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Abstract

In this paper, we propose the automatic detection method for individual region separation using

panorama image. Finding areas that contain individual teeth is one of the most important tasks in

automating 3D models through individual tooth separation. In the conventional method, the maxillary

and mandibular teeth regions are separated using a straight line or a specific CT slide, and the tooth

regions are separated using a straight line in the vertical direction. In the conventional method, since

the teeth are arranged in a curved shape, there is a problem that each tooth region is incorrectly

detected in order to generate an accurate tooth region. This is a major obstacle to automating the

creation of individual tooth models. In this study, we propose a method to find the correct tooth

curve by using the jawbone curve which is very similar to the tooth curve in order to overcome the

problem of finding the area containing the existing tooth. We have proposed a new method to

accurately set individual tooth regions using the feature that individual teeth are arranged in a

direction similar to the normal direction of the tooth alignment curve. In the proposed method, the

maxillary and mandibular teeth can be more precisely separated than the conventional method, and

the area including the individual teeth can be accurately set. Experiments using real dental CT

images demonstrate the superiority of the proposed method.
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Fig. 1. Curved type dental curve

Fig. 2. Side view of teeth. The straight line can not
divide the upper teeth and lower teeth[11]
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Tooth Curve

Jawbone Curve

Fig. 3. Show the similarity between jawbone curve and
tooth array curve (a) Axial image include teeth and
jawbone (b) An example showing that the jawbone has a
narrow and narrow shape and that the curve of the lower
jaw is very similar to the tooth array curve

[Il. The Process of separating individual
tooth region

FAlA ZF Zolr} aA|shE G o s WS Al
o} olw A Xoe] oS A Al Est] flEA Aok
g A4S 2w o]F Juko g Xof AL FR3ITL o}
i =3 B o}z o] v fFARE FEE Kol
gzl 4 g ofg|E FAS el g olgF FA4E
210k YA7HA] o) 58k fsA = 9, ofdl Aobg FEShHE ]
A9 YXE Pofof s}, & =FdAE CT 94 29 A
xpo] el ZHOIEE &1 FYsly] wiitol] Yol ozt Hof
A& Fig.3 3} 7 Bte Open e o]&ste] 9, ofef o}

CT Scanning Plate
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plate worn when it took tomography Imaging
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Detection of CT Slice Candidate
including Jawbone

¥

Separation of
Hard and Soft Tissue

¥

Curve Fitting of Jawbone

p 2

Finding Slice to Separate the
Upper and Lower Tooth

¥

Tooth Alignment Curve Fitting

¥

Finding Individual Tooth Region

Fig. 5. Process of proposed method for finding
individual teeth area in dental CT Images
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Fig. 6. Separation process of Rigid tissue from original image
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Fig. 7. The process to get jawbone curve and fitting

4. Finding Slice to separate the Upper and
Lower Tooth
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Fig. 8. A binarized volume cut out of the x—y region
of the jawbone curve
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Fig. 9. Histogram smoothing to remove the histogram that
accumulated the size of hard tissue and the histogram of
maximum value error
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5. Tooth Alignment Curve Fitting
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Example of panoramic images generated
using Han Bing’s method [12]

hieghul d/de]l AEN oW B 3ME mhndlul 944
J3Aek7] el Be)¥ Curve planedl] AFREc) 2tks A
 Ae] 7 AL 2 3hE 7= 919 9, okl XoF &
&ifo] 229 z 91x|e}e] Ato|nkd M| %o R Fig. 127 &
['SAIZIEE ol A7 AR gk X[o} ujd 45} FARs)H

>

O ™ oo o
O

Ak ks ek webd Aae Aol ud
slal 9, ofel Ao ¥el Lejolag S Wl AL
G20 9, o 24 WA el vheeel el 4,
$ol= Hopr} glomw vjgk shesel el 1/4 27
A9 Fehel 29 22 WNE P,

<

Z axis
Adjustment

Moved Range

Jawbone

Curve
Projected

Jawbone Curve

Adjustment Range
of left and right

Fig. 12. Panorama of the jawbone curve.Plane
projection, translation and z—axis adjustment range
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Fig. 13. Final tooth alignment curve with z—axis
position adjustment and 4-order curve fitting

6. Finding Individual Tooth Region
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V. Experiment Result
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