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Building Robotic Foundation Models

One ¯AI Brain° for All (Humanoid) Robots
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× Versatility: General-purpose robot autonomy needs a 

versatile body.

× Costs: Hardware becomes cheaper and more robust 

to democratize transformative research.

× Safety: Humanoid robots can be more predictable 

and safer for human-robot interaction.

× Data: Their similar physique unlocks Internet-scale, 

human-centered data sources.

× ¤

WhyHumanoids?

Research Principle #1:

First Generalist, then Better Specialist

[Credit: Yuke Zhu CoRLô23 Keynote]
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[VIOLA, Zhu et al. CoRL 2022]

[Credit: Figure AI 2024]
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× Versatility: General-purpose robot autonomy needs a 

versatile body.

× Costs: Hardware becomes cheaper and more robust 

to democratize transformative research.

× Safety: Humanoid robots can be more predictable 

and safer for human-robot interaction.

× Data: Their similar physique unlocks Internet-scale, 

human-centered data sources.

× ¤

Ego4D dataset, CVPR 2022

Note: humanoid robotics is still incredibly hard (!) ³ huge challenges in mechanical designs, dynamics 

& control, sensor technologies, compute and power, AI algorithm designs¤

AMASS dataset, ICCV 2019



Learning from Human Videos

¯OKAMI: Teaching Humanoid Robots Manipulation Skills through Single Video Imitation.°Li et al. CoRL2024
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Learning from Human Videos

OKAMI

¯OKAMI: Teaching Humanoid Robots Manipulation Skills through Single Video Imitation.°Li et al. CoRL2024
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Learning from Human Videos

¯OKAMI: Teaching Humanoid Robots Manipulation Skills through Single Video Imitation.°Li et al. CoRL2024

bagging (58.3%)

placing snacks on plate(75.0%) closing the drawer (75.0%)

sprinkling salt(58.3%) putting toy in basket(66.7%)

closing the laptop(83.3%)



research.nvidia.com/labs/gear



Project GR00T
DATA PROCESSING AND GENERATION
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Hierarchical Autonomy Stack: System 1-System 2

Multimodal

Foundation Model

(~1 Hz)

Sensorimotor Policy

(~20-50 Hz)

Whole-Body Controller

(~500-1k Hz)

¯System 2°

¯System 1°



The Data Pyramid for Generalist Robots

Web Data

Å Massive scale and ever-growing

Å Multimodal and unstructured

Å Human-centered data



The Data Pyramid for Generalist Robots

Web Data

[Xue et al. 2024]

The ¯Cambrian explosion° of 

Vision-Language Models

Å Massive scale and ever-growing

Å Multimodal and unstructured

Å Human-centered data


