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Automatic Detection of the Middle Tooth Crown Part for Full Automatic
Tooth Segmentation in Dental CT Images
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Abstract

In this paper, we propose the automatic detection method which find the middle part of tooth
crown to start individual tooth segmentation. There have been many studies on the automation of
individual tooth segmentation, but there are still many problems for full automation. Detection of
middle part of tooth crown used as initial information for individual tooth segmentation is closely
related to performance, but most studies are based on the assumption that they are already known or
they can be represented by using a straight line. In this study, we have found that the jawbone curve
is similar to the tooth alignment curve by spatially analyzing the CT image, and propose a method to
automatically detect the middle part of tooth crown. The proposed method successfully uses the
jawbone curves to successfully create a tooth alignment curve that is difficult to detect. As the
middle part of tooth crown is in the form of a tooth alignment curve, the proposed method detects
the middle part of tooth crown successfully. It has also been verified by experiments that the

proposed method works well on real dental CT images.

» Keyword: Tooth Segmentation, Computed Tomography, Tooth Panorama Image, Middle Tooth Crown
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Fig. 1. The position of the middle tooth crown part, indicated
by the red line, is located between the crown and the root border.

ot CT(Computer Tomography) <
A F FEA 27]

Aop 5ae e
wow ﬂww Ao GRAS FFeA7] Wel Ao}
: o RS H) AEse

7b FEeHAl Yeide A# 5
%L Ma o} el Aol Fas dFE mzih
El| CT 4/8& o838 W A5 2 F 29

L}EM%%] CT Aol AFroi shweln} 9aks AAlek=

[91[101[111112]¢} sheehe} FFom g 7 Xols 2 Ha}

= 04?—[14][ 51[16] &°l iSdeh 2efu A1 ks st
AFso R o} Fi= A 11 T oA Eslal A2 4r8xo]

AA e

_YH
=
N,

¥ =Ro Al gl sk AP Aok 2o} A Ao}
Segmentation® $J3H7] 918 FHOEA A3k FHS Ao
Rohl WS A solth A T A5 7] 9l
34 CT Ao} ol Ak 35 ko] vpehs 542 F2A0

=
o

N O{N
¢
tlo
o
i
o)
i)
o
ik
T~
>
et
iy
=]
T
iy
==
Y
o |
X
oE o
5T
%
= or



Automatic Detection of the Middle Tooth Crown Part for
Full Automatic Tooth Segmentation in Dental CT Images 19

Il. Spacial Characteristics Analysis of
Middle Tooth Crown Part
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Fig. 2. Curve-like tooth curve, not straight
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Fig. 3. Examples showing that the features of the jawbone
and the jawbone curve are very similar to the tooth array curves

[1l. The Proposed Method
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Fig. 4. A Bite-Open Example that occurs due to plate
worn when it took tomography Imaging
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1. CT Slice Candidate Detection Including Jawbone
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Fig. 6. (a) Before separation, CT Slide b) After
separation, set 255 brightness value in the hard
tissue and 0 brightness value in soft tissue

3. Jaw Curve Fitting
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4. Separation of Upper and Lower Part of Tooth
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upper and lower tooth

5. Tooth Arrangement Curve Fitting
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6. Prediction of Middle Part of Crown
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Fig. 12. As a result of the detection of the middle tooth
crown part, the red line represents the tooth alignment
curve, and the green line represents the curve passing
through the detected middle tooth crown part section.
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Fig. 13. A CT slice with the closest distance to the
crown stop curve. (a) CT Slice which matched closely
with the upper middle tooth crown part,

(b) CT Slice which matched closely with the lower
middle tooth crown part

V. Conclusions
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