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One model that can interpret and execute tasks specified by humans in an

Motivation

Effective Human-Robot Collaboration
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Human Video
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Instructions

‘Let’s go to the kitchen. Get
the pot from the cabinet.
Carefully put it on the stove.”
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"Arrange the bread on
the plate”

uman-Robot Interface must
support multiple modalities.
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Robot Observations

Text Speech

Instructions

1. Move towards the bread
2. Hold it using your hand.
3. Place it over the oven tray.
4. Slide the oven tray inside. -
5. Let go of the tray. | B

“Please, move your gripper
towards the bread and
grasp it gently. After that,
move it above the white
plate and gently release it.”
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Speech Goal

“Please, place the bread
on on the oven tray.”
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Text Goal

) ' The bread is placed
4 on the oven tray.

o
o_
o—N ¢
. G I
(LN

Robot Action

Training: Leverage all modalities. Evaluation: Use any modality.

Technical Overview
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Leverage cross-modal learning with behavior cloning to learn action-

relevant representations better than training each modality individually.

EXperimental Results

MUTEX trained using all modalities consistently outperforms separate models trained for each modality.
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TEXAS

The University of Texas at Austin

TEXAS Robotics

modality.
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1. Kindly hold onto the control knob and twist
it in a way that sets the burner to "on."

. Proceed toward the pan, clutch the handle.

. Align the frying pan above the stove
surface, lower it steadily
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4. Let go of the frying pan handle.

1. Grip the handle or edge of the top drawer.

2. Slowly and carefully pull the drawer open.

3. Grab the granola bar with your gripper.

4. Place the granola bar inside the open
drawer.

5. Release the granola bar.
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The frying pan is on the stove,
and the heat is turned up.

The granola bar is in the opened
top drawer of the cabinet.

Speech
Instructions

“Softly grip the adjustment knob, align it with
the on setting, and head to the frying pan.
Grab the handle, lift the pan from its spot,

position it above the stove, and gently set it

down. Release the handle when it's secure.”

“Hold the handle of the top drawer. Slowly
and carefully open the drawer. Look for and
grab the nutrition bar with your hand. Place
the nutrition bar in the available space inside

the drawer. Let go of the nutrition bar.”

Speech Goal

‘At the moment, the cooktop is
on with a frying pan on it.”

“In the cabinet's opened top
drawer, the granola bar has been
carefully placed.”

4 Tasks # Expert # Task Specifications per
Demonstrations Task (train/test)
Real World 50 30 8/3
LIBERO-100 100 50 8/3

MUTEX outperforms single-modality
pretrained representations.
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MUTEX can use multiple

modalities during evaluation!
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