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3D understanding is still dominated by expert vision models

- Depth Estimation: 
- Metric3D, Unidepth, Moge, DepthAnything

- Pose Estimation: 
- VGGT, MapAnything

- Pixel Correspondence: 
- DKM, RoMa

- …



VLMs can learn 3D understanding as accurate as expert vision models.
- No architecture change
- Standard text supervision

Key Message



Why use VLMs? —> Simplicity

Luigi et al., 2025

DINO backbone Task specific arch Complex lossDense Supervision
Complex 

augmentation



Why use VLMs? —> Simplicity

Yuan et al. 2025



What Is Missing?



Can existing VLMs understand 3D?

Constant Answer (2m) — 0.195
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DepthLM: standard VLM, expert model performance

Constant Answer (2m) — 0.195



Bottleneck 1: camera ambiguity

Yin et al. 2023



Bottleneck 1: camera ambiguity



Bottleneck 2: pixel reference



Render Markers



Text Supervision is All You Need!



SFT is More Efficient Than GRPO



1 Labeled Pixel Per Image Works!
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Visualizations



Visualizations



Scale Up to Diverse Tasks!
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