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ABSTRACT

This paper proposes a method for human identification using teeth contours extracted from den-
tal images that are captured from the frontal views of subjects each of who opens his or her
mouth slightly. Each dental image has a black-colored region containing the subject's teeth con-
tours which are usually different from subject to subject. This means that this black-colored
region has bio-mimetic information useful for human identification. The basic idea of the
method is to extract the upper and lower teeth contours from the dental image of each subject
and to encode their geometric patterns using a back-propagation neural network model. After
acquiring 400 teeth images form 10 university students, we used 300 images for the training
data of the neural network model and 100 images for its verification. Experimental results have
shown that the proposed neural network-based method can be used as an alternative solution for
identification among a small group of humans with a low cost and simple setup.
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Fig. 1 Proposed method for human identification
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Fig. 2 Dental image captured from a subject's frontal
view

o
2
:;l‘
Oll

Tt 2joF Ateloll EAsh= A A o) -7
F8-3kATE. o] G2 Al 77
B EI} Tkt e ‘I‘tﬂi}oﬂ K
o §le Aok ¢ FH4 JRE 2

R, Aol RS 5] f1%
ol 3L AtelA AoF 99 & 5
ol & ¢ Atk o5 EE ¢

L2 18 4
:L_EJQ“”O
>~

o 30 =
o 1 g u
Oll

ol

12 fo = 30 ajt kI o% MU of ox
3
ty

) Flr

=
(SIS
RN
82y
rngi o
— o2
|\ o>
O}l’.]; mlo
£ hines
0;} 1k

= of
(L

o> |o
S
2o
o 1o
© o

o = o ¥8 H ) o

ko 1

el AgEE 7u4‘rr M v 2 e o] g A

—1 O AT
A 7 de] A== RGB, HSV, YCbCr %8
F7F 5ol gtk B AFx= ol thdt g3k
& 43} sla, FEek et skt Alole] A
A PR RS FE57] A8 W e st
s AFERE 01%‘8&4 RGB %8 ¥1&
HSV 38 F7lo & H3lsle] o] &3}tk HSVE
& F7He AAHH), zL(S), HE(V)E 71%?—2;
TAE] o, 2 (1)l o5 RGB £3 37k
ZRE W3lo] 7}eairH0l,
1
1 5[(R—G)+(R—B)]
H=cos
2
JI(R-G)*+ (R-B)]
S=1-—3 __[min(R,G,B)]
(R+G+B)
V=%(R+G+B) n)



278 I[N

(b) Bﬁ;gAhtess channel

(2) HSV image

(c) Extracted teeth regions (d) Erosion and labeling

Fig. 3 Steps for determining teeth regions
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Fig. 6 Difference vectors from teeth contours
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