
Background

❏We had to decide between designing our own sensor, or 
finding a suitable third-party one. We went with the 
MyoWare muscle sensor, as it has onboard rectification 
and amplification designed specifically for our use case. 

❏We went with BLE over WiFi or 4G, because we 
considered it more likely that the user would have 
reliable access to a phone with Bluetooth than reliable 
access to the internet.

Despite the proliferation of wearable technologies in recent years, our 
group noted that there isn’t a comprehensive end-user wearable designed 
with weightlifters and bodybuilders in mind. Our hypothesis was that if a 
user was supplied with transparent, meaningful information about their 
muscle activation during a workout, they would be able to optimize 
workout efficiency and safety. 

Methodology/Results
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Research Challenges

❑ Input sensor specification and parameterization
○ Raw EMG data is in the order of mV, and is centered at a reference 

node’s voltage. In order for the MCU to transmit a differentiated 
output wireless signal, we needed to figure out how to rectify the 
input signal and scale it between VGND and VCC supplied to the MCU, 
while also avoiding signal clipping.

❑ Signal protocol selection, and end-signal processing

○ We had to determine which protocol (BLE vs. WiFi vs. 4G) would fit 
our use case best. We also had to develop a model for receiving and 
processing the end-user data efficiently and reliably.

❑Determining a model for classifying workout quality 

○ In order for our application to provide value to an end-user, we must 
be able to qualify the effectiveness of their workouts. We reviewed 
current fitness literature in order to find a model that is both robust 
and not too computationally rigorous.

Objectives

❏Design and specify a sensor that can attach to a user’s muscle and use 
electromyography (EMG) to measure and capture muscle activation as 
voltage signals.

❏Develop a microcontroller unit (MCU) “hub”, that will wirelessly transfer 
this signal to a mobile application.

❏Develop an Android application with a simple UI that visualizes the 
signal data, along with various other derived quantitative metrics.

Fig. 2: Microcontroller, sensor, and BLE module configuration

1. The user attaches the electrodes to the appropriate muscles 
and begins the workout. 

2. The MyoWare Sensor processes the user’s raw EMG signal and 
delivers a rectified and integrated signal to the Arduino.

3. The Arduino Uno performs an analog-to-digital conversion 
where an analog input between VGND and VCC is encoded to a
serial output of integers between 0 and 1023.  

4. This stream of data is transmitted to an Android mobile device 
via Bluetooth using an HC-05 Bluetooth transceiver.

5. The Android application receives this stream of data, visualizes 
and it,  and calculates key performance metrics. Users are then 
able to leverage this data to improve their workouts.
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Fig. 1: Project architecture and data flow

❏In order to improve the UX, we opted for an 
asynchronous model where the application’s main 
thread of execution is decoupled from both the 
receipt of data from the MCU and the processing of 
said data.

❏We decided to use average peak signal amplitude as 
our marker for successful workouts, based on 
literature review and industry standards.   

Fig. 3: Screenshot of application prototype
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