Building General Huma_no_l_(lI_Rp S
in the Physical Werid - '

Baoxiong Jia
BIGAI

Figure generated by Nano Banan@Pro



Mobile -base policies work like magic
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Why not give them wheels instead of feet, they will be much faster and
more energy efficient?
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No speed-up in this videol
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Why we donot see that many

Specific Scenes & Tass |

General Tasks & Intearctlons

/

Boston Dynamics, Atlas | Partners in Parkour, 2022 Damen e
https.//www.youtube.com/watch?v=tF4DML 7FIWk

tal., Scalmg Egocentrlc V|S|on The Eplctchens
Dataset, 2018
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Human motion for humanoid whole -body control
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CLONE: Humanoid Whole -Body Teleoperation

-

Learning a teacher policy
with privileged information
for human motion tracking

\_

-
Distilling a MoE-based

student policy with
L Behavior Cloning (Dagger)

Li et al., CLONE: Closed_oop Whole-Body Humanoid Teleoperation for LondgHorizon, CoRL2025



Enabling Humanoid Training with Diverse Data
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Augmenting existing motion datasets for wide pose coverage
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BIGAI@WorldHumanoid Robot Game (WHRG) Aug. 2025



OmniBench for evaluating skill imbalances
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The effect of data mixing
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The problem with reference motion
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OmniTrack : Physical motion generation for motion tracking

Physical Motion Generation General Motion Tracking Action
Low Quality Motion Physical Plausible Motion
S 50Hz 50Hz
; - 3 g \
7 % o Actor 44 - / - Actor >
V7 4 4 i Rolloyt f’( ,} ! ,
Penetration jg" ¥{ I sl A IW/ DR, Noise
Imbalance ] - l
Floating - Motion Command 2
Proprioception State Critic Global pos, rot, vel Critic \""::“'f.rf
contact mask, force ...
Privilege Information Proprioception State
Global pos, rot, vel w/o DR, Noise . . Z
Contact mask, force ... Privilege Information } z
qn.“ne Teleoperation Simulator Ed icanc Lab Offline Tracking Real robot
4’%; Mocap et . g .
21 - Physical © Mujoco Physical General :
&P 'R Ret ° 'O? —-  Motion > Plausible ——~ Motion — ¢ <
Ry ctargeting Generation motion Tracking

o8 .
-"T_l Video

g




Constructing physical consistent reference motions

Dataset Reference Penetration Floating Smoothness MPJPE
Raw Ref. 20.3% 2.52% 33.7 0.000
LAFAN1 _
Physical Ref. 0.0% 0.0% 31.8 21.0
Raw Ref. 67.7% 3.29% 19.5 0.000
AMASS _
Physical Ref. 0.0% 0.0% 15.8 16.0

X Retargeting causes

X Roll out with a zero DR teacher
policy leads to motion quality
Improvement




Mean Reward

Physical motion for scaling general motion tracking
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Physical reference motions improve both the

the tracking quality of the raw motion with scaling effects
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