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2026: MULTI-SPORT FOCUS AND BROADEN OUTREACH

Data-Driven Athletics  ·  Sports Research Institute  ·  2026 Demo: https://apopt.com/turf.html

2700 Active Users

25,000 Actions

130,000 Training Views

https://apopt.com/turf.html


2026: MULTI-SPORT FOCUS
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🎾AI  Tennis Serve Analysis | Sports Research Institute

🎾 👉 Take your tennis game to the next level with AI-powered analysis from APOPT Tennis Analysis App  https://apopt.com/tennis.html

Unlock a smarter way to train, improve, and compete. This video showcases how APOPT brings cutting-edge AI and computer vision into tennis—helping players, coaches, and teams break down performance like never before.

Whether you’re working on your serve, refining your footwork, or analyzing match play, APOPT transforms simple video clips into actionable insights.

🔥 What you’ll see in this video:
 • AI-driven tennis form analysis
 • Key performance metrics from video (angles, timing, positioning)
 • Ball and racquet tracking for deeper insights
 • Simple setup using just your phone
 • Real-time or post-session feedback

📊 Modern Tennis

Modern tennis training is shifting toward data-driven improvement. AI tools can track details like swing mechanics, contact points, and movement efficiency, things that are difficult to measure with the naked eye. Many advanced tennis apps already analyze metrics like ball speed, shot placement, and stroke mechanics to help players improve faster.

APOPT builds on this by integrating biomechanics, video analytics, and athlete feedback into one platform, making it easier to train smarter, not just harder.

🚀 Get started
Try it here: https://apopt.com/tennis.html

#Tennis #SportsAnalytics #AI #TennisTraining #Biomechanics

🏈 40 yd | Start Faster with AI | Step Into Your Power

🏃‍♂️ Turf Performance Analysis | Speed, Agility, and Field-Based Metrics

￼Take your performance from the track to the field with the Turf Analysis tool from Turf Analysis App .

This tool is designed for athletes, coaches, and teams looking to measure real-world performance on turf surfaces, whether it’s sprinting, cutting, acceleration, or game-speed movement. Capture video directly on your phone and unlock powerful insights into your mechanics and efficiency.

🔥 What you’ll learn in this video:
 • How to record and analyze turf-based performance
 • Key metrics for speed, acceleration, and agility
 • Movement breakdowns for field sports (football, soccer, lacrosse, etc.)
 • How to use video + AI to improve technique
 • Practical ways to translate data into faster race times and better gameplay

📊 Why Turf Analysis matters:
Training on turf introduces different biomechanics compared to track or treadmill running. This tool helps bridge the gap between training and competition by analyzing performance in realistic environments.

🚀 Designed for:
 • Track  field athletes
 • Football, soccer, lacrosse, and rugby players
 • Coaches running team assessments
 • Athletes using video + AI for performance gains

🔗 Try it yourself:

👉 https://apopt.com/turf.html

📈 Part of the performance suite
Use alongside sprint, jump, and strength analysis tools to build a complete athlete profile.

AI Pole Vault Analysis | What Gets Measured, Gets Improved | W. Edwards Deming AI Form Analysis | Jane Hedengren | Increase Efficiency | Reduce Injury

AI Form Analysis | Jane Hedengren | Run Faster | Reduce Injury

This clip shows a posterior (back-view) running analysis using AI to identify key movement patterns that affect both performance and injury risk.

🔎 Dynamic Knee Valgus
When the knee moves inward during stance. Excessive valgus can increase stress on the knee and hip, reduce force transfer, and often signals weakness or instability through the hips.

🔎 Contralateral Pelvic Drop
This occurs when the opposite side of the pelvis drops while one foot is on the ground. It can reduce running efficiency and may increase load on the knees, hips, and lower back over time.

🔎 Foot Separation
How far apart the feet land relative to the midline. Too narrow or too wide can affect balance, energy transfer, and stability, especially at faster paces.

🔎 Lateral Trunk Flexion
Side-to-side lean of the torso while running. Excessive trunk movement wastes energy and can increase asymmetrical loading, which may contribute to overuse injuries.

🏃‍♀️ Small adjustments in strength, stability, and coordination can improve running economy and help reduce injury risk over time.

📊 Want to see your own analysis?
Upload your running video at APOPT.com and get instant AI-powered form feedback.

