


Tooth Fairy: Supervised and Semi-Supervised 
Maxillofacial Image Segmentation Challenge

• Semi-supervised Teeth Segmentation Challenges (STS-2D & STS-3D)
This competition consists of two tracks:
• STS-2D: Semi-supervised Tooth Segmentation on Panoramic X-ray Image
• STS-3D: Semi-supervised Tooth Segmentation on Cone Beam Computed 

Tomography Volume

Joint-event for MICCAI 2023 Challenges:
• ToothFairy - A Cone-Beam Computed 

Tomography Segmentation Challenge



08:00 - 08:15

08:15 - 08:30

08:30 - 08:45

08:45 - 09:00

09:00 - 09:15

09:15 - 09:30

09:30 - 09:45

09:45 - 10:00

10:00 - 10:30

10:30 - 12:30

Opening  - Presentation of the Challenges 
Speakers: Federico Bolelli, Luca Lumetti, Costantino Grana, and Yaqi Wang

Inferior Alveolar Nerve Segmentation in CBCT images using Connectivity-Based
Selective Re-training
Speaker: Yusheng Liu

Improved IAN Segmentation
Speaker: Haoshen Wang

Closing The Gap: Towards Connected Segmentations of the Inferior Alveolar Canal 
Speaker: Yannick Kirchhoff

Global Reference Attention Guided Segmentation
Speaker: Tomasz Szczepański

Contribution to the ToothFairy Challenge
Speaker: Marek Wodziński

A triplanar nn-UNet approach for maxillofacial nerve segmentation
Speaker: Vicent Caselles Ballester

Prize/Award Delivering
Speakers: Federico Bolelli, Luca Lumetti, and Costantino Grana

Coffee Break 

STS: Semi-supervised Teeth Segmentation Challenge
Speakers: Yaqi Wang

Scheduling
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Submissions from all over the world!

less more



Thanks to all the participants!



Thanks to all the participants!
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Submitted Algorithms

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = −α𝑖𝑖 � 1 − 𝑝𝑝i 𝛾𝛾 � log(𝑝𝑝𝑖𝑖)  

Dice 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 1 − 2�∑𝑖𝑖
𝑁𝑁(𝑝𝑝𝑖𝑖 �𝑔𝑔𝑖𝑖)

∑𝑖𝑖=1
𝑁𝑁 (𝑝𝑝𝑖𝑖+𝑔𝑔𝑖𝑖)

 

IoU 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 1 − ∑𝑖𝑖
𝑁𝑁(𝑝𝑝𝑖𝑖 �𝑔𝑔𝑖𝑖)

∑𝑖𝑖=1
𝑁𝑁 (𝑝𝑝𝑖𝑖+𝑔𝑔𝑖𝑖 − 𝑝𝑝𝑖𝑖�𝑔𝑔𝑖𝑖)

 

CE 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = − 1
𝑁𝑁
∑𝑖𝑖=1𝑁𝑁 [ 𝑦𝑦𝑖𝑖 � log 𝑝𝑝i + (1 − 𝑦𝑦𝑖𝑖) � log(1 − 𝑝𝑝𝑖𝑖)]  



[1*] Bolelli, F., Allegretti, S., Baraldi, L., & Grana, C. (2019). Spaghetti 
Labeling: Directed Acyclic Graphs for Block-based Connected Components 
Labeling. IEEE Transactions on Image Processing, 29, 1999-2012.

Submitted Algorithms

• Everyone used UNet or some of its 
variants, like nnUNet;

• A lot of augmentations both at train and 
test time;

• Few algorithms have exploited sparse 
annotation;

• But everyone employed the secondary 
dataset with self- or semi-supervised 
approaches;

• As far as we know, no one employed 
external data, nor pretrained networks;

• All losses usually employed in medical 
imaging have been considered;

• No one have used a single loss but 
combined two or more;

• Someone have used CCL [1*] as pre- or 
post-processing algorithm



Final Results



Congratulations to the Winners!

Yusheng Liu

Haoshen Wang

Marek Wodzinski
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