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Meet Our Event Mentors

Distance Hurdles Sprints Pole Vault
Scott McKeel Jamie West Zach Stettler Danny Wilkerson
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Sprints

Zarek Proffit Dallin Draper

Discus Distance

Heather Thayer Creed Thompson McKenna Pouwer Nathan Brimhall
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StucTent Event Groups

Pole Vault

Marcus Thayer

Outreach

McKenna Pouwer

Wearable Language
Data Models
Oliver Mott

Luke Grundvig
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Outreach Program

< FoADRIRSIR io e Analyze athlete performance videos and data
e D:GH!:@T_m..:Tanumh?m g e Review individual results and insights

e Prepare and present personalized and team
' recommendations

e Provide data-driven training guidance
f e Present on engineering education and career

pathways

HURDLE AND SPRINT e Conduct individual athlete performance reviews
ANALYSIS

Coaches Feedback

“Thank you so much again for all your work and willingness
to come help! This information is seriously so beyond
valuable and you have such a gift of really wanting to help
athletes and coaches get better. A couple of them
commented on the time you take to really help explain to
them so | just wanted to let you know how much |
appreciate. “

’4 BYU PRISM -Coach Jamie West

MODEL OPTIMIZE CONTROL g “
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Appropriate (Male = 3-5,
Female = 5-7)

BYU PRISM
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Mild Drop

Excessive Drop

Lateral Pelvic Tilt

e Major predictor of injury
e Automated measurement
e [otal of 14 feature measurements




Hip Dip Analysis

e [Detects colored band
e Near-real time mobile processing

§< BYU PRISM
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Double Support

Delivery
Zero Support/

Single Support
Transition

Single Support
Entry

BYU PRISM
k\ U PRIS
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Discus Analysis Roadmap

Completed

Research

Literature review and
choose feature
measurements

BYU PRISM
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App & Methods

Calculate trunk
angle at entry point
(X and Z angles)

In Progress...

Multi-Camera System Finalize Methods

Catch covered areas from
camera view

Orbit path, hip depth,
seperation/torsion

Display in Applicaiton

Data display, interactive
framework, Al integration




Discus - Future Metrics

Right arm
Right arm/feet angle

Shoulder axis

“To throw the discus far you
have to understand the
concept of separation

between the upper and lower Hip axis
body.” — Elite Throws Coach -
Brian Bedard o mg::_::::’:f:,:‘mm pile b

red = right arm/feet : f
071 /
o / \ . /

N

50 -

Feet axis

79,9,

BYU PRISM
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maximum torsion
—— right arm/feet

2



Discus App

Valarie Allman

2X Olympic Gold
Medalist

"N, BYU PRISM
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Hurdle Stages

<« BYU PRISM
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e
Hurdle Analysis Roadmap

Completed

Streamlit App

Base analysis app
adapted to hurdles and
hurdle elements
researched

BYU PRISM

MODEL OPTIMIZE CONTROL

Video Analysis

Max knee height
recorded and
analyzed

In Progress...

Feature Methods

Rank order by importance
with guidance from
Coach West

Adjust & Improve

Gather feedback from
coach and athlete and
adjust

Display in Applicaiton

Data display, interactive
framework, Al integration




Eah

TakeAc':ff I1‘;runk Lec:\dnEIII:ow COG Height :;O:LK;::,-
9 g Above Hurdle 9
Touchdown

Lead Knee Agnle

BYU PRISM
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Hurdle App

<

BYU PRISM

MODEL OPTIMIZE CONTROL

B 0:0470:04

Entry Data
Entry Data

Hurdle Data _ .. PointData

LEV.0033
121.629
123.5817
123727

127.7175

Select Position Data Values to Display

Select Angle Values to Display

Scrub Through Frames

0.1125

01174

0.1253

0.1334

0.3403

0.3409

0.3417

0.3431

21
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American Heritage School

Coaches Analysis S p ri n t An a lyS i S

Select Event

B ¢ Biomechanics and Velocity data
e measured
Flying 10 Analysis e Analysis working well
e Processing completely mobile
e Accuracy issues calculating

distance/velocities

13.58-13.62

app.alphapeak.io

P4 BYU PRISM




Distance
Measurement
Method

Using the known distance
of the shank, and using a

— | A T ' | — distance-adjustment
— calculation, we will correct
= T o for the added distance.
. . Femoral Length

Calculating Distances

Due to running parallel to

the camera, the distance

differs throughout the Sl SEsile]ia

analysis

A
N » . Fool _ength

P4 BYU PRISM -
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Max Velocity Features

. . Trunk .
Maximum Hip Knee Take off Toe Velocity
Angle Seperation at Angle at t
epera Touchdow Trunk Angle o

Touchdown Touchdown

Maximum
Knee Flextion Flying 10 Time (seconds)

Maximum Velocity (mph)
ot ot e S «a»
MODEL OPTIMIZE CONTROL
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® A AlphaPesk

c 23 app.alphapeak.io

Team Tools

Automated

£ Individual Analysis

BYU
Select Athlete

Dallin Draper

Select Analysis Type

Max Velocity Analysis

I, Upload Video

files h
: Drag and drop files .ere Browse files

[ 1MG_3703.MOV 15.6M x None DetECted

Advanced Settings

Select FPS

W h o dallin_draper.mov - Ground Contact Analysis
a S n e X o Loy
B 1 Suie Rt
'

e Enhanced Metric Accuracy: Developing a model to

minimize distortions for more precise measurements.
e Streamlined Data Access: Coaches can easily upload A Rt R B
videos and receive real-time sprint metrics for simpler Manual Entry ) -

performance analysis. _

e Robust Error Management: Users can manually adjust “
touchdown and takeoff frames to improve data | W
accuracy and reliability. )
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gle: 158.64 deg
ple cord: 89.92%

