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BACKGROUND

Postural Tone: Postural tone - the continuous, subconscious, low-level contraction of
muscles - provides the stable foundation for voluntary movement and is crucial for
balance and responding to environmental disruptions!i.

Twister: The Mind in Movement Lab uses "Twister," a custom device that applies
slow (1 deg/s) controlled rotation to a standing participant via a rotating platform,
measuring the resulting trunk muscle torque to study axial postural tone!2..

Prior Research: Twister has been used to study postural tone in relation to chronic
painl3l Parkinson's-related disability!*, light touch responsesl®], postural
instructions!®l, and proprioceptionl’l.
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THE PROBLEMS

Risk of Human Error: Manual parameter entry (e.g., rotation
angle, velocity, duration) introduces risk of input errors,
potentially invalidating trial results and compromising
participant data integrity.

Inefficiency: Manual parameter changes between trials take ~1
minute, wasting researcher and participant time, increasing
fatigue, and reducing trials per session.

Limited Trajectories: The current control system restricts Twister
to simple, pre-programmed movements, preventing complex
motion patterns.
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Modernizing ‘Twister’: A Programmable Arduino Controller for Axial Tone

Universi
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THE GOALS

Develop a two-part MATLAB/Arduino software system

Integrate a new Arduino and motor driver shield as the new
hardware controller

Implement a plain-text protocol file system (.txt) for parameter-
free experiment setup

Validate through benchtop testing, protocol comparison, and
human subject trials.

Together, these improvements will expand Twister’s research
capabilities and reduce experimental error.

SYSTEM OVERVIEW

Twister Software System — Logic Flow

Protocol File (.txt)

Researcher-authored command list

Load file

MATLAB Control Script

Reads & validates protocol
Researcher Ul: Load / Start

Flags errors before
any motion occurs

USB / Serial

Arduino Firmware

Receives commands one by one
Reports status back to computer

Motor driver

Twister Motor

Executes precise rotation

Torque / Sensor Data
Recorded for analysis
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