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Automatic Identification Method of Tooth Impaction Based on.Deep,Learning

WANG Zhijiang',QIN Pinle', CHAI Rui', WU Feng’, CHENG|Yitong?, SHL Yue’
(1.Shanxi Provincial Key Laboratory of Biomedical Imaging and Imaging Big Data, College of Big Data, North University of China,
Taiyuan 030051, China; 2.Department of Prosthodontics, Stomatological Hospital of Shanxi Medical Univérsity , Taiyuan 030012, China)

[Abstract] Food impaction is a common oral symptom, which easily ¢auses ofalsproblems, such as local gingival
redness, pus overflow, and dental caries, bringing great pain and incenveniencel to patients. At present, automatically
screening impacted teeth in clinics is difficult, and the accuracy of.the traditional cone beam CT reconstruction method
must improve.An automatic judgment method of tooth impaction is proposed to accurately segment a single tooth in the
tooth model. Based on the U-NET network, a KPConv convolution, kernel was used, instead of a two-dimensional
convolution kernel, to construct the segmentation networkj;@nd jthe graph cut method was used to optimize the
segmentation results. Meanwhile, the segmentation model after®the embedded teeth plug features according to the
relevant judgment of whether to plug embedded teeth ‘using“the plane projection method from the horizontal to the
vertical plane, the plane and the embedded teeth charaecteristics, and the support vector machine asking for the teeth
embedded plug profile of judgment. The geometricysampling of the simplified tooth model and graph cutting method
containing the constraints of the tooth{geometric structure were designed by fully using the geometric structure
information of the sample model, improeying the operation time and accuracy of the network model.The results show that
the segmentation accuracy of the tooth model can reach 92%, and the judgment accuracy of tooth impaction can reach
81% ,which can provide doctors withyauxiliary diagnoses.

[Key words] deep learningipoint cloud segmentation; tooth segmentation; food embedded plug; Support Vector
Machine (SVM)
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Fig.1 Solution process of tooth impaction features
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Fig.2 Dental segmentation network structure
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accuracy of model in this paper
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Fig.6 Results of tooth impaction classification
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