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We present a modular ROS 2-based platform that enables rapid

development and testing of biosignal-based control schemes

for an assistive mobile manipulator, toward discovering schema
that enable users with tetraplegia to control complex devices.

Motivation

« Spinal cord injury (SCI) survivors exhibit heterogeneous
capabilities ['], but current assistive manipulator control
schemes are slow, unreliable, and/or make assumptions
about the user’s level of motor function 4,
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« Many control schemes are possible, but there is no =
consensus on what will work best for a given user. "'"
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- GOAL: Develop a system for the rapid iteration and
testing of different robot morphologies, control mappings,
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System Architecture
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This system builds on our
previous architecture:

‘ SEMG Processed
- Delsys —»  Raw sEMG EMG dat :
processing S ata Control
(SEMG) ~ J ‘ Gontroller —

, , , - 3. o

(IMU) IMU Processed L S|gnal(s) @}ﬁ:"*‘g?@

’ Data listener Raw IMU  f—» ' e JFF:,-.:

processing IMU data wﬂ%gﬁp
h - ’ - g .:!..o.o o:!.“:;é'
r ~ r ~ r i 5, o § Soodsle
= { Ll SMG Processed Keyboard uJoC ;}'» R 3L
— = (SMG) —>| RawSMG —> . , K %-fﬁ,
x | J processing SMG data input Stretch 3 @%73"- g 1

— \ J . J . ) o*® ol $ *°

— Windows 11 PC Ubuntu 24.04 LTS PC

Control Mappings

Gross/Fine Controller

2 IMU separately control
gripper position and pose

“Mode 2" Controller

Non-holonomic control
inspired by RC aircraft
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Switch Mode Controller

SEMG switches between 3
IMU- and SMG-controlled
modes

Joint Controller

SMG controls each joint, SEMG
switches between them

Wrist Mode
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