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ABSTRACT 
Detection of dental caries in the early stage is most important in the dental field. But identifying the severity 

in caries help to take the action according to severity levels, According to ICDAS (International Caries 

Detection andAssessment System) guidelines for clinical images. The main aim is to identify the severity 

levels of the caries with different colors or shades which can be easily noticed by practitionerusing. Mainly 
the images taken are radiographic or clinical because these are the cheap, easy to extract, save and modified 

by using digital image processing and machine learning. Most of the previous research is done by analysing 

radiographic images of Occlusal and Buccal surfaces, but there are both advantages and disadvantages in 
this detection methods which is explained here in detail. 
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INTRODUCTION 

This Dental Caries is the most common in not only in children but also in the adults these days because of 
the changing life style and food habits. As this is increasing since fewdecades, so Doctors are seeking the 

help of the technology for the detection of the caries in a faster and the most accurate and presise results. 

This technology not only saves the precious time of Doctors but also patient’s. The caries are easily 
identified by clinical images but most of the caries can’t be visible by this clinical images for this case 

doctors uses the radiographic images and most of them also not clearly identified by naked eyes so here the 

technology comes into the picture where different types of enhancement methods are used for the 
enhancement of radiographic images again we can’t simply say this enhancement methods are enough for the 

detection so the in addition to the image processing techniques the machine learning is used for more clear 

identifications. Some of the most used techniques are SVM,PCA etc. 

DIFFERENT TYPES OF CARIES ARE FOUND WHICH ARE AS FOLLOWS. 

Table: 1. Types of dental caries 

Types of caries Description 

Incipient caries /Primary caries Caries at the first time. 

Recurrent caries /Secondary caries Caries occurring at the same location where it 
had previously. 

Arrested caries Inactive caries 

Figure 1. Surfaces of the Teeth. 
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Most of the caries occurs in the part of Occlusal and Buccal surfaces. 

Types of detection methods used in the different reference papers 

 Radiography 

 Magnetic resonance imaging 

 Nuclear medicine 

 Ultrasound 

 Elastography 

 Photoacoustic imaging 

 Tomography 

 Echocardiography 

 Functional near-infrared spectroscope 

 Magnetic Particle Imaging. 

In general we use radiographic and clinical images for the detection for the caries, these methods are the 

most suitable and cost efficient and for the image processing these images can be easily extracted and 
modified. 

Table: 2. Difference between radiographic and clinical images 

Radiographic images Clinical images 

We don’t need to convert into the gray images We have to convert into gray image for further 
process 

It is will show the interior caries also We it won’t detect interior caries 

We get varies intensity We get less intensities comparing  to radiographic 

images 

Easy to make histogram Not easy for histogram 

ENHANCEMENT METHODS USED IN VARIOUS PAPERS 

Image enhancement techniquesare used in most of the applications of image processing. The image is 

enhancement deals with the contrast levels. The change in the contrast levels of the image makes the image 
more clear which can be clearer than the original one. Some of the most used techniques are histogram 

equalization, Noise removal using a Wiener filter, median filter etc. 

CLASSIFICATION METHODS 

S.N

O 

ALGORI

THM 

FEATURES LIMITATIONS 

1 Support 

vector 
machine 

algorithm 

 Highest accuracy rate. 

 No need of linearly 

separable data. 

 Huge data set is required 

 Highly complex. 

2 Naive 

BayesAlg
orithm 

 Simply 

implemented,high 

efficient and high 
speed. 

 Huge data is required. 

 Less training data set effects the 

precision. 
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3 K-
Nearest 

neighbor 

Algorith

m 

 Classes need not be 

linearly separable 

 Zero cost learning 

process. 

 Complex while 

using to noisy 

training data. 

 T

ime find the nearest Neighbours in 
a large training data set can be 

excessive. 

 S
ensitive to noisy or irrelevant 

attributes. 

FLOW CHART TO SHOW PROCESSES OF DETECTION 

 

 

By studying the previous news of National Cancer Institute, this oral cancer is accountable for 2.5% of all 

cancers in the United States. Research shows, if oral cancer is detected in early stages, the death rate can be 

reduced to 10% - 20% then later stages, which causes 40% - 65% death. Dentists use different kinds of oral 
radiographs for the distinct diagnostic purpose. Radiographs can be classified into two categories.  
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LITERATURE SURVEY 
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DISCUSSION 
Most of the caries occurs in the part of Occlusal and Buccal surfaces .In general we use radiographic and 

clinical images for the detection for the caries, these methods are the most suitable and cost efficient and for 

the image processing these images can be easily extracted and modified. Nearly all the reviewed papers used 

OTSU,GLCM method for the enhancement and SVM,PCA, K-Means for the classification. 

CONCLUSION 

This paper gives a brief over view about caries detection. The most of the researchers have concentrated on 

detection of caries in the Occlusal and Buccal surfaces and they left the other surfaces such as mesial and 
distal. The detection of such surfaces can be the future work that is to be noted. Sometimes caries can occur 

on the same tooth where already the treatment had done so this treated area will obviously showed in the 

different contrast in radiographic image so the algorithm should be developed for identify such already 
treated regions if it is not done so there might be information mismatch. 
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