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Abstract: The objective of this project was to develop an accessible tool that detects tendon overuse Overview of our Project

and supports injury prevention/recovery for athletes and general users. We designed a wearable Bl mm 0

ultrasound system that monitors tendon mechanics and reduces the risk of Achilles injuries. The

system enables noninvasive tendon monitoring before and after activity. Overall, this project combines i o e

biomechanics, ultrasound signal processing, and wearable device design, laying out the groundwork for

a future Al-enabled tendon-health monitoring platform. @id iy

Background/Customer Input Wearable Sensing Architecture Validation Testing & Iteration

Achilles injuries are one of the most common injuries in the US with an ' solid \ [ _f;i . All engineering requirements were validated through testing.
ferztrlnmjhe g ,f,’ggfhg’ggg gg;tsu]:':)?n%eéKy_e;zr.sEe Recovery fime ranges | Brace | ) ' K « For example, accurate tendon assessment was validated by

testing the minimum distance the ultrasound transducer can
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« Envelope filtering reduces noise.
« Custom algorithms and GUI
improve usability.

Testing Results

Non-Professional Athletes Survey
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Tendon Response and Recovery Insights

. Acute Tendon Loading and Recovery Response Rehabilitation Progress
Our data suggest that bone-echo-based Time of Flight (TOF) and Echo . | o
amplitude can sensitively capture acute, reversible, changes in Achilles e -P2e LefAchiliss Tendaen ¥ iRight Injuried yencaan
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Wearable devices in Sports Medicine have a projected market of 2 L | 3T :?“Sed ?ty °°"afe“ disorganization and scar
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imited cata. attenuation caused by microstructural disruption or swelling in the tendon— The sensor can detect structural healing changes. Has potential as
bone path. Eco amplitude graduate recovers from post-exercise 1h. a real-time rehabilitation tool.
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 System external connections.

* Personalized brace for easy carry-on
during activities.

* Provide real-time results and actionable Dr. Carly Day - Head Team Physician, Purdue Athletics
data to the user though Al and Machine
Learning Tools.

Accurate Tendon Assessment Prof. Daniel Cushman - Physician & Professor in School of Medicine,

University of Utah

Value Proposition

Product offers more actionable insights into tendon health at a
lower cost than competitors, with a user-friendly design that
makes monitoring simple and effective.

Alicia Schwipps - Athletico Physical Therapy, West Lafayette
Jeff Stein, PT, ATC, DPT, Director of Physical Therapy, Purdue University
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