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Motivation
Given the multi-view posed images available, 
distill the 2D foundation model knowledge into 3D model by 2D-3D projection

But, noises cause feature embedding ambiguity, across consecutive image sequences 

Preliminary study on image embedding ambiguity. VLM embeddings show inconsistent segmentations across multi-view images (e.g. 
cabinet). The guidance with ambiguous embeddings may be detrimental for supervising a 3D model training.



Motivation

Multiple 2D foundation models available, why not embrace them?

DINOv2 --- depth and surface normal

Diffusion Model --- geometric tasks

CLIP --- visual & textual multi-modal ability

[1] Probing the 3d awareness of visual foundation models
[2] Lexicon3d: Probing visual foundation models for complex 3d scene understanding



Motivation

Different 2D foundation models
heterogeneous & complementary

gaussian-like feature distribution

[3] Learning transferable visual models from natural language supervision        [4] High-resolution image synthesis with latent diffusion models
[5] Dinov2: Learning robust visual features without supervision                          [6] Language-driven semantic segmentation
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Method

➢ Semantic priors & geometric knowledge of spatially-aware 2D vision foundation models.

➢ Deterministic uncertainty estimation to capture uncertainties across diverse 2D embedding ambiguity.

➢ Helping with reconciling heterogeneous representations from 2D VLMs into one single 3D model.



Method
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Experiments
2D feature structural visualizations from various VLMs --- K-Means UMAP

⚫ DINOv2 - smoother and more consistent results.
⚫ Diffusion Model - intriguing geometric characteristics.
⚫ Lseg – visual and text multi-modal alignment.



Experiments
Open-Vocabulary 3D Semantic Segmentation

Open-vocabulary 3D semantic segmentation comparisons



Experiments

Cross-dataset evaluation Linear-probing segmentation

Cross-dataset generalization

(trained on ScanNetV2, and zero-shot tested on the Matterport3D )



Experiments
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