#RunningForm #AIRunningCoach #Biomechanics #RunFaster #InjuryPrevention #TrackAndField #DistanceRunning

http://www.youtube.com/watch?v=QGvgjcb5Kyg
http://www.youtube.com/watch?v=zjM5i9NdMCY
http://www.youtube.com/watch?v=JeFmTz3NhIY
http://www.youtube.com/watch?v=Kggx7y85QF8


BYU STUDENTS / ATHLETES INTERNSHIPS (2026)
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WEBER STATE CASE STUDY — RESULTS
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Screen Recording 2026-04-14 at 06.40.40.mov

http://drive.google.com/file/d/173wG4X7WiJG-MwUiz0gIIQBjUoxfGMbm/view


WEBER STATE CASE STUDY — RESULTS

+13%
Boys Top Speed

Increase

+22%
Girls Top Speed

Increase

NEW
4x100m School

Record

Key Findings

• 6-month tracking window (October – April)

• School record broken in the 4x100m relay

• Fastest sprinters in program history despite being a young 

team

• Coaches used analysis outputs daily in training planning

• Tool provided fresh perspective coaches had never 

considered

• Insights integrated into training execution at Weber State

[Insert before/after comparison

or Weber State sprint footage]
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TURN DATA INTO ATHLETE / COACH INSIGHTS

Data-Driven Athletics  ·  Sports Research Institute  ·  2026 Performance: https://rslts.run

https://rslts.run
https://rslts.run


PROPOSAL DEVELOPMENT
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CONTRIBUTING DEVELOPMENTS IN PROVO (2027-2028)
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THE TEAM

Marcus Thayer

CV & ML Pipeline Lead — Pole Vault

Nathan Brimhall

Research Lead — Throws & Step Detection

Bradley Greenhalgh

Data & Streamlit App — Pole Vault

Ethan Grundvig

API Frontend — Flutter

Ava Peacock

ML Annotation & Outreach — Pole Vault

Zarek Proffit

Video Annotation & 3D Research — Throws

Erik Bryant

Discus Annotation & Feature Design

Mark Bryant

Discus Ring & Disc Annotation

Scott Jezik

Outreach — Athlete Data & AI Feedback

McKenna Pouwer

Outreach — Marketing & School Visits

Davin Thompson

API Team — Backend & Infra

Ty Oustrich

API Team — Backend & Infra

Creed Thompson

API Team — Backend & Infra

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

Heather Thayer

Outreach — Marketing & School Visits

Aaron Thayer

App Engineer — Pole Vault



POLE VAULT ANALYSIS

AI powered biomechanical analysis app for pole vault

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

Marcus Thayer  ·  Aaron Thayer  ·  Ava Peacock  ·  Bradley Greenhalgh



POLE VAULT ANALYSIS OVERVIEW
VaultSense — Video-Based Biomechanical Analysis

Video Input →
YOLO + MediaPipe

Pose Estimation →
YOLOv8 Pole

Segmentation →
Gait + Pole +
Hip Analysis →

Annotated Video
+ Metrics

CV Pipeline: YOLO segmentation, pole mask 
skeletonization, multi-frame consensus clustering, 
chord-length bend tracking with polynomial smoothing

ML Pipeline: 7 classifiers with 5-fold cross-validation, 
MLP best model, post-processing for discrete alternating 
step detection
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WHERE IT STARTED

Max Pole Bend and Danny Wilkerson

• Danny’s mentorship 
has been invaluable

• He introduced the idea 
of max pole bend

• First attempt at 
automation was 
instructive
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PVC pipe bend.mp4

Danny Wilkerson

Head Pole Vault Coach, 

Bethel University

http://drive.google.com/file/d/1tr-yZ2VqP0JkHqRVUGDusG-hy8Y_1L9K/view


WHERE WE WERE

Dec 2025 Proof of Concept

● Max pole bend and cadence 
analysis = manual inputs

● We have since made 
significant breakthroughs in 
automation
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Pole Vault Analysis Presentation Video Dec 2 1080p.mp4

http://drive.google.com/file/d/1hg9zEG-Av5NtGnw0fO9s44vrQZUo_s2S/view


DATA AND LABELING

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

annotation_loop (1).mp4

Aggregated and labeled 
images using Roboflow 
to create a custom data 
set and train a pole 
detection model

A peek into the 

Roboflow dataset 

annotation process…

http://drive.google.com/file/d/1Z8UgHN2zvSbzn0HxRRyD5m8bBcPFqP6M/view


DATA AND LABELING
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1200+ images
100+ hours 

