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Abstract: Electromyography (EMG) signals have been used extensively in clinical settings to characterize 
neuromuscular disorders, perform ergonomic studies, and to a lesser extent, measure athletic performance.  We 
are aiming to commercialize this technology and make it accessible to consumers.  Our solution consists of a 
compression shirt embedded with electrodes that can wirelessly be paired to an Android application to process 
EMG signals in real-time.  We are currently focusing on a system that can be used in the gym.  Metrics tracked 
include: exercise form, number of reps, cadence, work, and mean and peak effort.    

 
1. INTRODUCTION 

Wearable technology device shipments have 
been increasing by 50% year-over-year and are 
projected to continue to do so for several years 
[1].  This is driven by two main factors:  
1) Consumers are becoming comfortable with these 
devices, as proven by the recent success of various 
fitness trackers and smart watches and  
2) Widespread ownership of powerful smartphones 
outfitted with Bluetooth 4.0 offer a ripe platform for a 
new class of wearable devices that leverage this 
infrastructure.   

Wearable technology has the potential to add 
significant value in many fields.  Our project focuses 
on augmenting the information available to users at 
the gym using electromyography 
(EMG).  Electromyography is the phenomena of 
electrical activation in muscle tissue. While EMG 
analyses have been used extensively in clinical 
settings to better understand muscle activation, 
commercial applications for gym-enthusiasts are not 
yet available.  We therefore aim to commercialize 
an exercise shirt paired with a mobile application to 
bring this technology to consumers. 

2. PROBLEM STATEMENT 
People want to do their best at the gym but 

lack clear information to empower them to do so.  
Current technology is not leveraged effectively to 
help users reach fitness goals effectively at the 
gym. 

3. PROPOSED SOLUTION 
To solve this problem, we have developed a 

workout shirt embedded with electrodes to measure 
electrical signals in a user’s muscles.  Our system 
transmits these EMG signals wirelessly over 
Bluetooth to the smartphone of the user. The signal 
is then processed in an Android application and 
useful metrics are extracted to advise the user.  The 

data is visually organized to give the user the 
opportunity to track performance and strive to reach 
goals at a glance. Current metrics measured by the 
product include: the number of reps and sets, the 
cadence of the exercise, and the peak and mean 
level of effort performed by the user.  We are also 
developing algorithms to assess: the lifting form of 
the user, the maximum power used in an exercise, 
and muscle fatigue.  The designed shirt is also 
washable since the electronics can be easily 
removed, making our prototype a feasible solution 
for real-world use. 

4. TECHNICAL OVERVIEW 
We developed a working proof of concept for 

our proposed solution within the context of SYDE 
461/462.  The overview of our solution is presented 
below. 

4.1 Data acquisition  

Electrodes are embedded in the workout shirt 
and placed on different muscles.  The signal is 
amplified and filtered and is then processed using 
an Arduino board.  Communication is established 
with the mobile application using Bluetooth.  

 
Figure 1: Printed circuit board of electronics. 

 



4.2 Metrics extraction  

 The raw EMG signal is first rectified and 
then dually smoother using a larger and smaller 
sample window, to reduce stochasticity in the raw 
signal.  Peaks in this signal are labeled and signify 
repetitions.  Other metrics can be extracted as 
showcased in figure 2 below. 

 
Figure 2: Three bicep curls – Raw EMG data. 

 
Figure 3: Three bicep curls – Analyzed EMG data. 

4.3 Mobile display  

 A preliminary Android application 
showcases the metrics to the user.  Data can be 
consulted after each set.  Next step is to include 
historical information to give the user the opportunity 
to track progress. 

 
Figure 4: Preliminary user interface. 

5. FUTURE WORK 
Even though meaningful progress has been 

made, there is still significant work to be done 
before our device can be brought to market.  We 
therefore aim to miniaturize the electronics, robustly 
integrate dry electrodes into the workout shirt, and 
integrate knowledge from clinical settings in the data 
processing algorithms.  To accomplish the last 
point, we would need to work directly with 
kinesiology experts.   

6. CONCLUSION 
We believe that commercializing EMG 

technology will enable people to better understand 
the performance of their bodies and to live healthier 
lives.  Insights from EMG data have the potential to 
empower people to train more efficiently and to 
reach fitness goals faster.  We project that future 
work on this device could lead to a solution that 
retails for about $300, profitably.  This would be a 
similar price point to about eight sessions with a 
personal trainer, making our proposed solution a 
serious competitor in the marketplace.   
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