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> 60s

Confined to lab environments

$5 per data point

For space robots, data collection is even more challenging

< 1s 

Ubiquitous 

$0.01 per data point
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Can we convert a single image into a robotic data?

[In submission 2025] “Robot Learning from Any Images.” Zhao et al. 



Omni Urban Scene Understanding
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[ICLR 2025] “Omni Urban Scene Reconstruction.” Chen et al. 
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Applications Let People Dance!
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Applications Driving Simulation
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Applications Bullet time



Robot learning from non-robotic data

Acquire versatile manipulation capabilities from abundant out-of-domain data.

Learn manipulation from costly in-domain demonstrations.

Manipulate unseen objects in unseen environments with unseen embodiments. 

…
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RAM: Retrieval-Based Affordance Transfer for Generalizable Zero-
Shot Robotic Manipulation

• Represent the actionable knowledge as transferrable affordance, i.e. ‘where’ and ‘how’ to act

• ‘where’ to act: 3D contact point

• ‘how’ to act: 3D post-contact direction
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• Off-the-shelf grasp generators and motion planners for execution. 

[CoRL 2024] “RAM: Retrieval-Based Affordance Transfer for 

Generalizable Zero-Shot Robotic Manipulation.” Kuang et al. 
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How to match points with the

same semantic concepts? 

• Emergent dense correspondence of feature maps.

• Cross domain/instance/category generalization.

[NeurIPS 2023] “Emergent correspondence from image diffusion.” 

Tang et al. 
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Overview
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Experiment Results
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Retrieved DemonstrationZero-Shot Manipulation

“Open the microwave”

3x48



Retrieved Demonstration

3x

Zero-Shot Manipulation

“Open the cabinet”
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Retrieved Demonstration

3x

Zero-Shot Manipulation

“Pick up the banana”
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One-Shot Visual Imitation

“Pick up the tissue paper”

3x51



One-Shot Visual Imitation

“Pick up the tissue box”

3x52



One-Shot Visual Imitation

“Close the drawer”

3x53



54

Leg: 6 DoFs

Shoulder: 3 DoFs

Wrist: 3 DoFs

Elbow: 1 DoF

More DoFs 

Not easily handled by affordance

Action retargeting is hard

How can we learn humanoid dexterity from 

Internet data?
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UH-1: Learning from Massive Human Videos for Universal 
Humanoid Pose Control

An automatic humanoid data engine

A unified whole-body control model

[In submission 2025] “Learning from Massive Human Videos for 

Universal Humanoid Pose Control.” Mao et al. 
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Real-World Deployment of UH-1
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