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Abstract: The purpose of programmed dental segmentation is to identify the person based on dental computed
tomography (CT) images. Teeth play important key role in forensic dentistry. We segment the teeth image. The
segmentation process consists of Otsu thresholding, morphological processing, orthogonal lines and volume of
interest (VOI). In this paper, a segmented tooth is useful for the feature extraction and classification stages.
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1.INTRODUCTION

Biometrics consists of methods for uniquely
recognizing humans based upon one or more intrinsic
physical or behavioral traits [2-5]. It is also used to
identify individuals in groups that are under
surveillance. The goal of forensic dentistry is to
identify people based on their dental records in
morden dentistry two very common types of imaging
are CT-scan images and also panoramic imaging. CT-
scan images of the teeth are acquired for many
purposes like dental implants, jaw reconstruction and
surgery [10-14]. Even though CT-scan images have
many benefits and lot of information in them
.panoramic projection in CT-scan images can also be
used for teeth segmentation. Teeth are the hardest
tissues in the human body and they play key roles in
forensic medicine. An automated dental segmentation
system for human identification in forensic dentistry
requires automatic recognition of teeth in dental
images [7]. In forensic dentistry, dental radiology
plays the major role in the identification of victims in
mass casualties besides DNA.

The identification is carried out by comparing
post-mortem (PM) images with ante-mortem (AM)
dental records of missing people to find similar
records [1]. If we limit the comparison of the teeth to
the ones that have the same number, this will decrease
the search space and increase the robustness of the
system [8]. In this regard, accurate knowledge of teeth
arrangement and developing dental recognition
techniques may effectively fulfill the demands of the
forensic radiology investigations. In the literature,
dental recognition mostly applied conventional dental
radiography images [9]. In the recent years along with
the development of CT-scans of the dentition is
performed for most dental practitioners. To the best of
our knowledge, a few studies exist describing the

general use of CT for forensic identification as well as
suggesting that CT of the dentition might be a
practicable and reliable tool for easy and fast
identification [16-18]. Therefore, the objective of the
work here is to automate the teeth recognition process
of forensic dentistry in CT images [20].

This paper is organized as follows: Section 2
describes the system concept and presents the
methodology for dental recognition and Section 3
provides the results obtained using our algorithm.
Final Section provides conclusion and future work.

2. LEVEL 1 HEADING

Our proposed work is based on dental recognition
using teeth segmentation and morphological
processing with MATLAB as a tool to acquire and
process the CT images. The first step of dental
segmentation starts with the Region of interest (ROI)
localization and then classifies to analyze the bonny
tissue [21-23]. After ROl we are moving out to
volume of interest (VOI) localization followed
segmentation as described in Fig.1.

2.1 ROI Localization

Region of Interest (ROI) is some times to process a
single sub region of an image leaving other region un
changed. The Region of Interest is based on angle
adjustment method. Teeth may appear skew due to
shooting, injury and some root area may not appear as
well [28]. The true length width ratio of tooth may not
be available without angle adjustment of the tooth. In
this algorithm we choose a cropped mandible region
is used to find the Region of interest [29].

2.2 Otsu Thresholding
It is important in picture processing to select an
adequate threshold of gray level for extracting object
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Figure 1 Block Diagram of Proposed Method

from their background [24]. Otsu thresholding is a
simple yet effective global automatic thresholding
method for binarzing gray scale image such as
foregrounds and backgrounds. The algorithm assumes
that the image to be thresholded contains two classes
of pixels as [26]. Foreground and background then
calculates the optimum threshold separating those two
classes so that their combined spread is minimal [27].

2.3 Separating Bonny Tissue

It separate the bonny tissue from non bonny tissue
.In this stage the full image of teeth is visible. We add
the roi image and Otsu threshold image to separate the
bonny tissue [25].

2.4 Volume of Interest (VOI)

We separate the tooth such that each block has a
tooth in it. The volume of interest improves the
accuracy of segmentation [6].

2.5 Segmentation

Segmentation is a process which subdivides an
image into its constituent regions or objects. Teeth
segmentation in CT images is a challenging task for
various computer assisted dental procedures. The aim
of our dental segmentation method is to extract each
tooth contour in CT slices [15]. The segmentation
method consists of five steps: region of interest
localization, Otsu thresholding, separation of bonny
tissues, morphological processing and volume of
interest localization [19]. Algorithm used for this
work is given below.

In Otsu's method we exhaustively search for the
threshold that minimizes the intra-class variance (the
variance within the class), defined as a weighted sum
of variances of the two classes. Weights o; are the
probabilities of the two classes separated by a
threshold‘t’ and ;% are variances of these two classes.

1. Compute histogram and probabilities of each
intensity level
Set up initial ®;(0) and p;(0)
3. Step through all possible thresholds t = 1,
2,3,.. maximum intensity
e Update o; and ;
o Compute cp’(t)
4. Desired threshold corresponds to the
maximum o, (t).

N

level 2 headings shall be in times new roman 11
with bold face. Capitalize each word except the
connective words such as and, of, etc.

