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What would your ideal S&C
tech measure?




A THEIR ANSWER

VB |

Strength
Technique
Mobility
Reactive Strength
Balance
Speec
Agility

What is the most important factor to
you when choosing to work with

technology?

M Ease of use B Reliability M Validity
B Cost W Software



#/ LITERATURE - LPTs

Mean-Velocity Mean Velocity -

Device r-value RMSE (m/s)

GymAware 0.96+ 0.06

Speed4lLift 0.98+ 0.02

T-Force 0.97+ 0.07

Tendo-unit 0.96+ 0.04

Pérez Castilla, Alejandro, et al. "Reliability and Concurrent Validity of Seven Commercially Available Devices for the Assessment of Movement Velocity at Different Intensities During the Bench Press." The Journal of Strength and Conditioning Research (2019).
Lorenzetti, Silvio, Thomas Lamparter, and Fabian Luthy. "Validity and reliability of simple measurement device to assess the velocity of the barbell during squats." BMC research notes 10.1 (2017): 707.



4/ LITERATURE - IMUs

Mean-Velocity Mean Velocity -

Device r-value RMSE (m/s)

Bar Sensei ~0.92 0.10

PUSH 1.0 ~0.86 0.09

PUSH 2.0 ? ?

Beast ~0.77 0.21

s
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Myotest ~0.61 23 o

(

Pérez Castilla, Alejandro, et al. "Reliability and Concurrent Validity of Seven Commercially Available Devices for the Assessment of Movement Velocity at Different Intensities During the Bench Press." The Journal of Strength and Conditioning Research (2019).
Lorenzetti, Silvio, Thomas Lamparter, and Fabian Luthy. "Validity and reliability of simple measurement device to assess the velocity of the barbell during squats." BMC research notes 10.1 (2017): 707.



DATA-CAPTURE




A/ DATA-CAPTURE

28 Participants

Bench-Press and Back-Squat

4 x 10 reps w/ pause
4 x 10 reps w/ no pause

Set 1 - "slowest-possible”
Set 2 — “"33% of max-possible”
Set 3 - "66% of max-possible”
Set 4 — "fastest-possible”
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DATA-ANALYSIS

Motion Capture
Output Sports
PUSH 20 (not included due to missing reps)

Mean & Peak Velocity:

RMSE

Pearson’s Correlation
Bland-Altman Analysis
Coefficient of Variation (CV)




ALGORITHM DEVELOPMENT

Raw accelerometer and gyroscope data Motion capture’s velocity signal

Acceleration
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/47 RESULTS // MEAN VELOCITY
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= OUTPUTZ

Deadlift - Bench

Last rep - peak velocity

1.1

m/s

Weight | Power

100 113
kg | W

Recording...

ouTPUT

Output Peak Velocity (m/s)

PEAK VELOCITY

3.007

2.507

2.007

1.507

1.007

50

RMSE = 0.09 m/s
r=0.985
Cv=25
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Algorithm-refinement

Usability

Functionality

UX

30+ co-development partners UK/IRE

Seeking international co-dev partners
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