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Hardware

Master Module:  

� Controlling several sub-modules, it 
comprises of an nRF52832 
Bluetooth-enabled microcontroller 
that communicates with onboard 
positional sensors with gyroscopic 
and accelerometer capabilities to 
interface with external sub-modules 
at scale.

Sub-modules:

� Built using the nRF52832 
microcontroller and collect data via 
Bluetooth connection while 
communicating with additional 
accelerometers.

Wireless Connect ion

� The BLE connection between the 
smart punching bag and our smart 
app using a custom service and TX/
RX characteristics�

� The connection is optimized for 
sending acceleration data for 
processing by algorithms on our app.

Overv iew

SMARTBOXING is an intelligent punching bag and accompanying Android application 
that allows users to train and receive valuable data-driven insights into their boxing 
training sessions. In the current market of combat training equipment, it can be difficult 
for an individual to track their own progress or gauge progress. In most cases, a personal 
trainer would be required for immediate feedback on how the user can improve. With 
SMARTBOXING, the sensors are used to deliver live metrics from the punching bag to an 
app that uses intelligent algorithms to compute valuable performance metrics for the 
user, maximizing their sessions. Using information from previous sessions, SMARTBOXING 
provides an easy way for a user to measure their own improvements, helping to motivate 
their continued exercise journey. 

Software

Microcontrol ler :

� It collects and parses session data 
from submodules and forwards it to 
the smart device's software.

Android APP:

� The app handles accelerometer and 
gyroscope data computations�

� Presents stats in a user-friendly 
graphical UI to the user. Metrics such 
as punch count, strike interval, 
speed, force, and calories are 
available through customizable 
workout sessions.

A lgor ithms

� The algorithms are developed for 
detecting punches, as well as 
handling strike forces, strike speed, 
and calorie burn rate calculations�

� All data is processed live during a 
workout session�

� User biometric data is used to tailor 
the results to be as accurate as 
possible.


















