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In the realm of dental prosthesis fabrication, obtaining accurate impressions has historically been a challenging and inefficient

process, often hindered by hygiene concerns and patient discomfort. Addressing these limitations, Company D recently introduced

a cutting-edge solution by harnessing the potential of intraoral scan images to create 3D dental models. However, the complexity

of these scan images, encompassing not only teeth and gums but also the palate, tongue, and other structures, posed a new

set of challenges. In response, we propose a sophisticated real-time image segmentation algorithm that selectively extracts pertinent

data, specifically focusing on teeth and gums, from oral scan images obtained through Company D's oral scanner for 3D model

generation. A key challenge we tackled was the detection of the intricate molar regions, common in dental imaging, which we

effectively addressed through intelligent data augmentation for enhanced training. By placing significant emphasis on both accuracy

and speed, critical factors for real-time intraoral scanning, our proposed algorithm demonstrated exceptional performance, boasting

an impressive accuracy rate of 0.91 and an unrivaled FPS of 92.4. Compared to existing algorithms, our solution exhibited superior

outcomes when integrated into Company D's oral scanner. This algorithm is scheduled for deployment and commercialization

within Company D's intraoral scanner.
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<Table 1> Parameters for training PIDNet

Parameter Value
Batch size 6
Epoch 300
Learning rate 0.001
Weight decay 0.0005
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<Table 2> Performance comparison of PIDNet-S, PIDNet-M

and PIDNet-L
Model miOU (%) FPS
PIDNet-S 89.3 90.3
PIDNet-M 88.3 88.1
PIDNet-L 87.7 81.0
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<Figure 2> Basic Architecture of PIDNet

Original

PIDNet-S

PIDNet-M

PIDNet-L

<Figure 3> Image Segmentation Results of PIDNet-S, PIDNet-M, and PIDNet-L Model

A result of the existing algorithm A result of the suggested PIDNet-S

<Figure 4> Comparison of the results of the existing algorithm and PIDNet-S
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