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ABSTRACT

A considerable number of heuristic procedures are widely implemented to evaluate biomedical images. 
This chapter proposes an evaluation procedure for digital bitewing radiography (DBR) images using the 
Jaya algorithm. The proposed procedure implements an image processing technique by integrating of 
the multi-thresholding and segmentation procedure to extract the essential tooth elements recorded with 
DBR. In this paper, 80 dental x-ray images are considered for the evaluation. The performance of the 
proposed procedure is confirmed using a relative assessment between the extracted section and its cor-
responding ground-truth. The results of this study confirm that, for most of the DBR cases, the proposed 
approach offers better values of picture likeliness measures. Hence, this technique can be considered 
for the automated detection of tooth elements from the DBR obtained from clinics.
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INTRODUCTION

Teeth are one of the hardest matters in human body, which play an essential role in the human digestive 
system. The structure of a tooth is the combination of regions, such as crown, neck and root. The crown 
is the outermost layer of the tooth which lies on the supporting section called the neck. The neck is the 
supporting medium surrounded by gum region. Root canal holds the sensitive nerve and blood vessels 
for an active tooth. The crown is the outermost and visible region of the tooth and it is associated with 
an outer cover known as the enamel. The major problem in the crown involves in the reasons, such as 
plaque, erosion of enamel and dentine (Odaira et al., 2011; Weisleder et al., 2009; Jespersen et al., 2014). 
Tooth decay is one of the chief causes for the damage in outer/interior surface of tooth (Jafarzadeh et 
al., 2010; Chen and Abbott, 2009; 2011). Tooth decay also commonly known as cavities or caries are 
the cause of bacterial infection. Bacteria, such as streptococci (mutans & sobrinus) and lactobacilli are 
the main cause for tooth cavities (Rose and Svec, 2015; Figueiredo et al., 2015; Lin et al., 2012). For 
these bacteria, food remains or sugar in tooth shell are the principal energy resources. When the bacteria 
consume sugar and food remains, it will release acid which will affect the outer surface of the tooth wall 
called enamel. When this process continues, the tooth surface is enclosed with a hard layer called plaque. 
The bacterial contamination leads to a tiny yellow or black hole on the tooth surface on the tooth called 
the caries (Wang et al., 2015; 2015a; 2016). If the caries left untreated, it may lead to the trouble, such 
as pain, sensitivity, infection and tooth loss. To protect the tooth from caries, dental care centers provide 
various protection methods, like maintaining oral hygiene, avoiding high sugar food, and usage of right 
amount of fluoride (Son et al., 2018). The dental care procedure also suggest, tooth filling, fitting crown 
on infected tooth, early stage treatment and root canal treatment (Rad et al., 2013; 2016; 2017). The 
literature also confirms that, untreated caries will lead to various health problems in human irrespective 
of their age and gender (Lin et al., 2012; Son et al., 2018). Hence, invasive and non-invasive treatment 
procedures are implemented by the dentists to treat various dental problems. To plan and implement a 
suitable treatment procedure, it is necessary to follow a preliminary screening process to identify the 
cause and the region of tooth infection. The clinical level screening methods involves in; (i) Manual 
examination of infection by an experienced dentist – this procedure gives the details regarding the type 
and region of dental infection, (ii) Modern procedures to recognize the severity and intensity of infec-
tion – this involves in recording the teeth area using imaging procedure called X-ray (Wang et al., 2015).

Digital Bitewing Radiography (DBR) is a commonly followed imaging procedure to record the 
entire teeth in order to inspect the various teeth conditions and defects. During this practice, the teeth 
sections are recorded using the Dental X-ray in a controlled environment under the supervision of a 
dentist. Later, this DBR is evaluated to identify the infected region using manual, semi-automated and 
automated procedures to plan for the possible treatment procedures to control or cure the tooth defect 
by implementing some prescribed treatment procedures. The DBR is extensively considered in dental 
clinics to record the dental section for the diagnosis and treatment of various dental diseases. It is con-
sidered for the examination of teeth orientation, dental infection, early stage dental disease, abnormal 
teeth growth, and providing the solution for the problems in enamel, dentine, pulp cavity and root canal 
(Wang et al., 2015).

The proposed work implements a semi-automated practice to evaluate the tooth defects, such as cavi-
ties or caries, pulp, Tooth Restoration (TR), and Root Canal Treatment (RCT). In this approach, initially, 
the image enhancement is implemented to improve the visibility of the DBR picture, a thresholding 
procedure is implemented with the Tsallis Entropy (TE), and later a segmentation approach based on 
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