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Abstract

Now-a-days people have hardly spare time to consult the dentist as per their convenience. Emerging gum disease is silent
destroyer of tissues of gums affecting mainly adults aged above 30 years. The system designed to detect two diseases early stage-
gingivitis, which later on leads to severe chronic bacterial infection called periodontitis. Artificial Intelligent techniques are used
for diagnosing the diseases caused to gum using dempster-shafer reasoning. Many methodologies are in existence to analyze the
symptoms and risk factors affecting the gums like Artificial Neural Networks(ANN). Most of the system related to gum disease
detection are suffering from performance issues like time and space complexities. The advance methodologies used in the system
for predicting the symptoms precisely using Hidden Markov Model(HMM). The incentive of paper is to predict possibilities of
patients based on the estimated symptoms and evaluating results and analyzing whether patient is suffered from gum disease
problem or not. This paper eventually studies many more aspects of gum diseases detection to analyze in detail so that some
contribution can be made in future.
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I. INTRODUCTION

Gum Disease is one of the critical circumstances observed in people from past many years and is gradually increasing all the
way. The diseases excruciating the gums mostly includes gingivitis and periodontitis[1]. "Gingivitis" is the inflammation caused
to the soft tissues of the gums, leading to the intense stage Periodontitis also commonly known as "pyorrhoea" if neglected
causing bleeding gums. Ultimately resulting tooth loss. Prediction of such diseases initially can avoid severe consequences
ahead. Gingivitis is the starting stage of the disease depicting the symptoms such as swollen gums, reddening of gums due to
inflammation causing tooth bleeding. Periodontics is the serious stage occurred after gingivitis originating bacterial growth in the
mouth and thus requiring extraction of teeth or involuntary tooth loss. In the average aged people 30 years and above, the
symptoms and risk factors regarding gingivitis are noticed. But the condition surveyed in elder people affected by periodontitis is
quite huge. The mechanism used recently for detecting the gum disease is painful, invasive and inaccurate.

Artificial Intelligence algorithms/methodologies can be used for evaluating the results precisely. Computer aided design and
computer aided manufacturing can also be used for dentistry applications. Artificial Neural Networks is the concept adapted
from biological nervous system such as brain, process information. Artificial Neural Network can be used for detecting various
diseases like Hepatitis B, breast cancer using Partial Logistic Regression Artificial Neural Networks regularised with Automatic
Relevance Determination(PLANN_ARD), for Diagnosis of Peripheral Arterial Occlusive Diseases etc. This paper makes use of
an additional model for generating the outcomes without ambiguity i.e Hidden Markov Model.

The figure represented below referred from neural networks tutorials depicts an overview of neural networks. The input nodes
interconnected with the hidden nodes thus results into output nodes. The input nodes represent the raw information that is fed
into the network. The activity od hidden nodes is identified using the input nodes and the weights between the two. The
behaviour of the output nodes relies on the connection weights of hidden nodes. Thus, the overall concept is illustrated in the
following manner.
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Fig. 1: Artificial Neural Networks.

Neural network is an information processing prototype adapted from biological nervous system. Sometimes, it is tedious to
detect the diseases using traditional methods for either humans or computers. So, by the artificial neural network technology the
imprecise data can be easily evaluated. It also includes certain terms of machine learning where machine adapts according to the
environment for desired outcomes.
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Fig. 2: A Simple Neuron

With the help of neural network concept various other diseases can be detected like hepatitis B sub gingival calculus etc. The
above diagram is referred from neural network by Christos Stergiou and Dimitrios Siganos.

Il. LITERATURE SURVEY

Karamchandani puts forth the concept for diagnosis of Peripheral Arterial Occlusive Diseases using Back propagation Neural
Network. The idea of “Impedance cardio-vasography” in this paper includes study regarding angiography. The important terms
included in the study are Blood Flow Index(BFI) and Differential Pulse Arrival Time(DPAT) at various points in both lower
limbs which are measured from impedance measurements on Impedance Cardiography. The algorithm takes the parameters as
input for diagnosis of the disease like Leriche’s syndrome. And as the outcomes, the locations are depicted. The paper introduces
the use of Principle Component Analysis(PCA). The tapering of the arteries can be accurately determined using PCA. The Back
propagation is carried out with three hidden layers where individual layer consists of twelve neurons. The performance of neural
network to separate the diseased cases from that of normal ones were calculated using Receiver Operating Characteristic(ROC)
specifying the parameters like sensitivity, specificity etc. The authors thus, proposed the system for evaluating the arterial
diseases in precise manner with the locations mentioned. There can be further scope for implementing the detection of the
disease for more convenience to the people[2].