Pole Cord

Angle (degrees)

180

170 +

160 -

150 A

140 ~

130 A

120 +

110 ~

100 ~

Max Pole Cord

Percent Cord Lengths

100

90

80

70 A

60

(XY

Min Percentage: 77.17%







: Integrating Al into Biomechanics Data

— Bringing highly trained Al-assisted coaching to every athlete —
instantly and affordably

e data interpretation
e question/answer interface
e form analysis

s

§4 BYU PRISM
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RAG Pipeline (Retrieval Augmented Generation)

Top K Chunks

Peer Review Vector
Documents Database

e Detailed collection of verified, peer

reviewed information
e Provides context for Al Assistance to

answer guestions

BYU PRISM

MODEL OPTIMIZE CONTROL
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import time

Knowledge Base and Model Testing

with open{r"c:\U \o \O \K , mode="w", newline="", encoding="utf-8") as file:
writer = csv.writer(file)
writer.writerow(["question_number”, "question”, "answer”, "model™, "response_

Distance Running Posterior View Context_Contralateral t

Distance Running Posterior View Context: Contralateral Hip Dip Many distance rur d““(i”“ "o question, €0
associated with excessive pelvic drop and hip adduction. These biomechanical iss response.ime - rowd(end_time - sterttine, 2) @ I seconds
tendinopathy, gluteus medius or minimus muscle strain, and Greater Trochanter P tine.sleep(1)

adduction amplify the compressive loads at the distal insertion of the gluteal tend AR 2 et it s 2 Lzt )

This pain is often exacerbated during activities like lying on the affected side, clir e o

—especially uphill. For men, the optimal hip drop (hip angle) during running is less o i 3

deviation beyond these thresholds increases injury risk. Biomechanically, the glut: rocesing aueetion ...

Processing Question 6...
Processing Question 7

lateral hip stability during the stance phase of running gait, preventing excessive | Processing Question s...
maximus, tensor fascia latae (TFL), oblique abdominal muscles, and quadratus lur |
maintaining proper alignment. When lateral stability is compromised, the pelvis dr

L] o= [ [ e o

Average Ratings for Each Al Model by

ma327b = pd.read csv(r
ma327b

question answer model
What is considered an ideal stride rate for mo...  Research suggests that a step frequency of aro.. gemma3:27b

How can increasing stride rate reduce injury r... Increasing stride rate can reduce injury risk .. gemma3:27b

What is the minimum stride rate increase neede...  According to the provided text, a 10% increase.. gemma3:27b

How does stride rate affect step length? There is a strong inverse relationship between.. gemma3:27b

What does a more plantar-flexed ankle at conta...  The provided context does not directly address... gemma3:27b Relevance Understanding Clarity Quality

YL ERY




\
Full Integration & Performance Insights

e Precision Metrics — Improved model accuracy for more reliable

"The goal is to turn

o Effortless Data Access — Coaches upload videos, get real-time sprint

metrics
e Continuous Improvement — Expanding knowledge base & refining model d -
performance ata into
e Integrated Support — API-powered expert guidance for athletes &
coaches

e Holistic Development — Training, nutrition, recovery, & injury prevention i n fo r m ati O n 9 a n d
information into
insight." /

Whats Next?

e Translate insights into actionable strategies
e Enhance user experience & engagement
e Expand outreach & refine recommendations \

«-»




A |
\\\ \\ \\\\
A RON
] \\\\\ \\
THPNON
|

I | :‘E\
|Wearables
nlhi
i ke
""t"of%?ff

J
Ill"" '0;%4"
1

00 0% )
/ 1/ /7050
0o 0l

/])
LN
// “‘0“0“0‘:{"

)‘/’( CON
/ / %//l; i

(]
/]
', Q0
Wi
N
/ I
/ /I
N
4 /"// )Ag¢/ ///”Fn




Development Progress

| built a Streamlit web app that analyzes Garmin FIT files,
helping athletes and coaches track performance. It extracts
key running metrics—date, week number, distance, time, and
heart rate—storing them in a DuckDB database for efficient
analysis. Users can upload FIT files, manage athlete data, and
visualize performance trends with interactive mileage and
effort plots. Color-coded mileage charts highlight percentage
changes, while effort plots show heart rate trends.

Current Features

P4 BYU PRISM
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e
Garmin App Roadmap

Completed

File Upload

Users upload individual or
multiple FIT files for
analysis.

BYU PRISM

MODEL OPTIMIZE CONTROL

Garmin API

The Garmin API
alerts us of a new file.

In Progress...

Process File Pull Metrics Display Data/Coaches Access

Our system extracts Athlete and team Streamlit and Matplotlib

i performance data is create interactive charts
TUIIg) Il IR stored into our database. . ‘
data from FIT files. allowing coaches to track

athlete performance easily.




FIT File Analyzer

>

BYU PRISM

MODEL OPTIMIZE CONTROL

- ACTVITY _Ti_iT

(&) ® localhost:8501

P worm . AWS Management... Learning React, 2n... Design Patterns: E... Programming Type...

FIT File Analyzer

Select Athlete:

Creed Thompson

Enter Athletes team

2

Select Athlet: BYU

Choose a FIT file

Gb Drag and drop file here
Limit 200MB per file « FIT

Process FIT file

o]

Upload a folder of FIT files

Finish u

@ Dasgupta-Papadi.. % Smart Editor 8@ Old Mill Realty [ Ane

Deplo

Press Enter to submit form

Browse files

MEAPL SN o T~ Ura¥al ¥ NS loem
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