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The future

“In the future... training and rehabilitation
programmes will use wearable and simple imaging
technologies to estimate tissue level biomechanics
derived from personalised neuromusculoskeletal
modelling in real-time in the real-world.

The future is not that far away.”
(Lloyd, 2021)
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Physiological / blomechanlcal Ioad
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Measure

Kinetic energy
+ (Distance)
(Speed thresholds)

Metabolic power
(+ Accelerations)

Oxygen uptake
(Vo,)

Cardiovascular demand
(Heart rate, Blood lactate)

Perceived effort

| Ml Loughborough
7 University

_ INTERNAL LOAD :

Measure

+ Whole body loads
-1+ (Ground reaction forces)

« Immuno deficiency

. Cardiac hypertrophy Overload

E Cardiac adaptation
: Metabolic adaptation

 Adipose tissue deposit
i Muscle atrophy

: INTERNAL LOAD

Ll
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: Accelerations &
' decelarations
 (Magnitude/Freq)
Rate of acceleration
+ (Player Load™)

' BIOMECHANICAL
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' Muscle/tendon tear :
 Energy depletion Bone fracture !

Meniscal damage :
Muscle strain !

Increased tendon stiffness
Cartilage regeneration !

Decreased tendon stiffness ;
Cartilage degeneration '

+ Joint load
"+ (Joint contact forces)

« Muscle load
(Muscle-tendon forces)

Perceived tissue damage
: (Soreness)

' Perceived effort
' (RPE)
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GPS / GNSS
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Modified load vectors

100

n
DSL = Z IMPACT; x SF
=1

#inspiringWinners since 1909

%_ Loughborough s.a.mcerlain-naylor@Ilboro.ac.uk

7 University @biomechstu



. (McErlain-Naylor et al., 2021)
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Inertial measurement units (IMUSs)
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Appropriate sampling
frequency

_ ;_ﬂ\natomi_cal
calibration routine COhER: tions
for selecting and

using IMUs

Good fixation to avoid movement
artifacts (checked regularly)
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Small mass and dimensions
(minimal encumbrance and
wobbling)

Appropriate sensor
full-scale range

Countermeasures for
sensor limitations

(Hughes et al., 2021)
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Injury-research Readiness Level (IrRL) framework

IrRL1: research IrRL2: development

Exploring causal relationship Building on established causal relationship

Laboratory or in field setting In field setting

Mixed instruments No lab-based technology

Developing research perspectives Using set guidelines

(Preatoni et al., 2022)
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JOURNAL OF SPORTS SCIENCES
2021, VOL. 39, NO. 13, 1512-1518 Routledge
Taylor & Francis Group

https://doi.org/10.1080/02640414.2021.1882726

SPORTS MEDICINE AND BIOMECHANICS B) Chock for updates
Inter-unit reliability of IMU Step metrics using IMeasureU Blue Trident inertial
measurement units for running-based team sport tasks

Mark Armitage, Marco Beato and Stuart A. McErlain-Naylor
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You go for a run down the street.
You feel the ground force on your feet.

muSCle You may think these reveal

The bone loads that you’ll feel,

®© ©

But this thinking is just incomplete.

ground \)
1‘630’[1011 The force due to ground reaction

May be a stress fracture distraction.
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Don’t assume force on shoe

To mean tibia load too

Stance (%)

Since bone load’s mostly from muscle contraction.

(Matijevich et al., 2019)
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Can we predict it?
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(Matijevich et al., 2020)
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Smarti

Wearables
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Real-Time Real-Time
Neuromusculoskeletal Tissue Loading &
Biomechanics Stress-Strain

(Pizzolato et al., 2020)
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Consider the context
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. GOODHARTS LW

WHEN A MEASVURE BECOMES N TARGET,
T CEMSES To BE A GOOD MEASURE.
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|
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PEOPLE ON..

| THENYOU 10005 OF AFEW Gi ANT,
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The future

“In the future... training and rehabilitation
programmes will use wearable and simple imaging
technologies to estimate tissue level biomechanics
derived from personalised neuromusculoskeletal
modelling in real-time in the real-world.

The future is not that far away.”
(Lloyd, 2021)
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