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Western Bulldogs - VU Background

Our Research and Innovation philosophy

Doom and gloom...

Example applications
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Independent review in 2012

1

2 x co-appointed staff and 2 x PhD
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Sport Science formed part of HP

Increased breadth and depth

Innovation emphasis
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Peter Judd: Robots inthe coaches
box as AFL clubs adopt machine
intelligence

THERE’S a robot in the Western Bulldogs coaches box.

Not so much a Transformer, more a faceless machine intelligence that sucks
in dafra and spits our insighrs onlv a PhDD student could love.

This robot, let’s call it Ruff, helped the Western Bulldogs win the AFL
premiarship.

ANTICIPATE and recommend the next best move, always playing the
percenlages, like Brad Pill in Moneyball.
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Western Bulldogs gain from artificial
intelligence
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Our philosophy

e Justification for approach .

e Innovation is easy l

—



Skepticism is not the same
as negativity




Why skepticism?

It is important to the team

It is important to ‘performance’

We can measure it in competition

We can measure it in training

We can develop it

Measurement error

‘I am improving Trait X in the athlete...

...therefore | am doing my job well’

‘The athlete is not improving their speed...

...what have | missed?’



Our philosophy

€ » =2

QUALITY

e Base position ' .
e Does not equate to negativity

e Connect to performance
e Layers of measurement
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What can be asserted without evidence can also be
dismissed without evidence...




What should we be skeptical of?



Injury prediction



Injury prediction

Data inputs of insufficient quality

Data inputs of insufficient quantity




Injury prediction

POSSIBLE CONTRIBUTORS
TO INJURY



Injury prediction

Data inputs of insufficient quality

Data inputs of insufficient quantity

Linear analysis cannot provide insight to non-
linear phenomena



Non-linearity

Amount of time spent holding
toddler with asymmetrical
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Injury prediction

Data inputs of insufficient quality

Data inputs of insufficient quantity

Linear analysis cannot provide insight to non-
linear phenomena

How is the output operationalised?




Injury prediction
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Injury prediction

1 2 3 4
111213 14
21 22 23 24
31 32 33 34
41 42 'x'44

51 52 |53 54

61 626364

71 7273 |74

81 82 ) 84

21 92 93 94




Injury prediction

Data inputs of insufficient quality

Data inputs of insufficient quantity

Linear analysis cannot provide insight to non-
linear phenomena

How is the output operationalised?

No ability to generate predictions in real-time




What to prioritise?

Systematic reviews/meta-analysis

- Randomized controlled trials

Nen-randomized contrelled trials

Cohort studies

. 1CE M awmead D0TH dag S 080010 FTACY PR
Case-control studies dob 10 2Ned rand X 5.06.0°5
Case series ROBIS: A new tool to assess risk of bias in systematic reviews was
Case reports developed
P o Wi YEE - Jedeng Savaas ¥ yian BT Hioges, Y Dabocd N Cabrwol * Bty © Reeyvas ¥ Basres
Eipercopinon Sreg, Phifpes Coviee % Jos Klajnen, s Radiel Shurddil, Y and ROSIS group

Aadrarrioereon b Anganciee b Crearatiare Learma rkeemyion b

Animels/in vilro studies

Essentially, all models are wrong, but some are
useful.

(George E. P. Box)

izquotes.com




Now for some good news...



What to prioritise?




Providing the evidence

Robertson et al. Sperts Medicine - Open (2017) 3:2 2 3 _
DOI 10.1106/540796-016-0071 Sports Medicine - Open

ORIGINAL RESEARCH ARTICLE Open Access

——

Consensus on measurement properties and W
feasibility of performance tests for the
exercise and sport sciences: a Delphi study

Sam Fobertson'?, Peter Kremer', Brad Aisbett®, Jacqueline Tran' and Ester Cerin®*




What is measurement quality?

RELIABILITY VALIDITY
Stability Content
Re-test reliability Discriminant
Intra-rater reliability Convergent
Inter-rater reliability Concurrent
Internal consistency Predictive
RESPONSIVENESS FEASIBILITY
Responsiveness / sensitivity Interpretability
Minimum important difference / Familiarity required
smallest worthwhile change Scoring complexity
Floor & ceiling effects Completion complexity
Cost

Duration




A hypothetical...