3. RESULTS

The performance of the proposed method was
evaluated using date collected from different CT
images. This techniques was implemented by
MATLAB 2004a software package .The Size of the
image chosen is 200x200.

Figure2 Input image
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Figure 3 ROI (clockwise)

Figure 4 ROI (Anti clockwise)

Figure 5 Threshold image

Figure 6 Orthogonal line

Figure 7 Segmentation output
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4. CONCLUSION AND FUTURE WORK

We have carried out the segmentation of teeth
and now we are trying for feature extraction. In the
feature extraction stage, we have introduced a multi
resolution method using Wavelet Fourier Descriptor
(WFD). Wavelet Descriptors and Fourier Descriptors
are one of the most popular techniques for shape
analysis and Description in the category of contour
based approach. We planned to employ a feed-
forward neural network classifier to discriminated
different teeth from other.

REFERENCES

[1] Sang il Kwak, Dong-Uk Sim, Jong Hwa Kwon ,”Design of
Optimized Multilayer PIFA With the EBG Structure for SAR
Reduction in Mobile Applications”, Electromagnetic
Compatibility, IEEE Transactions , VVolume: 53 Issue: 2 , On
page(s): 325 — 331, May 2011.

[2] S.Palanivel Rajan, “A Significant and Vital Glance on “Stress
and Fitness Monitoring Embedded on a Modern Telematics
Platform”, Telemedicine and e-Health Journal, ISSN: 1530-
5627 (Online ISSN: 1556-3669), Vol. No.: 20, Issue No.: 8,
pages: 757-758, 2014.

[3] Islam, M.R. Ali, M.,” Ground Current Modification of
Mobile Terminal Antennas and Its Effects”, Antennas and
Wireless Propagation Letters, IEEE, Volume: 10, On page(s):
438 — 441, May 2011.

[4] S.Palanivel Rajan, K.Sheik Davood, “Performance Evaluation
on Automatic Follicles Detection in the Ovary”, International
Journal of Applied Engineering Research, ISSN No.: 0973-
4562, Vol. 10, Issue 55, pp. 1-5, 2015.

[5] Pascaud, R. Gillard, R. Loison, R. Wiart, J. Man-Fal
Wong,” Exposure Assessment Using the Dual-Grid Finite-
Difference Time-Domain Method “, Microwave and Wireless
Components Letters, IEEE, Volume: 18 Issue: 10, page(s):
656-658, Oct. 2008.

[6] S.Vijayprasath, R.Sukanesh, S.Palanivel Rajan, “Assessment
of relationship between heart rate variability and drowsiness
of post operative patients in driving conditions”, JOKULL
Journal, ISSN No.: 0449-0576, Vol. 63, Issue 11, pp. 107 —
121, 2013.

[71 Kwak, S.I. Sim, D.U. Kwon, J.H. Choi, H.D,” Experimental
tests of SAR reduction on mobile phone using EBG
structures” ,Electronics Letters ,Volume: 44 Issue: 9, On
page(s): 568 - 569 , April 2008 .

[8] S.Palanivel Rajan, R.Sukanesh, “Viable Investigations and
Real Time Recitation of Enhanced ECG Based Cardiac Tele-
Monitoring System for Home-Care Applications: A
Systematic Evaluation”, Telemedicine and e-Health Journal,
ISSN: 1530-5627 (Online ISSN: 1556-3669), Vol. No.: 19,
Issue No.: 4, pp. 278-286, 2013.

[91 Hamblin, D.L. Anderson, V. Mclintosh, R.L. McKenzie, R.J.
Wood, A.W. Iskra, S. Croft, R,” EEG Electrode Caps Can
Reduce SAR Induced in the Head by GSM900 Mobile Phones
“, Biomedical Engineering, IEEE Transactions, Volume: 54
Issue: 5, On page(s): 914 — 920, May 2007.

[10] Dr.C.Vivek, S.Palanivel Rajan, "Z-TCAM : An Efficient
Memory Architecture Based TCAM", Asian Journal of
Information Technology, ISSN No.: 1682-3915, Vol. No.: 15,
Issue : 3, pp. 448-454, 2016.

[11] Jiunn-Nan Hwang;  Fu-Chiarng Chen, “Reduction of the
Peak SAR in the Human Head With Metamaterials”,
Antennas and Propagation, IEEE Transactions, Volume: 54
Issue:12, On page(s): 3763 — 3770, Dec. 2006.

[12] Folayan, O. Langley, R.J, “Wideband reduced size
electromagnetic band gap structure”, Electronics Letters,
Volume: 41 issue:20 ,0n page(s): 1099 - 1100, Sept. 2005.

[13] S.Palanivel Rajan, Sukanesh, R, et.al., “Performance
Analysis Of Mobile Phone Radiation Minimization Through
Characteristic ~ Impedance Measurement”, International

www.ijaceeonline.com 19



International Journal of Advances in Computer and Electronics Engineering

IJACEE

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Journal of Computer Science Issues, Vol. 9, Issue 2, p540,
2012

M. Hosntalab,R.A Zoroofi, A.A Tehrani-Fard and G. Shirani,
“ Automated dental recognition in MSCT images for human
identification”, conference on Intelligent information hiding
and multimedia signal processing, IH-MSP* 2009,pp1318-
1321.

