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The mission of the Korey Stringer Institute is to
provide research, education, advocacy and
consultation to maximize performance,
optimize safety and prevent sudden death for the
athlete, warfighter and laborer.






Wearable Companies Studied and Organizations
Assisted with Wearables

* WHOQOP * Army

* Quest * Polar

* NIX * Timex

e HALO * DHAMA

* BSX * MISSION

* GE * Portugal Soccer

* Air Force * NY Giants



Maximize Performance







Need for Objective Tracking

e Optimize readiness prior e Scientificand objective
to competition by approach to periodizing
managing loads, training programs and
minimizing fatigue, and ensure peaking at the
individualizing recovery right time
protocols

e Monitor load-injury

e Ensure I_oads are stepped up relationships to better
appropriately post- understand and minimize
injury/illness to safely reach

group and individual risk
and exceed pre-injury/illness factors

capacity



Sport Technology Classification
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What if we had'an objective, real-time, non-invasive, cost-effective field measure
of....?
Hydration — Workload — Body Temperature — Sleep...




Wearables Applied to Athlete
Performance and Sport



Movement and Physiological Tracking

External/Internal Load

Response and Adaptation Quantification

Recovery/Fatigue
Status




Wearable Types

* Smart Watch (clock interface + Bluetooth)
* Sony, Samsung, Asus, Motorola, LG, Apple

* Smart Band or “Activity Tracker”
* Fitbit, Jawbone, Misfit

* Sport Watch
* TomTom, Garmin, Polar and Suunto

* Player Tracking Wearable
* Catapult, Polar, STATSport, GPSport, VXSport

* Biosensor Wearable
* Hydration
* BSX, Halo, NIX
* Muscle Oxygen and Lactate
* Humon, BSX, Moxy

* Sleep Tracker
* WHOOP, Fatigue Science, Fitbit



Movement Sensors

D

Accelerometer

Magneto Altimeter
meter

Gyroscope  Digital Compass

Radio Frequency

VS.

GSR

ECG

Temp

Biometric Sensors

PPG/NIRS

EEG

Respiration

EMG



Barriers



Congruent
Interests?
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Complex Algorithms



Accuracy and Reliability



Data Security and Et

Data Security and Ethics




Data Leaks



Independent Research Cost

Needed to validate wearable
technologies but..... Can be costly

: ‘4‘ - "
) \

\




How do you critically analyze the wearables in the
market place?

Over 1600 Sports Tech Companies




Considerations



Information is Everywhere....



Moore’s
Law

https://qph.ec.quoracdn.net
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Wearable Form Factor




Connectivity






Athlete Management Systems (AMS) or
Athlete Performance Platforms (APP)
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Data Analytics






The Analytics Process

Question  Capture Manage Analyze Decide

A —



Domain Knowledge

The only true limitation is our
ability to ask relevant questions




Coaches Want to Know

Are they ready Are they
to perform? improving?

Are they fit?




Subjective

External Internal : : Game
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Choose Metrics

¢ Distance ¢ Sleep Quantity e USG ¢ Height ¢ ANS (RHR, HRYV, * POMS * VO2max
* PlayerLoad e Sleep Sleep e BML e Body Mass HRR) e SAS2 e Lactate
e Avg. Speed Quality e Urine Color * Body * Blood e Stress, Fatigue, Threshold/OBLA
e Session Load e Wake Time, Composition Biomarker Soreness * Strength
Light Sleep, e Neuromuscular e Speed

SWS, REM performance






Data Infrastructure
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Data Cleaning
Data Repository

Database



Data Processing

Data
Exploration

Visualization

Clustering

Classification
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What is data visualization?

* A way to find patterns

* A method used to tell a story

* A way to perceive and make sense of vast quantities of data
* A technique to facilitate decision-making

* A way to not only answer questions but to reveal them as well



History and impact of
visualization

Florence Nightingale’s
Chart of Mortality

https://www.uh.edu/engines/epil712.htm



Collaboration
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The purpose of sports technology
and data analytics is to guide
strategies and interventions to
optimize performance




Soccer Sleep Distribution by Athlete

XC Sleep Distribution by Athlete
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Soccer Sleep Distribution by HRV Group HRV %Change by Sleep Group

1.0
. Avg. REM Percent 0.035 3.4%
[ | Avg. SWSPercent
0.9 [ | Avg. Light Sleep Percent 0.020
B Avg. WakeTimePercent ’
0.8
0.025
0.7
o 0.020
& 06
v o)
E ‘;",, 0.015
5 05 5
3 (=]
& © 0.010
0.4 g 0.8%
5\
I 0.005
03 =
>
<
0.2 0.000
0.1 -0.005
10.65%
0.0
-0.010
High HRV Low HRV
*indicates significant difference between HRV 0,015
grouping -1.6%
---significant differences between Wake Time% and -0.020

SWS Time% <6 Hours 6-8 Hours >8 Hours






The Need for Data Science in Sport Science

Technical Data Connectivit
Literacy Infrastructure Y




Power User

Sport Physiology
Domain Domain
Knowledge Knowledge

Technical
Literacy




5 Questions to Ask Wearable Tech Vendors

Has the
accuracy/reliability
of the devices been

assessed by a 3
party?

What will the
company look like

in 5-10 years (avoid
the washouts)?

Are you capturing
data or providing
insights?

How is the data
collected being
stored/protected
and who has access
to the data?

How robust is your
customer support?




More Questions than Answers

* What are the right metrics to measure?

* What devices are producing quality data?
 Who's going to vet emerging technology?
* What devices will be approved?

* Who owns the data?

* Should data be monetized?

* Who's going to protect the data?
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Contact Details

ryan.curtis@uconn.edu

@ _RyanCurtis

ksi.uconn.edu

Y



