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ARobot Foundation Model

AAfoundatiorl modelin Al refers to darge, pretrained modelthat serves as base(or
aF2dzy RIFGAZ2YyeE0D F2NJ odzZhAft RAY3 Yl ye R2gya

Robot Foundation Model

Multi-Modality World Understanding Compositionality

» Vision, proprioception, « Spatial, temporal reasoning » Reusable sub-skills
language « Physical understanding e Scalable with data
e Task context

Cross-Embodiment Safety / Interpretability

\ -ifﬁenera?ﬁegac@dzéts Robot « Predictable actions
« Consistent action space Fou ndation « Built-in safety

MO del e Trustworthy

Actionable

Representation Real-World Grounding

« Control-level outputs Adaptablllty/ Few-Shot o Robust to noise

* Latent plans . 2
§ Policiesp « In-context learning « Handles uncertainty
« Minimal data e Simulation to reality
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DROID

Distributed Robot
Interaction Dataset

5 |

) 76k Episodes

IE 564 Scenes

&3] 52 Buiildings

ﬁ“:l 13 Institutions
86 Tasks / Verbs

Adjustable Zed 2

Stereo Cameras
Zed Mini WrN
-
¥

Stereo Camera

Control Laptop

Oculus Quest 2
Headset for Teleop

Robotiq 2F-85
Gripper

Portable
Standing Desk

Franka Panda
7DoF Robot Arm

The DROID dataset
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[ Action De-Tokenizer Jj_
> & Ax
A6
Llama 2 7B J AGrip
- 7D Robot
Input Image 3D 3D @ @3 & @& e e e @ Action
F F t % 4 3 4§ F ¥ 4 ]

2 :
Q MLP Projector ) [ Llama Tokenizer ]

‘v“Put eggplant».
| in bowl!” 50 ®DInOV2 SIngP I
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Language Instruction

» “What should the robot do to {task}? A:”
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Observation Image Tokenization Observation Tokens
Workspace Image Navigation Image  Wrist Image  Quadruped Proprio Bimanual Proprio Readout Tokens

Current Image Goal Image (C) = .W(C) D.](C) (:).](C) (D.W(C) D.‘\ mﬁﬁm

Sweep the objects
into the dustpan

Cross-Embodied Transformer

Language Encoder

FiLM Conditioning \ ResNet f JL JL 7777777777 JL 77777777777777 J
7 Quadruped S|ngle Arm Nawgatmn Bimanual
oo Actlon Head Actlon Head Achun Head Action Head
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Input Image Language Instruction
+
[ Vision Fncgder " ] [ Tokenizer ]
Projection
[ ] One Action head for each robot type
Vision Lai Model (VLM .
. A Given a new robot, one new head
Universal Acion [_] needs to be trained
@ Heterogeneous Decode J
4 J) A £ A
T
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A Manual mapping or handesigned correspondence
A Hard to deal with different number of fingers

A Cannot handle unseen grippers
M


https://object-rewards.github.io/
https://object-rewards.github.io/
https://object-rewards.github.io/
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Unified Gripper
Coordinate Space
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ATwo applications in this talk
AOneshot humanto-robot trajectory transfer

ACrossembodiment irhand manipulation
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https://irvlutd.github.io/HRT1/
https://irvlutd.github.io/HRT1/
https://irvlutd.github.io/HRT1/
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OneShot Humarto-Robot Trajectory Transfer
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Optimizing the Robot Base Location
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= RobotPOV-RGB -~ ° = RobotPOV-Depth

= 3rdPersonView

ase Posrtlon

Optimization
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botPOV-R -~ ° = RobotPOV-Depth

Trajectbry tracking

Optimization
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