1 of 1 dataset



CURRENT STATE OF ANALYSIS
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SOPHIE FULL ANALYSIS REPEATED.mp4

http://drive.google.com/file/d/1uFA30p5de7joTKqHVUsvujrh6PEulPVg/view


AARON THAYER — POLE VAULT APP ENGINEER

Key Accomplishments

• Developed pixel-to-meters calibration
by having athletes input their height

• Built initial step-detection algorithm
that displays athlete’s steps

• Leveraged step detection to calculate 
steps-per-minute and stride length

• Implemented max hip height 
measurement
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POLE VAULT — BRADLEY GREENHALGH & AVA PEACOCK

Bradley Greenhalgh
Data Collection, Annotation & Streamlit App

• 1+ hour of pole vault training clips
• Created initial version of the Streamlit 

app

• Created frame extraction script at 30 fps 
for Roboflow input

• Annotated 300+ frames in Roboflow for 
pole tracking model

Ava Peacock
ML Support & Outreach

• Annotated 200+ frames in Roboflow for 
pole tracking model

• Helped at the indoor track outreach 
events

• Researching Streamlit and AI tools for 
the project

• Provided general support wherever 
additional help was needed
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STEP DETECTION
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sofie_clean.mp4

● Algorithmic based 
solutions weren’t 
working

● Trained a custom 
step detection 
machine learning 
model

● Implemented into 
greater analysis 
pipeline

http://drive.google.com/file/d/1t-GTuYXdT3rv-S7cc0Ca1-Sdckri08ww/view


VAULTSENSE.APP
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● Live and publicly 
accessible

● No install, just a 
browser

● Upload a vault, 
get results



VAULT METRICS VIA WEB APP
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AI POLE VAULT COACH
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ai_coach_loop.mp4

● Integrated AI coach 
powered by Anthropic’s 
Claude

● Breaks down metrics into 
actionable steps for 
coaches and athletes

● Offers expert-level,  
feedback with drills and 
exercise suggestions

http://drive.google.com/file/d/1wiwZyL3gnKdOk_WUjEg9xvTTCWD9pXCr/view


DISCUS THROW

ANALYSIS

Computer vision for discus ring detection and throw technique analysis

Training AI models to recognize the discus and discus ring from multiple angles.
Automating technique analysis for the  most vital mechanics for performance results

Data-Driven Athletics  ·  Sports Research Institute  ·  2026



DISCUS ANALYSIS

96.1%
Step Detection

Model Score

94.5%
Discus Ring Detection 

Model Score

76.3%
Discus Detection 

Model Score

Overview: 
● From only an idea to reality
● Collection → Annotation → Training → Testing
● Importance of data preparation

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

Put graph here

AlphaForm — Video-Based Biomechanical Analysis



NATHAN BRIMHALL: RESEARCH LEAD, THROWS

Key Accomplishments

• Organized team efforts on annotating discus and discus ring 

detection frames

• Developed a custom tool to extract step detection frames

• Cleaned data and engineered features for model training

• Trained and fine-tuned 3 machine learning models

• Incorporated discus analysis into main app pipeline

Research Paper

Conference submission 
demonstrating the novelty and 
impact of the biomechanical CV 

pipeline

● Diversify datasets
● Begin discus throw outreach
● Incorporate LLM AI feedback
● Expand to include other 

features

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

Next Steps



DISCUS ANALYSIS
Discus Step Detection Map - Demo
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STEP DETECTION MAPring_step_location_analysis.mp4

Machine Learning Training: 
● First iterations of models
● Improve dataset for discus release angle
● Incorporate metrics

http://drive.google.com/file/d/1X5av6gle_r18t9B1xN91UxRUiywZSlG-/view


THROWS TEAM: ZAREK, ERIK, & MARK

Zarek Proffit

Annotation & 3D Research

• Annotated discus throw 

videos and ring models

• Researched multi-video 

syncing.

• Exploring multi-angle 3D 

position data for accurate 

biomechanics

Erik Bryant

Annotation & Feature Design

• Filmed and uploaded 

discus throw videos.

• Annotated discus throw 

videos and ring models

• Consulted with throws 

coach to identify vital 

mechanics and features

Mark Bryant

Discus Ring & Disc Annotation

• Filmed and uploaded 

discus throw videos.

