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We propose a new form of embodied-Al that assists users' bodies directly via muscle -stimulation.
Moreover, it does not deliver fixed muscle stimulation instructions but generatesthis form of
physical-Al assistance according to user's needs and context. Our system gathers information: body
pose (IMU suit) + point-of-view (objects, handr qugu+" - " ngecvkqgp"*g0i 0. "

- e toamultimodal -Al that creates textual-instructions allowing it to infer how to use everyday objects
(e.g., a bike rack, analog cameras, and more). Before it stimulates, our system constrains the
generated instructions to ensure they respect the user's biomechanical constrains (e.g., their current
pose, joint limits or even their preferences).
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motivation

Step 1: Find the indefinite integral of f(:l:)

The integral of each term in the polynomial is calculated as follows:

/ (332° — 106z* + 1262° + 672 + 16z) dz
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Which simplifies to:
5.5¢° — 21.22° + 31.52" + 22.33¢% + 7.522 + C'

Step 2: Set the integral equal to 2

We want to find when the integral equals 2, so we set the expression equal to 2:
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Step 2: Set the integral equal to 2

copy that and place it there
We want to find when the integral equals 2, so we set the expression equal to 2:
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A this user wears a suit embedded with
o {1 _electrical muscle stimulation (EMS) pads
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7 “ for full-body tracking
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user interactions 1 ( context-aware tutorial

a9 = - ciivel
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tutorial output LLM

1) Positioned on the Bus Front: Stand on the right side
when you face the rack (if space and traffic allow).
2) Lower the Rack: Often, you’ll squeeze or pull up
on a handle (in this case, the yellow one at the top)
to release and lower the rack into the loading
position. Some racks are already lowered—--just
follow the instructions shown on any label if needed.

B watch: https://youtu.be/pJM2Z8mmwAw
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movement output

Right:

1) Move your right arm forward, rotating your forearm
about 90 degrees clockwise so your palm faces the yellow
handle on the bottom of the rack.

2) Grip the yellow handle and pull it gently toward you,
about 2-3 cm—until you feel the latch disengage.

3) Guide the rack forward, let it rotate downward about
90 degrees into the horizontal, open position.
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‘ e
stimulation output

1) <right>[elbow][extension][forward][45]
~i is:uL}[va .:.JL] [LU;.UILC] :\.1\1\.:“1".:..):] [:3]

2) <right>[grip][flexion][inward][15]

<right>[pull][extension][backward][5]

<right>[elbow][flexion][upward][90]
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_ e
stimulation output LLM

1) <right>[elbow][extension][forward][45]
<right>[wrist][rotate][clockwise][90]

2) <right>[grip][flexion][inward][15]
<right>[pull][extension][backward][5]

3) <right>[elbow][flexion][upward][90]
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user study
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take pit out watch: https://youtu.be/pJM2Z8mmwAw
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our study used pre-cached EMS-instructions without any sound output
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correct EMS-instruction

watch: https://youtu.be/pJM2Z8mmwAw
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EMS-instruction with forced error
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EMS-instruction with forced error
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EMS, think again EMS, think again

EMS, think again

== Wwatch: https://youtu.be/pJM2Z8mmwAw



https://youtu.be/pJM2Z8mmwAw

conclusions &
future directions

1. generate new EMSassistance with a single system
2. ethical concerns of embodied -Al

3. Al assistance through other modalities

4. would automation on the body lead to learning?
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1. generate new EMSassistance
with a single system

prior EMS systems: our approach:
pre-defined movements flexible and context-aware
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2. ethical concerns of embodied-Al
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3. Al assistance through other modalities
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3. Al assistance through other modalities
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