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Design and Implementation of 2D Image-Based
Implant Placement Guide System
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ABSTRACT

Accurate placement of prosthetics represents a critical aspect of dental implant surgery. however, it heavily depends on the dent
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ist's

decision and visual obstructions caused by various factors can lead to errors during the procedure. This paper proposes a 2D image-based

real-time implant placement guiding system that predicts the implant position using 2D surgical video without the need for preoperative

oral scans or 3D model generation. In the initial phase of the surgical video, two segmentation models are employed to measure prior

statistics of the occlusal and incisal surfaces for each tooth. Subsequently, a single segmentation model is used to separate the occ
and incisal surfaces, and the implant placement is predicted and guided based on the axis and length of adjacent teeth as well as
center of the prosthesis to be implanted. The system was designed and implemented using a dental phantom model, which replic

lusal

the

ates

the oral structure of an actual human. The algorithm's average execution time for guiding implant placement on 10 images was measured

to be 12.14 ms, demonstrating its feasibility for real-time application in surgical video.
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Fig. 1. Environment for Implant Surgery
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Calculation of Prior Statistics
Using Two Segmentation Models

Input of
each frame of video

Output of Model 1

Calculation of
Prior Statistics

Output of Model 2

Calculation of Prior Statistics
Using Two Segmentation Models in Video

Model 1) Segmentation Tooth
Model 2) chmcntatlon Incisal, Occlusal surfaces

_________________________________________________

Implant Surgery Vldeo

Fig. 2. Procedure for Calculation Prior Statistics from Oral Images with Two Segmentation Models
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Fig. 3. The Process of Dividing
the Occlusal and Incisal Surfaces of the Teeth
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Fig. 6. In Cases Where an Extraction Site is Present
at the End of a Tooth
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Fig. 7. Implementation of Proposed System
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