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AI Software in Dental Radiology
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Despite the progress of deep learning in dentistry, 
major challenges remain before these systems can be reliably used for clinical diagnosis.

Deep Learning Solutions Routine Clinical Diagnosis

Barriers to Clinical Diagnosis



What’s holding AI back?



• Black-box Decision Making
• Opaque Reasoning
• Hidden Representations
• Weak Feature Attribution
• Uncertain Causality
• Poor Traceability
• Limited Interpretability
• Faithfulness Gap
• Grounding Gap
• Post-hoc Explanation
• Spurious Correlation
• Unverifiable Evidence
• Low Clinical Transparency 
• ......

Lack of Explainability
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BITEMARK: Traceable Multimodal Pipeline
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Traceable Multimodal Pipeline: Intraoral Photographs



Intraoral 
Photograhs

Midline: Intraoral Photographs

View classifier
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Midline

Teeth (#11,21,31,41) mask centers define the two midlines.
Displacement is normalized by mean incisor width.

Range Midline Classification

D < 0.063 Centered

0.063 ≤ D < 0.16 Slightly Deviated

D ≥ 0.16 Deviated



Crowding: Intraoral Photographs
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Crowding: Intraoral Photographs
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Traceable Multimodal Pipeline : Intraoral Scans
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Traceable Multimodal Pipeline : Intraoral Scans
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Molar Relationship : Intraoral Scans



1. Start with the STL tooth surface

Each triangular face supplies three surface samples

Upper first molar



2. Construct the three interior points

Place each point halfway from a vertex to the centroid

Green point: triangle centroid



3. Select the upper-molar query band

Retain points at or below the area-weighted Q65 height

Blue: selected query points     Gray: excluded points



4. Find the nearest opposing surface

For each upper query point, search lower 45, 46, and 47

Upper 16: query tooth     Lower 45, 46, 47: opposing surfaces



Traceable Multimodal Pipeline : Intraoral Scans
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Canine Relationship : Intraoral Scans

Canine 
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Traceable Multimodal Pipeline : Intraoral Scans
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Anterior Bite : Intraoral Scans

Anterior Bite



Traceable Multimodal Pipeline : Intraoral Scans
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Transverse Bite : Intraoral Scans
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Traceable Multimodal Pipeline : Intraoral Scans
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Curve of Spee/Wilson & Overjet : Intraoral Scans -> PointTransformer V3
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Task-level Results for Method Selection



Structured Findings : Over 28 Classes



Deterministic Report Assembly



Deterministic Report Assembly
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Q & A

Contact Info

Yoonha Eo

yoonhaeo@yonsei.ac.kr / +82-10-4555-3309
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