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VLA Model Performance Comparison
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gravity
compensation

follower gripper

worms-eye camera leader gripper

Google ALOHA 2 robotic workstations with bimanual manipulation arms and detailed component
overview.
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Apollo humanoid robot by Apptronik designed for manipulation tasks and human interaction.
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Internet-Scale VQA + Robot Action Data

Co-Fine-Tune
Q: What is happening

in the image? l

A grey donkey walks
down the street.

Vision-Language- [
Action Models for T
Robot Control .

ONLEDIN

Q: Que puis-je faire
avec ces objets?
RT-2 .
Faire cuire un I
gateau.

Q: What should the
robot do to <task>?

A Translation = [0.1, -0.2, 0] Deploy
A Rotation = [10°, 25°, -7°]

the correct bowl bag different

[ Put the strawberry into J [-Pick the nearly falling

‘ Pick object that is }

RT-2 vision-language-action model workflow showing training on diverse data and deployment
for closed-loop robot control tasks.
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%&Human Demo Videos @ \‘ Keyframe Selection |

VLM See, \ Visual Perception ‘
Robot Do ‘

- <
Vision Language Model\
Reasoning

\

Step 1: pick up the eggplant and drop it in the ..

6 RObOt | Step 2: pick up the corn and drop it in the ..

Execution Step 3: pick up the chili and drop it to the ..

Robot Plan

Step 4: pick up the carrot and drop it in the ..

[ (I) Robot Code]@

Objects = [eggplant, corn, chili, "
white_bowl_1, white_bowl_2, glass_container]
put_first_on_second(eggplant, glass_container)
put_first_on_second(corn, glass_container)
put_first_on_second(chili, white_bowl_1)

# next step

put_first_on_second( , white_bowl_2)

Vision-language model pipeline enabling a robot to learn from human demo videos and execute
object manipulation tasks autonomously.
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wrist cameras top camera O

laptop

/ “ ".’ operator

battery pack § = 9 3 1

A robotic system with articulated arms and wrist cameras for manipulation tasks.
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Future Trends in -
Al Hardware
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Infographic on future trends in Al hardware development and integration
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