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Introduction to REINVENT

Anatomical Tracing of Lesions After Stroke

Rehabilitation Environment using the Integration of Neuromuscularbased Virtual Enhancements for Neural Training

o Techniques have been developed to run analysis on large
datasets using automatically traced lesions.
o However, there is limited testing of the accuracy of
automated lesion tracing.

o Two-thirds of stroke patients never fully recover [1-2].
o Severe stroke patients are more likely to not recover functional abilities.
o There are few if any effective treatments to improve motor outcomes for
severe motor impairments.
o Sensory feedback allows the strengthening of desired motor commands.

Purpose

•

Mild to moderate stroke patients strengthen muscle pathways using inherent
sensory feedback [3-4].

•

Patients with severe hemiparesis are unable to receive feedback that might
strengthen muscle pathways and demonstrate poorer motor recovery [5].

o Goal is to manually trace over 1,000 lesions to have a set
guideline to compare the automatically traced lesions

Designed a system to provide affordable
and portable rehabilitation after stroke

o Can be used to assess the accuracy of researcher’s
methods

System:
• EEG - OpenBCI
• EMG - Myo
• Virtual Reality (VR) - Oculus Rift

Methods

Methods
o Designed EEG electrode
• Needed to fit into nylon cap
• Needed to protect sensitive wiring
o Created EEG electrode
• Used OpenSCAD to create a 3D
model of the electrode
• Learned code to program in
OpenSCAD
o Printed EEG electrode
• Used Lutzbot Taz 5 and CURA
software to print electrode
Final Product

Complications with OpenBCI
o Electrode holder was designed to be modified patient by patient as
needed to fit head; however, it could not be easily adjusted
o 3D printer was not accurate in printing

Future Directions

Reasons for problems:
o Parts of printed cap were too
small to be modified as
planned
•

Future Directions
o Finish collecting datasets and reach goal of 1,000
manually tracing stroke lesions
o Publish ATLAS dataset as an open source resource

We proposed modeling a new EEG headset
off of the Neuroelectrics Starstim
o Flexible nylon cap
o 3D printed EEG electrodes

Problems with 3D printer

Used MRIcron to manually
trace lesions
Steps to tracing lesions
1. Identify lesion (or
lesions)
2. Use tools in
MRIcron to trace
lesions
a. 3D tool
b. Pen tool
3. Smooth VOI
4. Convert into Nifti to
extract volume

2016

3D Printed Electrodes for BCI

Introduction to ATLAS

o Neuroimaging studies typically use manually traced stroke
lesions to see the effects of different properties of lesions
on stroke recovery.

a rc h e r s

og r am
Pr

The Road to Recovery: Tools and Technology for Stroke Rehabilitation
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o Use new EEG headset with REINVENT and test with
both healthy older adults and stroke patients
• Test effects on embodied VR feedback and
corticomuscular coherence on healthy individuals
and stroke patients
• Test preliminary effects of prolonged REINVENT use

When printing, material drips
as a result of no support
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