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Background

How to learn action-centric representations from hybrid human videos?

q Human demonstrations offer an available substitute for scarce, costly,
and embodiment-specific robot data.

q Lab-collected videos have accurate hand labels but limited diversity.
q In-the-wild videos are diverse but lack reliable action labels.

VLA Pre-training with Hybrid Human Videos

q Pixel reconstruction may overemphasize appearance, background, or
camera artifacts rather than action-relevant dynamics.

q Multi-stage modeling → Information mismatch/shift

Reconstruction-based Latent Action Methods

Method: Joint Alignment for Latent Action
Our shift: from reconstructing pixels to aligning action-relevant dynamics.

Hybrid Human Video Dataset

q 7.5M+ instruction-video samples
q 2,000+ hours of human manipulation videos

A large-scale human manipulation corpus

q Action-relevant, predictable repr.⟷ Inverse Dynamics emb.
q Implementation in VLA: hidden states of action prediction

Jointly aligned action representation

Experimental Results

q Lab-collected: anchors pretraining with accurate hand-motion supervision.
q In-the-wild: expands pretraining with diverse, natural manipulation dynamics.

Pre-training on the hybrid dataset
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Data	Type	Distribution Data	Source	Distribution

Video	Length	Distribution

Arctic 9.7%

Taco 9.7%

H2O 6.5%

Dex-YCB 4.1%

Hoi4D 10.0%

Oakink2 12.4%

EgoDex 14.7%

Ego4D 32.9%
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Placing a bowl in front of oneself

Wild SplitLab Split

q JALA improves generalization to in-the-wild human
manipulation.

q Better simulation benchmark performance, especially
under the few-shot setting.

q Improved dexterous robot manipulation, including
long-horizon execution, contact-rich interaction, and
fine-grained hand control.
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Hand motion Prediction
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50-shot Performance Averaged Task Completion Ratio

More results & videos 
are on the Blog page!


