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Abstract

Objective: To solve the problem of missing holes in 3D point cloud reconstruction due to the in-
fluence of complex oral environment (enamel, saliva, metal teeth, tooth fillings). Methods: This
paper proposed a Dental Net depth learning algorithm model based on the feature information of
the real 3D point cloud in the mouth to complete part of the missing point cloud in the 3D scanning
process, and realized the 3D fine and complete modeling of oral teeth. Dental Net is an overall co-
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dec architecture. The feature extraction module on the encoder side is responsible for feature ex-
traction of tooth point clouds at different resolutions, inputs the extracted features to the decoder,
and the decoder outputs the missing point clouds to complete step by step. In the process of com-
pletion, the idea of generation countermeasure network is combined. Results: The evaluation in-
dex chamfer distance is used to evaluate the final completion result. By the method proposed in
this paper CD = 0.292 on the 3D scanning point cloud data set in the mouth. The final point cloud
completion results show that the model in this paper has accurate detail completion ability and
generalization ability under different missing conditions.
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Figure 1. 3D dental scan of the mouth
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Figure 2. Different 3D data representations
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Figure 3. Dental Net network architecture
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Figure 4. Tooth point clouds at different scale
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Figure 5. MLP
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Figure 6. MLP++
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Figure 7. Tooth point cloud data preprocessing process
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Figure 8. Tooth point cloud missing at different locations
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Figure 9. Filling diagram under holes of different sizes
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