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Objectives/Goals Abstract \)
Every singlefall, collision, or strike puts an athleteffs brain at risk. JArssange ijegls as 4 million
sports-related concussions occurring annually, of which an estimagfegHs(f raqQay UNdibgnosed. Detecting
concussions immediately is critical to avoiding future damage that Often [®sg manent neurol ogical
disability. Thus, the goal of my system is areal-time concussig [ (xhat is accessible to
athletes at all levels of play.

Methods/M aterials O

A biomechanical model of the head was designed in Sca RalMg MRI data (from the

Alzheimer's Disease Neuroimaging Initiative) and meshing¥e 38 0 amodel containing

~250,000 elements. To quantify concussive tissue dagrfag NQpacts were reconstructed by

performing finite element analysis on the model in GOMSSL Multzhyksics. An artificial neural network

was trained to classify accelerations as concussive ug RQAS S mulated in the finite element

model. The system hardware layout was designed ' NPCB production was outsourced.
Results

The neural network was validated with 57 N

video analysis. 53 of 57 impacts wege corre

current revision of the system costg§ ~—$20.
Conclusions/Discussion

Here, the neura network allows

the finite element solver. Thu

acy: 93%), with sensitivity 98%. The

€ concussion detection was reduced to an affordable

amount while maintaining a higMsenNvity. siem will aid in prompt identification of brain injury,

gructed in the finite element model after

NQZ complex computational processes modeled in

Summary ent N
Haois dablé g¢fstem that can be worn by athletes to detect sports concussionsin realtime.

Help Received N
Dr. Nelson helped explain some concepts in physics and reviewed a draft of my technical paper. My
brother gave me tips on poster design, and my parents provided support.
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