S.Palanivel Rajan, R Sukanesh, S, Vijayprasath, "Performance
Evaluation of Mobile Phone Radiation Minimization through
Characteristic Impedance Measurement for Health-care
Applications”, IEEE international Conference on Advanced
Communication Control and Computing Technologies
(iCACCCT), ISBN 978-1-4673-2048-1/12, IEEE 2012.
S.Palanivel Rajan, T.Dinesh, “A Systematic Review on
Wearable Driver Vigilance System with Future Research
Directions”, International Journal of Applied Engineering
Research, ISSN No.: 0973-4562, Vol. 10, Issue No.1, pp. 627-
632, 2015.

Beard, B.B.; Kainz, W.; Onishi, T.; lyama, T.; Watanabe, S.;
Fujiwara, O.; Jianging Wang; Bit-Babik, G.; Faraone, A,;
Wiart, J.; Christ, A.; Kuster, N, “Comparisons of computed
mobile phone induced SAR in the SAM phantom to that in
anatomically correct models of the human head
“ Electromagnetic Compatibility, IEEE Transactions |,
Volume: 48 Issue:2 , On page(s): 397 — 407, May 2006.
S.Palanivel Rajan, R.Sukanesh, “Experimental Studies on
Intelligent, Wearable and Automated Wireless Mobile Tele-
Alert System for Continuous Cardiac Surveillance”, Journal
of Applied Research and Technology, ISSN No.: 1665-6423,
Vol. No. 11, Issue No.: 1, pp.133 - 143, 2013.
P.L.Lin,Y.H.Lai and P.W.Huang,”An effective classification
and numbering system for dental bitewing radiographs using
teeth region and contour information”,  Pattern
Recognition,sep 2009,pp.1-13

S.Palanivel Rajan, “Review and Investigations on Future
Research Directions of Mobile Based Telecare System for
Cardiac Surveillance”, Journal of Applied Research and
Technology, ISSN No.: 1665-6423, Vol. 13, Issue 4, pp. 454-
460, 2015.

M.Akhoondali, R.A Zoroofi, and G. Shirani, “Fully automatic
extraction of panoramic dental images from CT-scan
volumetric data of the head”, conference and Intelligent
processing center of excellence ,2009,pp2106-2114.
S.Palanivel Rajan, T.Dinesh, “Analysis of Human Brain
Disorders for Effectual Hippocampus Surveillance”,
International Journal of Modern Sciences and Engineering
Technology, ISSN 2349-3755, Vol. No.: 2, Issue No.: 2,
pages: 38-45, 2015.

Chang Yong Rhee, Jea Hak Kim, Woo Jae Jung, Taejoon
Park, Byungje Lee and Chang Won Jung “Frequency-
Reconfigurable ~ Antenna  for  Broadband  Airborne
Applications” IEEE Antenna and wireless propagation letters.,
vol. 13, pp. 189-192, 2014,

S.Palanivel Rajan, R.Sukanesh, S.Vijayprasath, “Design and
Development of Mobile Based Smart Tele-Health Care
System for Remote Patients”, European Journal of Scientific
Research, ISSN No.: 1450-216X/1450-202X, Vol. No. 70,
Issue 1, pp. 148-158, 2012.

Vo Phong-Dinh and Le Bac-hoai,”Dental radiographs
segmentation based on Tooth anatomy”, conference on
Research, innovation for the future in computing and
communication technology, Jul 2008

S.Palanivel Rajan, R.Sukanesh, S.Vijayprasath, “Analysis and
Effective Implementation of Mobile Based Tele-Alert System
for Enhancing Remote Health-Care Scenario”, HealthMED
Journal, ISSN No. : 1840-2291, Vol. No. 6, Issue 7, pp. 2370—
2377, 2012.

M. Momeni and R. A. Zoroofi, “Automated dental recognition
by wavelet descriptors in CT multi-slices data”, Int J] CARS,
vol. 3, 2008, pp. 533-542.

S.Vijayprasath, S.Palanivel Rajan, “Performance Investigation
of an Implicit Instrumentation Tool for Deadened Patients
Using Common Eye Developments as a Paradigm”,
International Journal of Applied Engineering Research, ISSN
No.: 0973-4562, Vol. 10, Issue No.1, pp. 925-929, 2015.

Volume: 01 Issue: 02, June 2016, pp. 17 — 20

[29] Angus C. K. Mak, Corbett R. Rowell, Ross D. Murch, and

Chi-Lun Mak "Reconfigurable Multiband Antenna Designs
for Wireless Communication Devices", IEEE Trans. Antennas
Propag., Vol. 55, NO. 7, Jul 2007 pp.1919-1929.

www.ijaceeonline.com 20


http://www.europeanjournalofscientificresearch.com/ISSUES/EJSR_67_2_09.pdf
http://www.europeanjournalofscientificresearch.com/ISSUES/EJSR_67_2_09.pdf

