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Field Based Stidaximal & Conditioning Insights
Applications to Individual Specifics

AChallenging the norm-

AClosed Vs. Open Environments
Taking the lab to the field

APractical Applications and
Utilisation
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How do we challenge the norm???
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Establish well planned, quality

PERFORMANCE QUESTIONS
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Pillar A

Quality Assurance Established Ethics & Security User Experience Data Management
& Measurement Benefit

Accuracy Construct Validity Compliance Usability Data Standardisation
Repeatability Concurrent Validity Privacy Robustness Interoperability
Reproducibility Predictive Validity Ownership Data Representation Maintainability
Specifications Functionality Safety Customer Support & Training Scalability
Transparency Accessibility
Environmental Sustainability

FEATURES

Figure 2. The sports technology quality framework.
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Robertson, S et al.,
(2024) Development
of a sports
technology quality
framework

Informing awarding of league-wide industry contracts and endorsements whilst
ensuring user safety.

Facilitate comparison and evaluation of different types of tech against each other prior
to adoption, or replacement of oid tech to ensure optimal spend, and service provision.

Reduce burden of tech in training and competition environments, ensure
safety, and optimal performance benefit from tech.

. ) Guide education of university students in the use and critical
University Graduates evaluation of sports tech.

Sports Tech

= — N Remove uncertainties around which industry and field practice
Quality Framework Researchers l oS .y pr

U"A.E' 5 requirements to account for when bringing research findings to market.

Avoid other industries (i.e., Medicine, Defense, and Occupational
Health) from adopting inappropriate tech because they rely on
its use in sport as a primary quality indicator.

Provide education on the performance value of sports tech as a
Lk value proposition for clients and potential investors.

il
Investors
% Provide evidence on the performance value of sports tech regarding
returns on their investments.

Professional Accrediting Bodies
Provide educational content to empower members to effectively adopt
technology in their professional practices.

General Public
Inform general public on how new tech can be used to inform them on how it can
improve their lifestyle and healthy living habits.

Figure 1. Current challenges for sport technology stakeholders.




The art challenges

the technology &
the technology -
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Are we leading with innovation or following others?
(Lab to the field theory coming up!)
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The feasibility of measuring the

tissues affected by each load metric are shown in red (muscles), green (tendons and ligaments) and/or blue (bones and
cartilage). Metrics to assess tissue- or structure-specific loads that are viable to be measured in the field are still lacking.
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How do we
translate the lab to
the field to get
where we want?
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Playerload
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AMuscle dampening effect on upper
body mounted devices (COM Vs.
SCAP)

AMissing key osfield MechnicaW[ 2 | R Q
Insights into screening/RTP

ACan we get answer multiple
performance guestions with one
process?
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~-Development of gait metrics

13.6496 left: TOE_OFF A
}3.7143 right FOOT_S1
13.9763 right: TOE_OFF
}4.0346 left: FOOT_STF
}4 2946 left: TOE_OFF
14.3703 right FOOT_S1
14 6293 right: TOE_OFF
14 6986 left: FOOT_STF
14.9566 left: TOE_OFF
}5.0154 right: FOOT_S1
}5.2844 right TOE_OFF
15.3466 left FOOT_STF
15.6076 left: TOE_OFF
156754 right FOOT_S1
}5.9304 right TOE_OFF
16.0016 left: FOOT_STF
16.2567 left: TOE_OFF
16.3334 right FOOT_S1
16.5874 right: TOE_OFF
16.6617 left FOOT_STF
16.9127 left: TOE_OFF
16.9794 right: FOOT_S1
}7.2314 right TOE_OFF
}7.3037 left FOOT_STF

}7.6234 nght FOOT_S1

}7.8814 right TOE_OFF o)
}7.9557 left FOOT_STF
}8.2107 left: TOE OFF Y| |0

< >
)0
Move «
Delefe . Rl| s
Control Classes

zooo

UNKNOWN

START_DRILL END_DRILL

y

oo

CANT_LABEL_ CANT_LABEL_ BOOP_START BOOP_END
"

I.,.>’|I--- =) || [ToUCH

Speed - 6 [km/h]

il |

|

— right
left

V.

