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Abstract

Digital smile design (DSD) is an important new tool in cosmetic
dentistry. This tool facilitates the achievement of treatment results and
improves communication between the dentist, technician and patient.
Computational technology is used in dentistry to identify teeth and digital
smile design. The objective is to develop a digital smile design system, it that
assists dentists by providing a future vision of patients ' dentures and possible
changes to them during the treatment stage, up to the shape of the required
dentures. A dataset for the proposed work was constructed from the standard
LORIN database. Besides, test data on which the experiments were
conducted from various sources on the Internet.

Techniques and methods were used in the proposed work. The initial
stages included separating the teeth from the gums and, after that, separating
the teeth from each other and classifying them according to their type. Each
type of these teeth is classified according to its shape based on the lower
corners. Two methods were used for getting the mask to isolate the teeth
from the gums. The first method combined images with red and green color
values to increase the contrast between gums and teeth as for the second
method, by using the Saturation. next step the separating points between the
teeth were determined by combining several algorithms, some of them based
on Al techniques. They are (hill climbing, find local maximum, run length
encoding, opening morphology, findmyedge algorithm (our proposed),
region props, and Savitzky-Golay filter). The advanced stages begin with
designing the digital smile by classifying each type of tooth according to its
type. The proposed work includes: that features are extracted for each tooth
by the RegionProps technique used in the classification of teeth, mainly
using two methods to match the patient's teeth with the LORIN template.
The first method used statistics, represented by the correlation coefficient
through in matching images. The second method used a new (innovative)
triangles method, through in matching features. The matching depends on
Euclidean distance with k-means. In the end, the result from tooth
classification was to mix all of them to match the denture with the template
denture.

The experiments were conducted by tooth-matching. At each stage,
they are smoothed by the Savitzky-Golay filter. by increasing degrees of
softening. The results were measured using metrics such as accuracy
detection, recall value, PPV (positive predictive value), specificity, and
F1Score. The triangle method gives a better result than the correlation



method by classifying each angle separately from the corresponding angle
on the opposite side. The result was acceptable to the naked eye, and the
main values of the templates Lorin works in digital smile design. The

proposed work program was implemented based on the MATLAB R2020b
system.
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