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Research Project

 Improve physical therapy by using surface EMG-
based biofeedback and delivering it to the patient 
through a video game



Prior Work

 Team CHIP
 Wired electrodes to record 

individual muscles
 Recorded & amplified signal

Wireless electrodes in 
clothes

 Importance of 
biofeedback



Specific Goals

Get rid of the wires!
 Simplify the hardware so that a non-technical end-

user can wear and operate it 
 Introduce a “sleeve” to hold dry electrodes in place

 Simple video game interface for biofeedback

Measure efficacy of physical therapy with and 
without sleeve

 Natural mapping of movement to action



Sleeve Design

 Needs to be form fitting

Materials choice
 Candidates include Polyurethane/Nylon/Spandex  
 Conductive silver fabric/yarn
 Must be able to withstand disinfection

 Researching standardized electrode 
placement

 Aesthetics, comfort of patient also considered
 Should not hinder the PT in any way



Hardware

 Ideally will use wireless, dry electrodes

 Program microcontroller to do basic signal 
processing

 Have acquired ADS1298 demo board for 
amplification and signal collection
 Analog inputs  Digital bits

 Looking into wireless prototyping kits
 Digital bits  Software processing/Video game



Software

 Design a mini-game 
suite

 Include change-
over-time patient 
tracking

 Biofeedback screen

 Signal processing 
algorithms in Matlab



Methodology

Our basic approach:
 Build experimental standard
Ask users for feedback (focus group)
 Build sleeve 
Ask users for feedback (focus group)
 Run parallel trials with the experimental 

standard, sleeve, and no device to test if 
there is a difference in improvement



Timeline



Short-term Goals

 Build functional prototype
 Instrumentation/ADC – TI ADS1298 eval board
 Wireless interface – TI EZ2500

Wired prototype for comparison
 Visual biofeedback for patient

 Apply for grants

Mockup of sleeve/electrode setup
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