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TodaysTodays outlineoutlineyy

• First principal analysis of performance  

• Relevant to Athlete and Coach

• Foundation of performance planning



AssumptionsAssumptions
You are the experts and there is no magic bullet

pp

You will engage in order to advance your understanding 
because you want to grow as a coach 
You will let go of your sports conventional wisdom for 1 
hour (i.e. throw out the rule book)

I aim to be a little controversial today in order get you 
thi ki b t t f i tthinking about your sports performance requirements







Evolution or RevolutionEvolution or Revolution??
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Models mean different things Models mean different things gg
to different people!to different people!
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Model Model of Performance Supportof Performance Supportpppp

Analyse Analyse 
eventevent

Analyse how 
athlete fits 

e ent
Monitor / 

Audit eventAudit

Assess 
objectives & 

Set goal 

Create 
performance 

plan



Profile of a World ChampionProfile of a World Championpp
Mass (kg): 98

Height (cm): 184

Sum 7 SF (mm): 36

Lab Peak Power (W): 2250 (1s)Lab Peak Power (W): 2250 (1s)

Field Peak Power (W): 2490 (1s)

Vertical Jump (cm): ~55

VO2 Peak (L.min-1): 5.1 

VO2 Peak (ml.kg-1.min-1): 52

HRMax (bpm): 184

Aerobic PPO (W): 370

MOD DMAX (W): 280MOD DMAX (W): 280



Training MonitoringTraining Monitoringg gg g



Race Power ProfilesRace Power ProfilesRace Power ProfilesRace Power Profiles
International
( 18 )

Domestic
( 18 ) DIFF % DIFF(n=18 races) (n= 18 races) DIFF % DIFF

Avg Power (W) 559.3 ± 113.9 505 ± 76.3 -53.7 10.1

Avg Power (W.kg-1) 6.4 ± 1.2 5.8 ± 0.9 -0.6 -9.7g ( g )

Peak Power (W) 1898.9 ± 245.1 1968.8 ± 239.1 69.9 3.6

Peak Power (W.kg-1) 21.7 ± 1.4 22.6 ± 2.0 0.9 4.1

Cadence @ Peak Power (rpm) 126.6 ± 9.9 133.4 ± 8.4 6.8 5.3

Peak Cadence (rpm) 160.3 ± 3.1 160.9 ± 3.8 0.6 0.4

MMP (5s) (W) 1668.3 ± 265.7 1696 ± 214.0 28.4 1.7MMP (5s) (W) 1668.3 ± 265.7 1696 ± 214.0 28.4 1.7

MMP (10s) (W) 1524 ± 226.4 1534.3 ± 193.1 10.4 0.7

MMP (15s) (W) 1438.5 ± 178.0 1459.6 ± 159.8 21.1 1.5



Model Model of Performance Supportof Performance Supportpppp

Analyse Analyse 
eventevent

Analyse how 
athlete fits 

e ent
Monitor / 

Audit eventAudit

Assess 
objectives & 

Set goal 

Create 
performance 

plan



Performance ModelPerformance ModelPerformance ModelPerformance Model
Strength / Power

A bi C it

h
)

Aerobic Capacity

60 
kph

pe
ed

 (
kp

h

C d

Speed / Speed Endurance

Sp Cadence 
Conditioning

10 32 4
Distance (km)Distance (km)

Dr M Parker British Cycling



Considerations in Aquatic PropulsionConsiderations in Aquatic Propulsion
Energy

Force-Velocity, 
Force-Length and 
Force-TimeCentral drive

Muscular contraction

Force-Time 
properties

Kinetics of muscle 
ti ti l ti

Central drive

Mechanical workHeat

activation-relaxation

Fatigue (central & 
peripheral)

Move limbsMove water

Movement 
frequency

Drag

Form

Wave

Body 
shape, 
size and 
orientation

Applied forceMovement 
frequency

(i.e. inertial losses)

‘Movement amplitude’

Foot size

Hand size

Water density

Propulsive impulse
(i.e. sufficient to overcome 

prevailing drag forces)

Wasted impulse
(no contribution to forward 

momentum) ‘Finger spread’

Direction of arm pull
Movement 
frequency

Movement 
frequency

Applied force



KnownsKnowns & Unknowns& Unknowns
Get out of the Get out of the bubble and prioritise!!bubble and prioritise!!

