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https://docs.google.com/file/d/1KL4tfKHZ7gahrcFBfYrPaC8CCkpTy6ii/preview


Introduction
- Why humanoid ? 

– The world is built for humans → humanoids are the most general platform.
– Leverage human data → smallest cross-embodiment gap.



Introduction

It remains unknown how 
to leverage web-scale data



Introduction
- It is proven successful in learning from video.  On flat terrain ! 

https://docs.google.com/file/d/1KVS-i3GK7tV7nFTa1OBXONha4LAJPo6q/preview
https://docs.google.com/file/d/1G1IZrgdTfGDYwPEIO1WTgr76BxJ1vgqA/preview


Introduction
- [more than flat ground] We human constantly interact with diverse, complex terrain. 

https://docs.google.com/file/d/1qiprrRec93Rd_q-qJIV4y1-uyzCS22qM/preview
https://docs.google.com/file/d/1r2doQxOChq6Vrzd1nay38RfXmbGFQxx1/preview
https://docs.google.com/file/d/1yw36ZlIo2pR1FGaevwiq4nJLgyV9A6ir/preview
https://docs.google.com/file/d/1KVS-i3GK7tV7nFTa1OBXONha4LAJPo6q/preview
https://docs.google.com/file/d/1G1IZrgdTfGDYwPEIO1WTgr76BxJ1vgqA/preview


Introduction
- [more than flat ground] We human constantly interact with diverse, complex terrain. 

HOW ?

https://docs.google.com/file/d/1qiprrRec93Rd_q-qJIV4y1-uyzCS22qM/preview
https://docs.google.com/file/d/1r2doQxOChq6Vrzd1nay38RfXmbGFQxx1/preview
https://docs.google.com/file/d/1yw36ZlIo2pR1FGaevwiq4nJLgyV9A6ir/preview
https://docs.google.com/file/d/1KVS-i3GK7tV7nFTa1OBXONha4LAJPo6q/preview
https://docs.google.com/file/d/1G1IZrgdTfGDYwPEIO1WTgr76BxJ1vgqA/preview


Introduction
- Existing work consider geometry includes heavy hand-crafted efforts.

https://docs.google.com/file/d/1g6XWVxrOMR9LnGx6AGm5qANcmeVdb6t8/preview


How can we bridge video → simulatable reconstruction 
→ robot skill learning in complex, diverse environment? 

Introduction



Visually ✌

Simulation🙅 

Core challenge 1 – gap between vision and simulation
- Agent in simulation relies on collision mesh to provide faithful physics feedback.

- Traditional TSDF / NKSR makes visually-okish triangle mesh, but what is the cost? 
– 2.5D reconstruction –  non-watertight → imprecise simulation → penetrate 
– noisy reconstruction – unstable normals → contact jitter
– high triangle count – insufficient to simulate

- Thus, a visually-okay mesh is not necessarily a good one for simulation. 



     input video                           VideoMimic                                        

Unstable contact &
Unnatural motion.  

Core challenge 1 – reconstruction quality (1/3) 
- Physics-based simulator requires geometry for collision, bad one ruins everything! 

https://docs.google.com/file/d/179WbBDD081MuwGXMYp6SkDejPRH4l3e2/preview
https://docs.google.com/file/d/1YFseAO0l8_zBdJprAe7ZTFUcmRIQBoaP/preview


     input video                           VideoMimic                                        

bumpy recon hinders 
movement of agent. 

Core challenge 1 – reconstruction quality (2/3) 
- Physics-based simulator requires geometry for collision, bad one ruins everything! 

https://docs.google.com/file/d/1b8qbTxBmYd0tqUB0gQM88x08E7oF5FDM/preview
https://docs.google.com/file/d/1t1fWQZi1cwgLG1eOPuvvUsZBnNvJFQCo/preview


     input video                           VideoMimic                                        

penetration issue &
stuck by ghost layer.  

Core challenge 1 – reconstruction quality (3/3) 
- Physics-based simulator requires geometry for collision, bad one ruins everything! 

https://docs.google.com/file/d/1QcSyeW0ox1QlcY-rN7aXH5ig20aHb8CH/preview
https://docs.google.com/file/d/1r1JO5cqgZISsMJrKQalN4CkuG8QupWzB/preview


Our work is exactly about making that connection 
actually work in a ‘simulatable’ way!



Method Overview



Secrete Sauce 1  

Geometry of VideoMimic Geometry of CRISPInput source video

https://docs.google.com/file/d/1mUAybvlfmeEQzeYlvwTxkzj_Nd4w6I36/preview


Comparison results (1/3) 

     input video                                     VideoMimic                                          CRISP

https://docs.google.com/file/d/179WbBDD081MuwGXMYp6SkDejPRH4l3e2/preview
https://docs.google.com/file/d/1YFseAO0l8_zBdJprAe7ZTFUcmRIQBoaP/preview
https://docs.google.com/file/d/1ew3EZyyOWcJAXnG3QwAJ1Cs3y5DU3cYX/preview


Comparison results (2/3) 

     input video                                     VideoMimic                                          CRISP

https://docs.google.com/file/d/1QcSyeW0ox1QlcY-rN7aXH5ig20aHb8CH/preview
https://docs.google.com/file/d/1r1JO5cqgZISsMJrKQalN4CkuG8QupWzB/preview
https://docs.google.com/file/d/1PPU1f7v5wZyzBh-uaYYoI_lOqofMYnWN/preview


Comparison results (3/3) 

     input video                                     VideoMimic                                          CRISP

https://docs.google.com/file/d/1b8qbTxBmYd0tqUB0gQM88x08E7oF5FDM/preview
https://docs.google.com/file/d/1t1fWQZi1cwgLG1eOPuvvUsZBnNvJFQCo/preview
https://docs.google.com/file/d/1P4talKcAI8ka2r0oMjLsvLom6hgL8kvU/preview


Core challenge 2 – frequent occlusion in monocular video
- Missing occluded scene will cause simulation to fail. 

https://docs.google.com/file/d/12RYSoneS0sfCJfI90-myCk9RZZUmvBph/preview
https://docs.google.com/file/d/1-liGAih3XuIyvJS-_c66A-pHML5SU0tq/preview


Contact-Clue for Scene Hallucination

Key Insight 2: contact as clue for scene completion 
- The platform is occluded, but we know where the butt is. 
- How ? Take InteractVLM ( input: image → output: binary contact mask on SMPL vertices).

For predicted contact points, we fit max 1 planar primitives to each pre-annotated part. 
 



Method Overview



Method Overview



Quick Summary 

https://docs.google.com/file/d/1tL7rC2OJn0F6wMHn48fOogdfq7cPjOpp/preview


Beyond planar assumption.
- First, the insight is model scene with convex primitives (planar is a simple design choice) 
- Second,  fitting planar primitives to normal segments is stronger than you thought: 

– We can fit highly curved structure by segment curves to small pieces
- Finally, we expect more representative primitives for future work 

SDF in 2D planar primitives to fit  the surface



Contact modelling ablation 


