http://www.calsec.or kr/jsebs The Journal of Society for e-Business Studies
ISSN: 2288-3908 Vol.19, No.4, Nov 2014, pp.45-60
http://dx.doi.org/10.7838/jsebs.2014.19.4.045

> H = >=
Als Aol 49 AE LarEFel
43 AT
A Study on Automatic Tooth Root Segmentation For Dental CT Images

215 &HSeunghwan Shin)’, Z& & (Yoonho Kim)”

AFE ©= 2 (Computed Tomography)S £ éﬁ J%OVJ 329 HolHE 2Eldes
23 o] 7o }%3} Al FHA Ao gtoly) &4 glo] 339 ey HHE A5 F
AaL, Xo} o] Ao} WAL sy A \_10}71] A8A8S A& 4 Atk CT HolHE
o] &3k A &3k % J S eMe g Xols B & 4= glojof it} ) CT dlolg Aol A
Ao} A} 7 FH AL dhy] 9 zjo]r} EU] k7] wjio] A Aols Bl A

N
o

47 ek 53] Aote] Wel RRow FHEF Ao Fudl ¥ Wit 5] g 0
o] 61‘:1:]_ =i E Asoz fE Xots: B sle 7]¥£9 SRG(Seeded Region
Growing) &ate]Fol dE-A e F7hete] Aof e FE7A v F&si E&she=
daglFS Alfbech Ate v 71&e] st vlagk A3 i Xofo] FHel el
19.2%°] Ae &

filo ot
o IE
rlo

E

ne r

2
ABSTRACT

Dentist can obtain 3D anatomical information without distortion and information loss by
using dental Computed Tomography scan images on line, and also can make the preoperative
plan of implant placement or orthodontics. It is essential to segment individual tooth for
making an accurate diagnosis. However, it is very difficult to distinguish the difference
in the brightness between the dental and adjacent area. Especially, the root of a tooth is
very elusive to automatically identify in dental CT images because jawbone normally adjoins
the tooth. In the paper, we propose a method of automatically tooth region segmentation,
which can identify the root of a tooth clearly. This algorithm separate the tooth from dental
CT scan images by using Seeded Region Growing method on dental crown and by using
Level-set method on dental root respectively. By using the proposed method, the results
can be acquired average 19.2% better accuracy, compared to the result of the previous
methods.
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(a) original CT image (b) region separation by (c) region separation by
thresholding Connected-Component Labeling

(d) curve transformation by (e) curve matching with (f) curve embedded CT image
thinning algorithm B-spline curve

(Figure 1) Tooth Curve Dectection
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(b) Tooth Separation

(a) Average calculation by Xyz rotation
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(Figure 2) Tooth Separation
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by Threshold Values(1)
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¥
(a) Original CT Image (b) Segmentation Region by SRG

(c) Segmentation Region by Level Set (d) Initial Contour of Axial Plane

(Figure 6) Level-Set Procedure
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(a) original teeth region

(d) original teeth region

(b) teeth #1, #2, #3, #4 division

(e) teeth #5, #6, #7 division
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(Figure 7) Visualization
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(Table 1) Quotient of Similarity(%)

teeth number SRG SRG + Level-Set(proposed method)

1 69.2249 86.5693

2 68.0249 84.9928

3 63.4128 45777

4 57.0277 87.26%

5 63.9757 87.2012

6 60.8802 77,6814

7 42.9995 70.9622

8 458718 73.7047

9 57.6424 79.2948

10 70.7663 85.319

11 65.5178 81.7172

12 65.0768 84.6659

13 68.3669 87,6462

14 74.2687 79.9658
Min 42.9995 70,9622
Max 74.2687 87,6462
Average 62.3612 81.5406
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(Table 2) Teeth Similarity by Parameter HE Aoz Ago] o] ozt %
Values(%) ZEE B F o Aol £ 9% g2 2
u/Mvle Average Similarity = Aol 7}5e 2= 9tk w3l xo} 9Ate]
008/5/15/2 SLOKG ol 2 AARE BAA A Fug 4
003/3/15/2 78137 = ARE A 5 U e vindn
0.03/8/15/2 81.3429
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