Rid 1 Rid 2 Rid 3Rider 1 Rider 2 Rider 3

Reaction Time

Acceleration Speed Speed

Effective drafting Effective drafting

Power – Lower Cad

Speed

P Hi h C d

Power – High Cad

Power – High CadPower Profile

Power Profile

Power – High Cad

Low CdA

Low CdA

Shortest Distance

Delivery Speed

Low CdA

Shortest Distance

Lunge for line?

Speed Maint

Power Profile

Shortest Distance

D li S d

Delivery Speed Lunge for line?

esp. 1st Corner

Ch iti

Track and environmental conditions
- Same for everyone at event

Delivery Speed Change-over position

A. Wylie ,Frazer-Nash Consultency



AggregationAggregation of Marginal Gainsof Marginal Gainsgg ggg g gg

• Single big gains in elite sport are in frequent.g g g p q

S ll i i bi i i f• Small gains in many areas – big gains in performance



Model Model of Performance Supportof Performance Supportpppp

Analyse 
event

Analyse how Analyse how 
athlete fits athlete fits 

e ente ent
Monitor / 

Audit eventeventAudit

Assess 
objectives & 

Set goal 

Create 
performance 

plan



Cycling Speed Power ModelsCycling Speed Power Modelsy g py g p
• di Prampero et al., 1979 JAP

• Towing  to determine drag
• Davies 1980 EJAP 

• VO2 in a wind tunnel  2

• Olds et al.,  1993 JAP
• Frontal area based on body 

surface areasurface area
• Olds et al., 1995 JAP 
• Martin et al., 1998 JAB

• Martin et al., 2006 MSSE
• Non steady state power
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A d i D ∆ Energy / ∆tAerodynamic Drag ∆ Energy / ∆t
Climbing / Accelerating

Cycling Power

Drive Train EfficiencyR lli R i t Drive Train Efficiency
and Bearing FrictionRolling Resistance



TemplateTemplate

– Template





Coach Question?Coach Question?

What is the power required to ride a 
world record in the Team Sprint?world record in the Team Sprint?



World RecordWorld Record
17.21

(0-68 kph)p

Gregory Bauge

1st Lap – Worlds ‘08 Qualifying

12.72 

(70.8 kph)

Kévin Sireau

2nd Lap – Worlds ‘08 Qualifying

13.34

(67.5 kph)

Arnaud TournantArnaud Tournant

3rd Lap – Worlds ‘08 Qualifying



Power requirement for WRPower requirement for WRqq

Distance

m

Cum

s

Split

s

Ave Speed

Km.hr-1

Power
Achieved

W

Power
Required

W

Delta

W

62.5 6.82 33.0

125 0 10 62 3 80 59 2125.0 10.62 3.80 59.2

187.5 14.00 3.38 66.6

250.0 17.28 3.28 68.6



Power requirement for WRPower requirement for WRqq
Measured average speed, environmental conditions and inertial load
Assumed acceleration/deceleration (∆s.t-1)
Distance

m

Cum

s

Split

s

Ave Speed

Km.hr-1

Power
Achieved

W

Power
Required

W

Delta

W

62.5 6.82 33.0

125 0 10 62 3 80 59 2125.0 10.62 3.80 59.2

187.5 14.00 3.38 66.6

250.0 17.28 3.28 68.6



Speed Power TrialsSpeed Power Trialspp
• Established individual CdA using 6 speeds 

• 25,35,45,55,65,70 km.hr-1 (6.9-19.4 m.s-1) 
• n = 6 riders x 6 trials



Individual Rider Individual Rider CdACdA
2400 2400

Larger   92.0 ± 3.3 kg Smaller  80.7 ± 8.1 kg
0.237 ± 0.008 m2 0.220 ± 0.005 m2
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----- Standing
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Power requirement for WRPower requirement for WRqq

