Journal of Korea Multimedia Society Vol. 17, No. 10, October 2014(pp. 1171-1181)

http://dx.doi.org/10.9717/kmms.2014.17.10.1171

Fepets 542 o] 43

L&',

Improved Tooth Detection Method for using
Morphological Characteristic

Sung Dae Na+, Gihyoun Leeﬂ,

ABSTRACT

Jyung Hyun LeeHT,

T

Myoung Nam Ki m'

In this paper, we propose improved methods which are image conversion and extraction method of

watershed seed using morphological characteristic of teeth on complement image. Conventional tooth

segmentation methods are occurred low detection ratio at molar region and over, overlap segmentation

owing to specular reflection and morphological feature of molars. Therefore, in order to solve the problems

of the conventional methods, we propose the image conversion method and improved extraction method

of watershed seed. First, the image conversion method is performed using RGB, HSI space of tooth image

for to extract boundary and seed of watershed efficiently. Second, watershed seed is reconstructed using

morphological characteristic of teeth. Last, individual tooth segmentation is performed using proposed

seed of watershed by watershed algorithm. Therefore, as a result of comparison with marker controlled

watershed algorithm and the proposed method, we confirmed higher detection ratio and accuracy than

marker controlled watershed algorithm.
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Fig. 1. flow chart of the proposed method,
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Fig. 6. Binary image of each regions, (a) incisor region(threshold=0.2863), (b) cuspid/premolar region(threshold=

0.1432), and (c) molar region(threshold=0.1).
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Fig. 8. Extracted seed of watershed, (a) seed of marker controlled watershed algorithm, (b) reconstruction seed
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Table 1. Comparison with marker controlled watershed algorithm and the proposed method
Conventional method The proposed method
Image Entire teeth | petected Error Detected Error
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1 27 19 0 3 27 0 0

2 23 19 1 3 23 0 1

3 28 22 2 3 28 3 0

4 26 28 1 5 24 2 0

5 25 16 1 2 19 1 0

6 26 20 2 1 23 2 1

7 24 21 3 1 24 4 0

8 28 21 2 3 28 1 1

rate[%] - 76.38 19.88 95.12 8.16
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