• Annotated discus throw 

videos and ring models

• Identified vital 

mechanics and features

Data-Driven Athletics  ·  Sports Research Institute  ·  2026



OUTREACH: MCKENNA POUWER

10 Visits · 4 Schools · 4 Open Analysis

Progress for 2026

• Contacted coaches for outreach visits. 
• Social media and online presence. 
• Technical analyses to high schools 

• Data processing of videos, communicating 
errors and helping refine the process. 

• Thursday night open outreach visits. 

• AI Trainer script for automated coaching

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

trainer bot.mov

http://drive.google.com/file/d/17i-2CMnd1HvNJKMISSUEA46DA8d8V0Xx/view


OUTREACH: MCKENNA POUWER

Personal Progress

• Developed management skills related to 
events, team projects, and product 
management. 

• Built content creation and design skills. 

• Exposure to product development, 
research, and coding. 

• Relationship building and 
marketing/outreach strategies.  

Data-Driven Athletics  ·  Sports Research Institute  ·  2026



OUTREACH: SCOTT JEZIK 

Team Role

• Marketing and personal athlete connection

• Athlete data processing 

• Feedback collection and implementation

• Developing script for actionable feedback 
alongside data analysis

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

Personal Progress

• Client-facing engineering skills

• Ability to incorporate feedback to 
development procss

• Learned to present technical information to 
non-technical audiences



OUTREACH: HEATHER THAYER

Looking Ahead

• Conduct longitudinal data collection with high school 
athletes over consecutive weeks this summer

• Partner with the API team to apply new metrics and study 
injury patterns from consistent weekly data

• Grow online presence through social media posts and 
short-form video content showcasing athlete results

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

Looking Ahead

Repeated Athlete Tracking

Video capture with high school athletes during summer 
training

Metrics & Injury Analysis

Partner with API team to apply new metrics and study 
injury patterns over time

Online Marketing

Social media posts and short-form video content 
showcasing athlete results

OUTREACH 

VISITS

CROSS-TEAM 

COORDINATION

BRIDGING DATA 

& ATHLETES 



VIDEO ANALYSIS API

FastAPI  ·  YOLO  ·  MediaPipe  ·  PostgreSQL  ·  Celery  ·  Docker

Davin Thompson  ·  Ty Oustrich  ·  Creed Thompson ·  Ethan Grundvig

Data-Driven Athletics  ·  Sports Research Institute  ·  2026



API — SYSTEM ARCHITECTURE & ENDPOINTS

System Architecture

API Layer FastAPI endpoints with validation

Data Layer PostgreSQL + SQLModel + Alembic

Processing Celery workers for async video processing

Storage Structured storage for videos & CSV outputs

Containers Docker Compose: API, Redis, Postgres, workers

API Endpoints
GET  /health — system health check

POST /api/v1/analysis/ — upload & create job

GET  /api/v1/analysis/ — list analyses

GET  /api/v1/analysis/{id} — retrieve results

PATCH  /api/v1/analysis/{id} — update metadata

DELETE /api/v1/analysis/{id} — remove analysis

Data-Driven Athletics  ·  Sports Research Institute  ·  2026



API — KEY ACCOMPLISHMENTS & CODE MIGRATION

Key Accomplishments

• Built full end-to-end performance analysis platform

• Researched best practices for building a B2B API

• Integrated FastAPI, PostgreSQL, SQLModel, and 
Alembic

• Designed and re-designed the database schema

• Implemented asynchronous processing with Celery

• Connected YOLO and MediaPipe CV pipeline to API

• Containerized full environment with Docker Compose

• Built automated system and endpoint verification 
tests

Code Migration

Migrated, refactored & cleaned:

distance_speed_analysis

zoom_preprocess

ap_form

ap_ang

ap_dist_sag

gather_distance_metrics

Ethan Grundvig — Flutter Frontend

• Built Flutter frontend mockup for the API

• Exposed bugs in the API through testing

• Working on processed video retrieval flow

Data-Driven Athletics  ·  Sports Research Institute  ·  2026



API — DATA RETURN 

DATA- METRICS, ANGLES, POSITIONS

{

"frame": 1,

"time_sec": 0.008,

"left_knee_angle_deg": 162.4,

"right_knee_angle_deg": 158.9,

"hip_flexion_deg": 34.2,

"ankle_dorsiflexion_deg": 11.7

},

Insights

EX. Your left knee flexes 5° less than your 

right knee

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

PROCESSED VIDEO - WIREFRAME VIDEO FOR 
ALL ATHLETES



API: TYLER OUSTRICH

API progress

• Celery/Redis task broker

• Docker containerization

• End to end testing

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

Personal Progress

● AI development skills

● Production grade standards

● Collaboration



FLUTTER FRONTEND: ETHAN GRUNDVIG

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

Project Progress

• Debugged and tested API, particularly the 
processed video retrieval flow

• Flutter frontend for coaches

Personal Progress

• Learned flutter/dart

• Real-life coding experience on a team 
(GitHub workflow)

