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SAKDINEE RATTANA : MATHEMATICAL METHODS FOR TEETH DETECTION IN ORAL
CAVITY PHOTOGRAPHS. THESIS ADVISOR : ASST. PROF. JESSADA TANTHANUCH,
Ph.D. 57 PP.

Keyword: CONVOLUTION MASKS/DENTAL IMAGE ANALYSIS/TEETH CLASSIFICATION/
WATERSHED ALGORITHM

Several methods of digital image analysis are applied for human teeth classifica-
tion in dental images, but most of these operate on dental mirror intraoral images taken
by specialized equipment or on dental x-ray images. This thesis proposes a method for
human teeth classification working on images captured by a simple smartphone. The
process started from taking pictures of SimKit, the dental model of permanent teeth, by
iPhone 7. A suitable view point of the oral cavity model picture, lower arch by frontal-
occlusal view, was selected to be the prototype image of the work of classification. The
purpose was to classify 4 types of teeth; incisor, canine, premolar, and molar, from that
image. First, preprocessing was applied to isolate the teeth parts by image processing
techniques, color analysis and morphological operations. Then, an automated system
of teeth classification was applied. It consisted of 2 parts: the convolutional masks for
inner teeth like premolars and molars, and the watershed algorithm for frontal teeth like
incisors and canines. Moreover, a novel accuracy measurement method was introduced,
called the “missing ratio”. The results show that the proposed method is able to detect

and classify-all types of teeth in the arch.
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