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How it Works

For compound movements involving a barbell, vertical force is
applied by the user accelerating the barbell upwards. RepXcel’s )
embedded application captures the vertical acceleration during the
movement of the barbell and transforms it into velocity information.
Bluetooth protocol transfers the velocity information to the user's
phone application, where it is transformed to performance metrics
and displayed in digestible graphical formats. To save user’'s session
history, a cloud server is deployed and managed for users to access
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Embedded Algorithms

There are two algorithmic problems to
solve to make this all work.

How do we integrate acceleration?

Acceleration in each cardinal axis
is numerically integrated with
Euler's method: vi.1 = v + aAt
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Do you have an
account?

The app is created using React Native with TypeScript. The back-end

is hosted on AWS Amplify. The app offers many features such as:
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Connect to the RepXcel
Device via Bluetooth

user authentication, Bluetooth connectivity, RPE calculation, and data
visualization and synchronization.
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How do we track per-rep velocity?
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Embedded Programming

The embedded application is a Bluetooth peripheral device responsible

for measuring, processing, and sending velocity data. The application
takes measurements from an LIS2DH12 accelerometer and calculates

repetitions are tracked

V<Vv_min

A state machine tracks the device
state and determines when

the per-repetition velocity of a barbell. This velocity is then sent over
BLE using our custom workout data service to our mobile application.
The app then analyzes the set to calculate for RPE!

Under the hood, the following FreeRTOS architecture is used:
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Ask us for more details!
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