• Preparation for standard industry practice 
with agentic programing



PRODUCTION APPLICATION

Web App iOS Android

What’s Changing

• Takes the proven outreach prototype to full production

• Beta launch

• Releasing to 50+ physical therapists this summer

• Longitudinal tracking built in — monitor progress over 

time

• Built on 4 analysis types already proven in the field, 

adding more as development progresses

Data-Driven Athletics  ·  Sports Research Institute  ·  2026

Screen Recording 2026-04-14 at 8.02.53 AM.mov

http://drive.google.com/file/d/1seD3HgIYKA7z4dZZdfxfvQaOMwYWycKF/view


SPORTS RESEARCH INSTITUTE
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LOOKING AHEAD

School Partnerships

Partner with local school to have a more longitudinal appraoch

Training Optimization

Expand scope of technology to more than form analysis

Professional Partnerships

BYU Athletics, Intermountain Health, United State Military

Public Available Tools

Through apopt and Alpha Peak, release tool front he lab that can be 
publicly used

Student Development

Students have deeper interactions with athletes and the technology

Real Impact

Focus on longitudinal impact that is measurable

Sports Research Institute
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ADDITIONAL SLIDES
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POLE VAULT ANALYSIS
AlphaForm — Video-Based Biomechanical Analysis

Video Input → YOLO + MediaPipe
Pose Estimation → YOLOv8 Pole

Segmentation → Gait + Pole +
Hip Analysis → Annotated Video

+ Metrics

96.9%
Step Detection

Accuracy

0.993
ROC AUC

Score

1,000+
Annotated

Images

165
Biomechanical
Features / Foot

6.6 MB
YOLOv8 v3
Model Size

CV Pipeline: YOLO segmentation, pole mask 
skeletonization, multi-frame consensus clustering, 
chord-length bend tracking with polynomial smoothing

ML Pipeline: 7 classifiers with 5-fold cross-validation, 
HistGradientBoosting best model, post-processing for 
discrete alternating step detection
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MARCUS — POLE VAULT PIPELINE LEAD

Key Accomplishments

• Spearheaded training dataset expansion to 1,000+ annotated 
images; refined in RoboFlow

• Trained YOLOv8 segmentation model v3 — 72% smaller (6.6 
MB vs 23 MB), more accurate

• Built pole analysis pipeline: length calibration via 
skeletonization, bend % via chord-length ratios

• Created full step-detection ML pipeline from scratch: 165 
features, 7 classifiers, 96.9% accuracy

• Built unified analysis pipeline tying together pose, pole, 
stride, hip droop, and max hip height

• Streamlit UI for configurable analysis, annotated video 
export, stride plots, and CSV data

Next Steps

• Expand step detection 
dataset across more 
athletes & conditions

• High school outreach for 
diverse video data

• Coach & pro research for 
benchmark metric values

• LLM-based natural-
language coaching 
feedback

• Continuously evaluate 
new biomechanical 
metrics
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STEP DETECTION — ML PIPELINE DEEP DIVE

Data & Labeling

• Custom labeling tool for 
ground-contact 
annotation

• Extracts 165 
biomechanical features 
per foot from MediaPipe 
landmarks

• Feature engineering: lags, 
leads, and derived metrics 
per frame

• Step-detection review 
index to locate exact 
ground-contact frames

Model Training

• Compared 7 classifiers 
with stratified 5-fold 
cross-validation

• Best: 
HistGradientBoosting at 
96.9% accuracy

• Balanced dataset for 
robust evaluation

• Cadence (SPM), stride 
length, per-stride 
progression metrics

• Height-based pixel 
calibration

Output & Post-Processing

• Post-processing cleans 
raw predictions into 
discrete alternating steps

• Annotated output video 
with metric overlays

• Stride plot visualizations 
and CSV data export

• Configurable analysis 
parameters via UI

Data-Driven Athletics  ·  Sports Research Institute  ·  2026
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