Distance

m

Cum

s

Split

s

Ave Speed

Km.hr-1

Power
Achieved

W

Power
Required

W

Delta

W

62.5 6.82 33.0 1414

125 0 10 62 3 80 59 2 1994125.0 10.62 3.80 59.2 1994

187.5 14.00 3.38 66.6 1420

250.0 17.28 3.28 68.6 1221



Power requirement for WRPower requirement for WRqq

Distance

m

Cum

s

Split

s

Ave Speed

Km.hr-1

Power
Achieved

W

Power
Required

W

Delta

W

62.5 6.82 33.0 1414 1424 -10

125 0 10 62 3 80 59 2 1994 1984 10125.0 10.62 3.80 59.2 1994 1984 10

187.5 14.00 3.38 66.6 1420 1444 -24

250.0 17.28 3.28 68.6 1221 1263 -42



Solving the problemSolving the problem



Solving the problemSolving the problem





Coach Question?Coach Question?

H D id C b t dHow can David Carry be a contender 
in the 200m Freestyle?y





Solving the problemSolving the problem



Stroke EfficiencyStroke Efficiencyyy
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Stroke EfficiencyStroke EfficiencySt o e c e cySt o e c e cy
David CarryDavid Carry
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200m Race Analysis Model200m Race Analysis Model
Input Measured Swim 1.46.47 s Swimmers Height 2.00 m
Segment SR DPS 15m Turn Finish Split Cum 50m 100mVelocitySegment SR DPS 15m Turn Finish Split Cum 50m 100m

str/min m s s s s s s s
0-25 44.8 2.52 6.29 11.60
25-50 44.4 2.49 2.89 -6.41 13.74 25.35 25.35
50-75 44.2 2.50 44.5 4.53 7.42 12.67 38.02
75-100 44.4 2.45 2.49 2.99 -4.53 14.02 52.05 26.70 52.051.81

Velocity 
m/s
1.88
1.84
1.84

75 100 44.4 2.45 2.49 2.99 4.53 14.02 52.05 26.70 52.05
100-125 44.4 2.40 4.57 7.56 13.02 65.06
125-150 43.7 2.43 3.04 -5.32 14.34 79.40 27.36
150-175 47.1 2.29 45.1 4.73 7.77 13.07 92.48
175-200 45.3 2.31 2.36 9.70 2.54 14.01 106.48 27.08 54.44 1.77472

44 79 2 42 22 75 1 : 46 48

1.81
1.78
1.77
1.80
1.74
1 81 44.79 2.42 22.75 1 : 46.48

Improve 15m time 0.00 % Change DPS 1st 50 0.00 % Change SR 1st 50 0.00 %
Improve rel speed into turn 0.00 % Change DPS 2nd 50 0.00 % Change SR 2nd 50 0.00 %
Improve turn push off 0.00 % Change DPS 3rd 50 0.00 % Change SR 3rd 50 0.00 %

1.81

Improve rel finish speed 0.00 % Change DPS 4th 50 0.00 % Change SR 4th 50 0.00 %

OUTCOME
Segment SR DPS 15m Turn Finish Split Cum lap

m/s str/min m s s s s s s
Velocity 

0-25 1.88 0.00 % 44.8 2.52 6.3 11.60
25-50 1.84 0.00 % 44.4 2.49 2.89 2.89 13.74 131.83 25.35
50-75 1.84 0.00 % 44.2 2.50 44.5 4.53 7.42 12.67 144.51
75-100 1.81 0.00 % 44.4 2.45 2.49 2.99 2.99 14.02 158.53 26.70 52.05
100-125 1.78 0.00 % 44.4 2.40 4.57 7.56 13.02 171.54
125-150 1.77 0.00 % 43.7 2.43 3.04 3.04 14.34 185.88 27.36
150-175 1.80 0.00 % 47.1 2.29 45.1 4.73 7.77 13.07 198.96
175-200 1.74 0.00 % 45.3 2.31 2.36 2.54 2.54 14.01 212.97 27.08 54.44 1.77472

