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• How to build a 3D segmentation foundation model?
• Lack of 3D data
• Rich structure priors

Background: Segment Anything Model (SAM)

• An impressive 2D segmentation foundation model



Preliminaries 

• Neural Radiance Fields (NeRFs)
• A kind of 3D representation
• Differentiable volumetric rendering:

• Segment Anything Model (SAM)
• Image encoder + prompt encoder + mask decoder
• Input an image and prompts, output masks
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• Mask grids rendering:

• Weights are from the pretrained NeRF

Mask Inverse Rendering

• Projecting a 2D mask onto the mask grids is equivalent to 
assigning mask confidence scores according to the weights
• Can be solved by gradient descent

• SAM is not always correct



Cross-view Self-prompting



1. Mask out a square region

Mask out square regions

2. 3D distance-based 
confidence decay
Equation (6)(7)(8)

3. Select a new point with the highest confidence

Cross-view Self-prompting



Quantitative Results



Qualitative Results



Qualitative Results



More Analysis
• Different 2D segmentation model (evaluated on the NVOS dataset)

• SEEM: segmentation foundation model
• SimpleClick, RITM, FocalClick: interactive segmentation models
• SA3D can generalize to different models if they can steadily address 

promptable segmentation across multiple views



More Analysis

• The depth information provided by NeRFs can help to generate 
more precise 2D segmentation results

Original Image SA3D Segmented Image SAM SA3D

• NeRF helps SAM



More Analysis

• The effect of occlusion

• Occluded but seen in other views
• Never seen in any view: maybe can use diffusion models for repairing

Occluded but seen in other views

Never seen in any views



Summary

• We present SA3D, a novel framework for lifting 2D segmentation 
models to 3D
• We demonstrate the effectiveness of SA3D on various datasets
• Comprehensive experiments are conducted to analyze the 

characteristic of SA3D

Thanks for listening!
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