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Challenges (1/3)

• Data: What data we need to collect?
• Annotations: How to annotate the data?
• Justifications: How to validate the usefulness of the dataset?







Evaluating Segmentation Architectures

• It is critical to test CT scans from other hospitals, as they may use 
different scanners and imaging protocols, and patient demographics 
(e.g., race, gender, age) can vary even within the same hospital (Bassi et 
al., NeurIPS 2024).
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Training set 9,901  CT scans + 28 classes masks + metadata
New structured reports are now publicly available!
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Test set UCSF (13,458 CT scans) & PH (5,259 CT scans) & PUTH 
(3,066 CT scans) & RATIC (4,706 CT scans)
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Challenges (2/3)

• Data: What data we need to collect?
• Annotations: How to annotate the data?
• Justifications: How to validate the usefulness of the dataset?



The JHU Dataset (Private L)

• >5,000 voxel-wise annotated CT scans, requiring 25 person years.
• It trains high-performance AI algorithms (Xia et al., medRxiv, 2022)
• Sensitivity = 97%, Specificity = 99%
• Exceed radiologist performance.
• Generalizable to multiple centers.
• But it is private! 
• $6M, five-year annotations
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Challenges (3/3)

• Data: What data we need to collect?
• Annotations: How to annotate the data?
• Justifications: How to validate the usefulness of the dataset?



Justification: Anatomical Structures



Justification: Large-Scale Tumor Datasets
R1. Benchmark on open leaderboard, Medical Segmentation Decathlon 
(MSD)

R1. AI trained on our PanTS vs. AI trained on publicly 
available datasets. The performance is tested on the 
official MSD-Pancreas test set (third-party evaluation). 
R2. The ROC curve of AI trained on different scale of 
datasets, i.e., MSD-Pancreas (n=281), PANORAMA 
(n=2,238), and our PanTS dataset (n=9,901). 
Observation: the larger training set, the higher voxel-
wise annotation quality, the better pancreatic tumor 
detection performance on out-of-distribution test sets.
PanTS enables tasks of semantic segmentation, vision-
language models, metadata prediction, and many more. 



Justification: Large-Scale Tumor Datasets
R2. Benchmark on the PanTS-test leaderboard

R1. AI trained on our PanTS vs. AI trained on publicly 
available datasets. The performance is tested on the 
official MSD-Pancreas test set (third-party evaluation). 
R2. The ROC curve of  AI trained on different scale 
of  datasets, i.e., MSD-Pancreas (n=281), PANORAMA 
(n=2,238), and our PanTS dataset (n=9,901). 
Observation: the larger training set, the higher voxel-
wise annotation quality, the better pancreatic tumor 
detection performance on out-of-distribution test sets.
PanTS enables tasks of  semantic segmentation, vision-
language models, metadata prediction, and many more. 
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GitHub.com/MrGiovanni/PanTS

git clone https://github.com/MrGiovanni/PanTS.git; cd PanTS 
bash download_PanTS_data.sh 
bash download_PanTS_label.sh
http://www.cs.jhu.edu/~zongwei/dataset/PanTSMini_Label.tar.gz

PanTS is a large-scale, multi-institutional dataset, containing 36,390 three-dimensional 

CT volumes from 145 medical centers, with expert-validated, voxel-wise annotations 

of over 993,000 anatomical structures, including 

pancreatic tumors, pancreas head, body, and tail, and 24 surrounding anatomical 

structures such as vascular/skeletal structures and abdominal/thoracic organs.

(Li et al., NeurIPS 2025)








