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Detection and Segmentation of Teeth in Dental Digital Images
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ABSTRACT

In this thesis, we proposed some methods to solve problems of tooth extraction,
tooth segmentation, detection amalgam: and:the _existence of missing teeth. In a dental
image, there are soft tissue, lip’ retractor, mental:crown, and other structure not
belonging to teeth structure (e.g.'an ornament). Our first problem is how to extract
tooth regions from a dental image. Next, we 'want to solve problems which are how to
extract tooth regions, how to segment teeth'from tooth regions, how to detect

amalgam from a tooth, and how to detect the existence of a missing tooth.

In tooth extraction, we collect samples of soft tissue and teeth manually. Then we
can gain the statistic distribution of soft tissue and teeth colors. We analyze
discriminative ability of soft tissue and teeth in three color models which are RGB,
YCbCr, and HSI respectively. Finally, we conclude that HSI color space has better
discriminative ability of soft tissue and teeth than others. But the hue has still
overlapping area. So we propose a method of dynamic thresholding according to each
dental image. Then we use a method of finding connected components to remove

non-tooth regions.
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In tooth segmentation, we classify five kinds of experimental images into two
types, line-aligned and parabola-aligned images, according to arrangement of teeth.
We adopt different projection-based segmentation methods by arrangement of teeth.
In line-aligned images, we adopt a line as the projection axis. And in parabola-aligned
images, we find that using the combination of two parabolas as the projection axis can

segment teeth more precisely.

In detection of amalgam and missing teeth, we gather some samples of amalgam
and teeth sizes manually in order to gain size of teeth, and color distribution of
amalgam and non-amalgam. In detection of missing teeth, we detect a hole between
two neighboring teeth according to the size of hole to judge the number of missing
teeth. In detection of amalgam, we thought ithat YCbCr color space has better
discriminative ability of amalgdm and non-amalgam:. We use amalgam color feature

to detect existence of amalgam;

In experiment, we test correct ‘segmentation rate, correct detection of amalgam

rate, and correct detection of missing teeth rate.
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