Trait X'

® Are we capturing everything we need to?

Content ® Inductive approach

® How well does this metric relate to competition outcome?

Construct )
® Does it differentiate better athletes?

® Can we reduce data collection burden?
® Remove redundancies

Concurrent




Concurrent validity




A hypothetical...

Trait X'

® Are we capturing everything we need to?
® Inductive approach

® How well does this metric relate to competition outcome?

Construct :
® Does it differentiate better athletes?

® Can we reduce data collection burden?

Concurrent ,
® Remove redundancies

v
v
X
?

® Diagnostic
® Performance

Predictive

® How changeable is the metric?
Responsiveness ® Can we detect ‘meaningful’ variations and trends?

X




Measurement quality?

Interpretability Feasibility

Familiarity Scoring
required complexity



Our philosophy

e Base position
5 . . e Connect to performance

e Does not equate to negativity \ e Layers of measurement

. -J- I

e Understand and expect non-linearity
e Embrace fuzziness



Interaction of contextual variables

Individual

e Skill level
e Physiology
e Current fatigue levels

Skill

e Skilled behaviour (event)
e Coaching instruction
e Game plan

Individual

Task

e Time prior to execution
e Pressure
e Target density

Environment

e Field location
e Wind
e Noise

&



Concurrent validity

Training load data for 41 professional Australian Football ﬂluyers was obtained over
4« 0 period of 27 weeks. Individualised artificial neural network analyses were conducted
to determine the ability to predict RPE from GPS variables on an individual basis
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DISTANCE (m)

|
MEAN SPEED
5 P

4 HIGH-SPEED SESSIoN DISTANCE WAS
Run (%) MOST PREDICTIVE OF RPEIN
36 OF THE 41 PLAYERS
0.0 0.2 0.4

Reference: by Bartlett, 0'Connor, Pitchford, Torres-Ronda : ;
& Robertson, LSPP, May 2016 Desigred by @YLMSportScience



Concurrent validity
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Our philosophy

e Base position
. . . e Connect to performance

e Does not equate to negativity ‘ e Layers of measurement

TRANSLATIONAL

e Understand and expect non-linearity
e Embrace fuzziness

. e Research that addresses applied sport questions
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Training design
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Training design

Routledge

SCIENCE AND MEDICINE IN FOOTBALL, 2017
Taylor & Francis Group

https://doi.org/10.1080/24733938.2017.1381344

A RTIC l_ E W) Check for updates

Development of physical and skill training drill prescription systems for elite
Australian Rules football

David M. Corbett*®, Jonathan D. Bartlett (»**, Fergus O'connor*®, Nicole Back?® Lorena Torres-Ronda**
and Sam Robertson &*"

Institute of Sport, Exercise & Active Living (ISEAL), Victoria University, Footscray, Australia; ®"Western Bulldogs Football Club, Footscray, Australia;
‘Department of Health and Kinesiology, Exercise and Sport Nutrition Lab, Texas A&M University, College Station, TX, USA




Drill Wizard
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Challenge Point
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Strategic periodisation

JOURNAL OF SPORTS SCIENCES, 2018

VOL. 36, NO. 3, 279-285 § Routledge
https://doi.org/10.1080/02640414.2017.1300315 Taylor & Francis Group

W) Check for updates

Evaluating strategic periodisation in team sport

Sam Robertson »** and David Joyce®

*Institute of Sport, Exercise & Active Living, Victoria University (ISEAL), Footscray, Australia; "Western Bulldogs Football Club, Footscray, Australia;
‘Greater Western Sydney Football Club, Sydney Olympic Park, Australia




Strategic periodisation

RanK ocation . MDI
Current

Brumbies 7 1 Away 7.2 -29

Cheetahs 10 13 Home 2.4 -1
Blues 12 4 Home 3.7 3
Force 14 12 Home 1.9 4

Hurricanes 8 7 Away 6.5 -12
Chiefs 2 2 Home 6.6 5

O Challenge Point
"~ Match difficulty

Week 1 Week 2 Week 3 Week 4
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Player coupling - by time
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Summary

Be skeptical

Keep an open mind...but no so open that your
brain falls out

Embrace non-linearity

Be comfortable with uncertainty
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