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Start with a video demo of SegVol HuggingFace demo: https://huggingface.co/spaces/yuxindu/SegVol



Challenges

• Scattered and scale-limited datasets

• Partial label problem

Challenges for
the universal and interactive volumetric medical image segmentation model

• Lack of strong 3D CT encoder

• Challenges of simple interaction in 3D volumes

• Prompt ambiguation
one prompt that can be understood in two or more possible ways



From challenges to solutions: Scattered and scale-limited datasets & Partial label problem 
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From challenges to solutions: Lack of strong 3D CT encoder Radiopaedia:https://radiopaedia.org/

Pretrain data:
• 90K unlabeled CT scans collected from 

Radiopaedia + ~6K labeled CT scans

Pretrain framework: 
• SimMIM (MAE like)

Pretrain performance validation:
• UNETR finetuning on AMOS22 for 10K steps



From challenges to solutions: Challenges of simple interaction in 3D volumes

Receptive Field of model is limited!

window

prompt



Model architecture

• Image encoder: 3D ViT (pretrained)

• Spatial encoder: following SAM

• Semantic encoder: CLIP text encoder

• Fusion encoder: cross attention layers

• Mask decoder: deconvolution layers and interpolation

Zoom-out (global):
input: resized global volume + global prompts
output: resized global mask prediction

Zoom-in (local):
input: local volumes from sliding window 

+ generated prompts
output: local mask predictions for each volume

From challenges to solutions: Challenges of simple interaction in 3D volumes



From challenges to solutions: Prompt ambiguation 



From challenges to solutions: Prompt ambiguation 



Review of Challenges standing in the way

• Scattered and scale-limited datasets 

• Partial label problem 

Challenges standing in the way to 
the universal and interactive volumetric medical image segmentation model

√ collected large-scale dataset

√ pseudo label

• Lack of strong 3D CT encoder √ large-scale pretraining

• Challenges of simple interaction in 3D volumes √ zoom-out-zoom-in mechanism

• Prompt ambiguation
one prompt that can be understood in two or more possible ways

√ semantic prompt



Experiments: major results



Experiments: major results



Experiments: ablation results

Setting: splitted 20% test data of AMOS22
Conclusion:
Zoom-out-zoom-in can reduce the inference time 
and achieve competitive performance.

Setting: splitted 20% test data of BTCV as anchor test set
Conclusion:
Scaled dataset contributes a lot to the performance.

Setting: splitted 20% test data of ALL dataset
Conclusion:
semantic-prompts support spatial-prompts well.
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