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Rossum's Universal Robots 1920
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GROOT: Humanoid Robot Foundation Model

Image
Image Observation Tokens / \ / \
Encode
N
Vision -Language
Language Instruction Model
Gt AO1 dzLJ UKS AV RTWehidE 20 2|SOU0 | YR
LI F OS Ay &Sftf 2¢g—ohkyod Diffus
ITTUSION
Text \ / Transformer Robot Action
. A 3 Tokens
Joint L Joint -
Positions L Velocities Encode ] QO/‘
Base L] O ?f -
Position '(" \ /'1 T'i
qd ] TN
Robot State = = = ﬁ} ?'ﬁ
Action Tokens < 0] 0] 0] . (-
1R R
C B N [ L
\ / im0
........................................... >
Denoising l‘}‘- !

OGROOT N1: An Open Foundation Model for Generalist Humanoid R@béts b+ L5L! X HAHP



GROOT: Humanoid Robot Foundation Model

_ Image
Image Observation Tokens
Encode
N
Language Instruction
Gt AO1 dzLJ 0 KS A Y Rigdeniped D 2

L | OS AY

eSSttt 2g—okyoe

Text

. Tokens
Joint

Positions

Joint

Velocities Encode

4 A

Vision -Language

Model

SOuU | yR

\_ v

Base
Position

Robot State

OGROOT N1: An Open Foundation Model for Generalist Humanoid Rapéts b + L5 L ! X

Action Tokens <

v

\

HAOHDP

4

-~

Diffusion

Transformer

~

Denoising

e

L

Whole -Body

Controller

~

J

Robot Action






- -

AutonomousPolicyRollouts(2x)

-
.




o

AutonomousPolicyRollouts(2x)




Data Pyramid for Generalist Humanoid Robots

Real-Robot Small, expensive, and active agency

24 Hours / Robot / Day

Simulation &
Synthetic Data

Infinite In principle, hard to scale in practice
Gigabytes / GPU / Day

Human Videos
& Web Data

Unstructured, multimodal, passive

Exabytes / Day
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Human Data as Scalable Training Sources

Human Motion Data Egocentric Human Videos



SONIC: Generalist Humanoid Whdéady Control

retargeting
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Key idea: motion tracking as the humanoid controsuper -scaler to learn diverse

behaviors without manual reward engineering.
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OSONIC: Supersizing Motion Tracking for Natural Humanoid WARBmdy Control



SONIC: Generalist Humanoid Whdéady Control

® Model Size
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Data Volume
100M+ frames Reteey, LT |
700+ hours of motion data |

¢
)
b \) '
£\ Y !
0 P 4
3 2%
A S
E )
A ,
:
[
:
-

® Compute

~9,000 GPU hours

Enables higiidelity tracking
https://nviabs.qgithub.io/GEARSONIC/
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https://nvlabs.github.io/GEAR-SONIC/
https://nvlabs.github.io/GEAR-SONIC/
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