method is suitable for all types of data sets. the new method Density Based SVM 
(DBSVM) is harnessed with custom solution for efficient prognosis of Cervical Cancer. 
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