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Landmark-Guided Coarse-to-Fine Registration 
of Intraoral Scans and Cone-Beam CT

Intraoral scan
NORMALIZATION - SEGMENTATION - LANDMARKS

Cone-Beam CT
VOLUME - PATCHES - LANDMARKS

1 Automatic scan orientation 1nnU-Net preprocessing on full volumes

2 Segmentation and landmark prediction 2Landmark prediction via running-max aggregation

Finding:

Introduction
Accurate IOS-CBCT registration enables integration of dental crown surfaces with the tooth roots.   
Our solution is a landmark-driven coarse-to-fine framework matching dental and CBCT landmarks.
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L2L-Registration

In the labeled training set, we found 
that GT matrices (IDs > 269) had an 
additional reflection on the YZ plane.  

We composed predictions for IDs > 269 applying the 
YZ-plane reflection and ranked first in the leaderboard.

02 / LOCAL REFINEMENT

Point-to-plane ICP

Iteratively minimize surface mismatch 
to refine the previous rigid alignment. 
Final composition: 

01 / COARSE ALIGNMENT

RANSAC + weighted Kabsch

Reject inconsistent correspondences. 
Estimate rotation and translation from 
confidence-weighted landmark pairs.

The private validation set ground truth 
also has reflections for IDs > 269.

Hypothesis:Proof:
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