The paper describes the implementation in the following manner [3]. Introduces a system for detection of sub gingival
calculus using two photon fluorescence microscopies. Earlier it was difficult to compare between cementum, calculus and dentin
but now advance system is making use of two-photon-fluorescence detection instead of traditional one photon fluorescence. In
previous system detection of sub gingival calculus was carried out by radiography whereas in advance system it uses two-
photon-fluorescence. To perform optical sectioning it is recommended to use high density of photon is required. The drawback
of using one photon fluorescence was lacking of optical sectioning and low penetration and it is being overcomes by two photon

All rights reserved by www.ijste.org 95



An Analytical Study for Gum Disease Detection Systems
(1JSTE/ Volume 3/ Issue 05 / 018)

fluorescence. The other factors such as population, gender, and dental arch location which affect the possibility and accuracy of
sub gingival calculus would be studied in subsequent years.

[4]The system in this paper proposes diagnosis of Hepatitis B using Logical Inference and Generalized Regression Neural
Network. The motive of the system is to lead, the doctor detects the disease, eliminating the need of direct consultation with the
specialists. The expert system is designed which determines what type of hepatitis the patient is suffering from or the
possibilities of the respective disease the generalized regression neural network concept is used to give the predictions about
severity of hepatitis the patient is suffering from. The accuracy provided by using generalized regression is found to be high
according to the paper.

Gum disease is a silent destroyer of gums and bones that surround the tooth which have been caused in many people as the
percentage is taken about 50% in adults have gingivitis and 80% have degree of periodontitis. This disease is caused due to lack
of fluoride which leads a person to the chronic disease. This piece of merchandise highlights the wide spread presence,
classification, health risk factors and clinical management of clients with periodontal diseases. Eventually, the paper concludes
that the disease periodontal is preventable with proper dental health practices. There are many implications for advanced practice
career [6].

This section of paper analyzes most of the author’s paper as in the following manner[5]describes a concept of automated
function for segmentation of tooth through the 3-D image which is captured by laser scanner representing a variety of
malocclusions. Dental study model which is one of the important component in computer-based algorithms for detection,
measurement and in duplication of orthodontic protocol. Instead of using digitized 3-D mesh data algorithms are applied to range
images.

The idea implemented in this paper includes detection of bacterial Leaf Scorch(BLS) disease in trees. The disease can lead to
early shading of leaves thus terminating the growth of trees. The symptoms of the disease can be seen on branches and leaves of
the tree. Detection at initial stage can avoid all the conflicts caused to the trees. The proposed plan makes use of a novel
approach to detect the infected areas of the tree using clustering technique. K-Means algorithm is used in this approach. Early
detection can thus keep the consequences of tree decaying at bay. Further, with advance tools the host organisms can also be
detected by study of organisms with parameters like behavior and growth. And the clustering algorithm can further be updated
for improved outcomes [7].

An automated method is proposed for coronary calcification detection[8]lt particularly relies on pattern recognition approach.
A system is designed that automatically detects coronary calcifications from CT scans. Basically the method contains three
important stages:1) heart segmentation- this includes extraction of coronary calcium objects.2) feature extraction-features
describing its size, shape, position and appearance are computed. and 3) classification-this uses the technique of KNN classifier
which resulting the coronary calcifications from the extracted features from the stages carried out. Using these three classifiers,
the system detects 75% of coronary calcifications. The method thus provides the first steps towards automated coronary calcium
scoring.

This paper[9] presents a methodology for the uncertainty evaluation of digital signal processing algorithms which includes
conditional instructions (if-then-else statements). With the suggestion of the 1SO guide for the expression of uncertainty in
measurement, a probabilistic approach is proposed in this paper. The uncertainty of measurement is evaluated in algorithms and
accordingly solved, generating a solution that is a simple manipulation of the confidence levels of the outcomes. The theoretical
formulas for various algorithm types are tested by numerical simulations.

The paper presents [10] the term of artificial neural network for study of breast cancer. The risks of the disease can be
determined using both the Cox regression and with the PLANN-ARD neural network. It mainly has three stages included i.e
time-to-event modeling, risk stratification by predicting the results and model interpretation using rule extraction. The PLANN-
ARD predicts all the threats to the patients making use of Bayesians rule. Along with the above mentioned, even Cox regression
can be used for risk staging. The neural network methodology depicts to be more precise to identify patients at the extremes of
high and low risk.

I11. CONCLUSION

Now a day’s people are been very keen about their oral and dental hygiene, this often leads us to visit the dentist at the regular
time. Disease related to the teeth can be felt immediately on pain and so a treatment can be done soon. But most of the times nor
the disease related to the gums are not come to light quickly neither they are much painful to the patient, instead of this it keeps
decaying the root and causes serious issues as time arises. So this paper analyses the work of different authors who narrated
about the gum disease prediction system by having the symptoms as the input. As a conclusion to this study, this paper find that
there is much more work need to be done on this segment .This research should use powerful machine learning techniques for
the accurate prediction of the gum disease that will be elaborated in our future edition.
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