105 120 125
Time [sec]

130

Speed - 18 [km/h]

— right |

left
|

114

116 18 120 122 124
Time [sec)

Amit & Barrett 2020
Development of gait =/ :
based measures for ... :
foot-mounted IMU |
Devices (Internal ;|-
project vs. a criterion | :
measure)

dlayermaker

name
Turner Amit
Willems Rebecca
Murcia David

Sher Divsha
Tachnal Eshel
Mogil Kayla

Levi Niv

Farage Orl
Rosenbilt Shay
Playermaker Trial 1
Avissar Yossi

126

W= Strike error
Toe-off error
2000
- % =
A d -
\ 4 \
A\ 5 o,
3 . \B 1500
A\
\
1000
500

—020 —015 020

0.00
Error [sec]

ot T
Manual label

BOOP_UNDEF Add event (uncheck fo up...

The TAU experiment

e 11 participant
e Speeds range is 4-22 km/h in increments of 2
km/h. Each participant ran for 30 s in each
speed. (Not all participants achieved max

speed)

e Total of ~8000 steps recorded

® For each step, the treadmill measured the
full ground reaction force profile. In this
project we used only the contact duration.

Slayermaker



AUnderstanding the criterion
measure vs. new technologies

AAnatomical location of detecting
locomotor activities in general

l

AWhere is optimal for your sport?

Myhill et al., 2023 Why?

Concurrent validity and

between unit reliability

of a footmounted

Inertial measurement

unit to measure velocit _

during team sport (How many of you go with between the shoulc

activity blades? Why?)







Proposed Title: A Methodological Comparison of Protocols and Analytical Techniques to
Assess Submaximal Fitness Tests Outcome Measures

Practical Applications

This study provides practical insights into the collection methods and analytical processes of
SMFT outcome measures as adopted in both research and practice. Specifically, practitioners
should be aware of the expected outcome measure variability, and how these may differ
according to the SMFT protocol and analytical techniques. The results demonstrate that HRex
has high levels of reliability, reinforcing its use as the main HR derived measure within SMFT

]

HRR reliability outcomes, practitioners are advised to use the last 5—10 s of the recovery and
analyse HRR as the mean or mmimmum HR value observed during this period. Whilst the
reliability of PLv (MEMS between scapulae) and CT (foot-mounted) was comparable across
testing protcols and analysis techniques, practitioners are reminded that future studies are
necessary to examine the wvalidity and sensitivity of these measures for monitoring
neuromuscular training effects.
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Auditory cue » Oom Running speed: ~11 kmh~' Running speed: ~12.8 kmrh' Running speed: ~18 kmrh-'




Monitoring Statusg WarmUp?

Contact Time

Left= 220 ms

Right= 221 ms 4min SubMax Run
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Monitoring StatusSpeed Exposure?

Contact Time

(>7m/ S) a g
Left= 110 ms | Sprints @ the end o
Right=112 ms | a WarmUp
Player performs -3
‘ >95% max sprints as
= part of their speed
exposure.
p Gait Analysis Report P : ;
e s it possible to
P 8 implement this in
e [t \/OLII environment?
. y@k olayermaker




Monitoring Status Position Specific HIIT?
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15s:15s of 2 sets of
8-12 reps.

s Soccer/Football full
back, closes the

: opponent down,

. . followed by tracking
= back. Red cones, 90

T | | stride.
Contact Time -
(>5.5m/s) IS it possible to
Left=117ms N implement this in
Right= 117 ms # your environment?
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Example Contact Times from different drills
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Future Open Environment Variability
Per Effort Analysis

Vertical Stiffness (km/m) Peak GRF per Kg Contact Time Symmetry (%)

Date

Player Name
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Acute Case Study

' ACUTE CASE STUDY

Lockdown Soleus/Calf AéUte Incidence

¢

playermaker



HIIT Session (Z2mins on 1min Off)
Pre L Soleus G2a; Right Gast.G2b
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Chronic Case Study

Left Ankle Break

playermaker
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Overview of Mechanical Responses
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Contact Time: Velocity (In

T =30-11-2021

T=16-12-2021

T=24-12-2021

T =03-01-2022

c
O
e
©
| -
=
©
]
()
M
=7
-
@)
@)

)
S

T =03-12-2021

f\

T=17-12-2021

T =27-12-2021

T=07-12-2021 T=13-12-2021

T=20-12-2021 T=21-12-2021

T =08-01-2022

4.0 45 50 55 40 45 50 55
Average Velocity [m/s] Average Velocity [m/s]

5.5

verage velocity [m/s]

4.0

_Field)

T =14-12-2021

T =23-12-2021

T =18-01-2022

45 50
Average Velocity [m/s]

55




Pre-Post CT:Velocity

rehabilitation

After 3 weeks of
rehabilitation
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