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Can we bridge sim-to-real via video 
augmentation at scale?

Three-Stage Velocity Caching 
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4 METHOD : EFFICIENT VIDEO TRANSFER

End-to-end sim-to-real video transfer pipeline that converts 
simulation videos to realistic ones while preserving task semantics 

Velocity caching  exploits temporal redundancy in diffusion denoising 
→ 60%+ faster with negligible quality loss 

Coreset sampling  selects a small yet highly informative subset of 
trajectories by combining policy difficulty and visual diversity, enabling 
effective augmentation at minimal cost 

Consistent gains across 4 benchmarks + real robot

• Real-world data is expensive to collect 

• Simulation is cheap but visually unrealistic 

• Brittle generalization: 95% → <30% under visual perturbations 

• Root cause: Models memorize, don't generalize

Video Transfer Quality

5 METHOD : CORESET SAMPLING

•Difficulty:  Score each trajectory by policy loss 
(harder = more valuable) 

•Diversity:  Build k-NN graph on visual embeddings 
(Cosmos-Embed1) 

•Selection: Greedy pick highest score, then suppress 
similar neighbors to avoid redundancy 

•Result:  A compact coreset that covers diverse, 
high-value training cases
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