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MARKET OPPORTUNITY 
Problem 
•  People want to do their best at the gym but lack clear information to 

empower them to do so 
 

State of the Art 
•  Accelerometer based solutions provide limited information 
•  EMG technology is used in clinical settings to track muscle activation 
•  No commercially available EMG workout trackers 
 

Objective 
•  To create a commercializable EMG workout shirt 
 

Requirements 
•  System must reliably collect data and show useful insights to the user 
•  The shirt must be wearable, washable, and comfortable 
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We have developed  an EMG workout shirt to measure electrical signals in a 
user’s muscles.  This data is transmitted wirelessly to a smartphone.  The signal 

is then processed and useful metrics are extracted to advise the user. 
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Measure	   Process	   Advise	  

Raw signal Rectified signal Smoothed signal 

Current Metrics 
•  Reps/ sets 
•  Cadence 
•  Peak effort 
•  Mean effort 
 

In Development 
•  Maximum power 
•  Exercise detection 
•  Proper form 

characterization 
 
 
 

Analyzed signal 
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The market for wearables is projected to grow aggressively, 
which is driven by underlying technological innovations.  This is 

a compelling time to be developing Wearability.  
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Source:	  Berg	  Insight	  

Process 
•  Use two stage low-pass 

filtering  
•  Calibrate the results to 

maximum voluntary 
contraction (MVC)  

 

Results 
•  Counts number of reps 

with high accuracy 
•  Provides muscle effort 

measurements reliably 
 
 
 

ELECTROMYOGRAPHY (EMG) 
The Science 
•  Records electrical activity produced by 

skeletal muscle 
•  Amplitude < 10mV 
•  Frequency range 20 – 500Hz 
 

Electrodes 
•  Sensors used to capture the differential 

voltage of the electrical signal 
•  Ag/AgCl wet electrodes used in clinical setting 
•  Developing dry electrodes to meet constraints 

of a reusable and easy to use workout shirt 

Philosophy 
•  Provide an intuitive user 

interface  
•  Focus on salient 

information to the user 
 

In Development 
•  Integrating additional 

metrics 
•  Showcase historical 

information  
•  Further gamify working 

out with friends 

 
 

Wearables shipments 

 
SOLUTION OVERVIEW 

  

Progress 
•  We demonstrated that it is feasible to bring clinical EMG technology to 

the consumer market and that this technology would bring significant 
advantages to gym-goers 

 

Future Considerations 
•  Better integrate dry electrodes and wires into shirt 
•  Miniaturize electronics and integrate into shirt 
•  Continue developing exercise characterization algorithms using 

multiple EMG data channels 
•  Enable users to view historical data and share results with friends 
 

Other Applications 
•  Our platform could be useful outside of the gym too: 
•  As a mobile, low-cost rehabilitation device to be used at home  
•  As part of a workplace injury prevention program 

 

 
 

 

 

ELECTRONICS 

System Overview 
•  4 channel EMG 

data collection 
•  2 electrodes per 

channel + ground 
•  Arduino Nano 

microcontroller 
(ADC sampling at 
1kHz) 

•  Bluetooth 
communication 
with smartphone 

EMG Circuit 
•  12Hz high pass filter 
•  480Hz low pass filter 
•  X1000 Instrumentation amplifier 

Eagle PCB Design Final PCB 

Enabling technology 
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PROJECT IMPACT 
Health Impact 
•  Enable people to better understand 

their bodies to lead healthier lives 
and achieve fitness goals 

 
Environmental Considerations 
•  Modular design (electronic module + 

washable electrode shirt) to ensure 
reusability 

•  Safe, non-toxic materials 
 
Financially Accessible 
•  Cost: ~200$ for electronics + ~100$ 

for shirt 
•  Similar cost to 8 sessions with a 

personal trainer (about one month of 
courses) for a device that can be 
used long-term 


