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Scope

e Create a system that
analyzes the technique of
sprinters during the 100m
event

e Provide a clear display of
the sprinter while giving
feedback on their form.
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Selected Design Concept

Hardware

Camera
Tripod
Markers

Software

OpenCV and python
Android app

User inputs
Save/delete

QOutcomes

Frame by frame analysis
Stride length and stride
frequency

Playback
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Preliminary Design- Set up

60m 70m

Athlete

~._ Markers
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Preliminary Design- System Overview

Recorded video —>

Cloud

App
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Track Extraction

Video segmentation

Image pre-processing

l

Marker extraction

Shoe Detection

Shoe region segmentation

Shoe edge extraction

l

Edge interpolation

Stride Length
Estimation

Stationary frame detection

Front point location

l

Location mapping

Stride Frequency
Estimation




Preliminary Results

e |nitial data collection
o Challenges: wind, marker
visibility, wrong SD card
size
e Secondary data collection
o Challenges: poor weather
conditions, marker stability
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Preliminary Results cont.

e 15 recorded runs/trials
e Code
o Successful algorithm for reading in each video from cloud
o Partial shoe detection algorithm
o Partial track extraction algorithm
e Hand calculated stride length and stride frequency for future
validation of algorithms (seen below)

Trial Number Time (in seconds) Number of Steps Distance (in meters] Stride Length (in m] Stride Frequency

Malique 1 211 6 10 1.666666667 2.843601896
Malique 2 1.77 6 10 1.666666667 3.385830508
Gaby 3 5.9 12 10 0.8333333333 2.033898305
Gaby 4 2.04 6 10 1.666666667 2.941176471
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Pulling Video from Cloud

e Using the Google Drive API

Local Device
Storage

T

Google Drive Android API
Transparent Sync

Google Drive
Storage
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Pulling Video from Cloud
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https://docs.google.com/file/d/1pdteQfP_NKkQVWowUyJWNPn7jyIK8bc3/preview

Track Extraction Before
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https://docs.google.com/file/d/1cIFCJQODgo1vh6tZle7zBi1ynt1v2ZY-/preview

Track Extraction After

After
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https://docs.google.com/file/d/1kM7bGUqxj4yeCI78Ky_mZSWJMAwwyfOp/preview

Shoe Detection Before

Sprinter Optimization | Gabrielle Nelson | Design Review 4 | February 5, 2021

14


https://docs.google.com/file/d/1hMJ4prt65Ie9-Vk6nCUxtb0yNFXEqOAi/preview

Shoe Detection After

Sprinter Optimization | Gabrielle Nelson | Design Review 4 | February 5, 2021

15


https://docs.google.com/file/d/1kVup7TNIrdzA7tjm4WztRjwh8qys7-HX/preview

Challenges

Slow download times
Hard to detect markers near the edge
Not all videos working
Accuracy with validating
o Human error (stopping/starting timer)
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Future Work

e Detect front point of shoe contour for shoe detection algorithm
e Finish the track extraction algorithm

o Stride length algorithm

o Stride frequency algorithm
o App

o Designing

o Functional for displaying data
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Thank you!

* Dr. Boyd Anderson
 Dr. Hooker

e Dr. Chuy

e Dr. Devine
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Questions?
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Equations

Calculate Stride length = race distance / steps

Calculate Step frequency = race distance / ( finishing time * stride length )
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