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Female youth athletes have high concussion rates, Engineering Performance vs. Safety Standards

but most helmets are designed for adult males,

leading to poor fit, missed impacts, and higher
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Obj. 2a: Engineer a low-cost, real-time impact-
sensing alert system using an IMU and
piezoelectric sensors.

Obj. 3a: Validate the performance and real-world
usability of the liner through laboratory and field
tests.
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Sensor Validation: Piezo Output vs. Reference G-Force F u t u r e W O r k

* PCB Miniaturization: Moving from a breadboard
prototype to a custom, flexible Printed Circuit
Board (PCB) to reduce the system's footprint.
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* Wireless Ecosystem: Integrating Bluetooth Low
Energy (BLE) to transmit real-time "Impact
Heatmaps" directly to a parent’s or coach's
smartphone app.

Introduction and
Methodology A e
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« Commercial monitors
cost $200-$500, which
IS Inaccessible for
most youth leagues.

Piezoelectric Sensor Analog Output

» Material Innovation: Testing Non-Newtonian
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