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SayCan

CoRL 2022 Oral
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SayCan

LLM-Driven Long-Horizon Tasks



Affordance FunctionScoring Language Model Skill Set
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SayCan



Affordance FunctionScoring Language Model Skill Set
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SayCan
Limit: Have to Train Every Skill Case by Case & Limited Objects
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LLM-Driven Long-Horizon Tasks

LLM (Sequential Instructions)

Navigation Manipulation
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LLM (Sequential Instructions)

Navigation Manipulation

PaLM

Pre-trained ObjectNav Pre-trained Mobile Manipulation
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RT-1
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RT-1

DATA

• Human Demonstrations
• Description & Instructions

700 Tasks,  130K Episodes,  13 Robots,  17 Months
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RT-1

Vision-Language 
Tokenization

TokenLearner Transformer

METHOD : data-absorbent model
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RT-1

Vision-Language 
Tokenization

TokenLearner Transformer

METHOD : data-absorbent model

16M 19M？M



RT-1

METHOD : data-absorbent model

6 x Images

Instruction
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METHOD : data-absorbent model
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RT-1

METHOD : data-absorbent model

6 x Images

Instruction

FiLM Language Embedding

EfficientNET-B3

TokenLearner: 6 x 9 x 9 x 512 6 x 8 x 512 

Transformer Output:

Mode
Arm, Base, Stop

Base
X, Y, Yaw

Arm
X, Y, Z

Roll, Pitch, Yaw
Gripper

1D

3D

7D



RT-1

Performance
97% RobustnessArticulated Object:

Deformable Object:



RT-1

Performance
Unseen Tasks:
New Instructions 
(Combination of Known Concepts)

Distractors:
Distract Objects

Backgrounds:
New Environments

97% Robustness



RT-1

Origin Data

New
Sim Data

New
Robot Data

(Padding Action Space)
EDR: EveryDay Robot

Generalizability for Data



RT-1

SayCan + RT-1
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Where are we for now?

Say-Can + RT-1 + Open-World?

LLM (Sequential Instructions)

Navigation Manipulation

PaLM

Pre-trained ObjectNav Pre-trained Mobile Manipulation
RT-1Open-World ObjectNav

(CLIP on Wheels)
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CoW (CLIP on Wheels)

( CVPR 2022 )
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CoW (CLIP on Wheels)

METHOD
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Where are we for now?

Say-Can + RT-1 + Open-World?

LLM (Sequential Instructions)

Navigation Manipulation

PaLM

Pre-trained ObjectNav Pre-trained Mobile Manipulation
RT-1Open-World ObjectNav

(CLIP on Wheels) Open-World RT-1 -> MOO 
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MOO

( MOO )
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MOO

METHOD
RT-1

VLM for Open-World Object Detection

Instruction sans object info 

Data : Original RT-1 data (16 objects) + New Human demos for 90 new objects  
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MOO

Performance New Modality 
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MOO

MOO + CoW (CLIP on Wheels ):
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PaLM-E
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Where are we for now?

Say-Can + RT-1 + Open-World + PaLM-E

LLM (Sequential Instructions)

Navigation Manipulation

PaLM

Pre-trained ObjectNav Pre-trained Mobile Manipulation
RT-1Open-World ObjectNav

(CLIP on Wheels) MOO 

PaLM-E



Embodied Perception and InteraCtion Lab

Thanks for Listening!
Any Questions?

Embodied Mobile Manipulation