1.81 44.79 2.42 22.75 0.00% 1 : 46.48 0.00%



200m Race Analysis Model200m Race Analysis Model
Input Measured Swim 1.46.47 s Swimmers Height 2.00 m
Segment SR DPS 15m Turn Finish Split Cum 50m 100mVelocitySegment SR DPS 15m Turn Finish Split Cum 50m 100m

str/min m s s s s s s s
0-25 44.8 2.52 6.29 11.60
25-50 44.4 2.49 2.89 -6.41 13.74 25.35 25.35
50-75 44.2 2.50 44.5 4.53 7.42 12.67 38.02
75-100 44.4 2.45 2.49 2.99 -4.53 14.02 52.05 26.70 52.051.81

Velocity 
m/s
1.88
1.84
1.84

75 100 44.4 2.45 2.49 2.99 4.53 14.02 52.05 26.70 52.05
100-125 44.4 2.40 4.57 7.56 13.02 65.06
125-150 43.7 2.43 3.04 -5.32 14.34 79.40 27.36
150-175 47.1 2.29 45.1 4.73 7.77 13.07 92.48
175-200 45.3 2.31 2.36 9.70 2.54 14.01 106.48 27.08 54.44 1.77472

44 79 2 42 22 75 1 : 46 48

1.81
1.78
1.77
1.80
1.74
1 81 44.79 2.42 22.75 1 : 46.48

Improve 15m time 0.00 % Change DPS 1st 50 0.00 % Change SR 1st 50 0.00 %
Improve rel speed into turn 0.00 % Change DPS 2nd 50 0.00 % Change SR 2nd 50 0.00 %
Improve turn push off 0.00 % Change DPS 3rd 50 0.00 % Change SR 3rd 50 0.00 %

1.81

Improve rel finish speed 0.00 % Change DPS 4th 50 0.00 % Change SR 4th 50 0.00 %

OUTCOME
Segment SR DPS 15m Turn Finish Split Cum lap

m/s str/min m s s s s s s
Velocity 

0-25 1.88 0.00 % 44.8 2.52 6.3 11.60
25-50 1.84 0.00 % 44.4 2.49 2.89 2.89 13.74 131.83 25.35
50-75 1.84 0.00 % 44.2 2.50 44.5 4.53 7.42 12.67 144.51
75-100 1.81 0.00 % 44.4 2.45 2.49 2.99 2.99 14.02 158.53 26.70 52.05
100-125 1.78 0.00 % 44.4 2.40 4.57 7.56 13.02 171.54
125-150 1.77 0.00 % 43.7 2.43 3.04 3.04 14.34 185.88 27.36
150-175 1.80 0.00 % 47.1 2.29 45.1 4.73 7.77 13.07 198.96
175-200 1.74 0.00 % 45.3 2.31 2.36 2.54 2.54 14.01 212.97 27.08 54.44 1.77472

1.81 44.79 2.42 22.75 0.00% 1 : 46.48 0.00%



200m Race Analysis Model200m Race Analysis Model
Input Measured Swim 1.46.47 s Swimmers Height 2.00 m
Segment SR DPS 15m Turn Finish Split Cum 50m 100mVelocitySegment SR DPS 15m Turn Finish Split Cum 50m 100m

str/min m s s s s s s s
0-25 44.8 2.52 6.29 11.60
25-50 44.4 2.49 2.89 -6.41 13.74 25.35 25.35
50-75 44.2 2.50 44.5 4.53 7.42 12.67 38.02
75-100 44.4 2.45 2.49 2.99 -4.53 14.02 52.05 26.70 52.051.81

Velocity 
m/s
1.88
1.84
1.84

75 100 44.4 2.45 2.49 2.99 4.53 14.02 52.05 26.70 52.05
100-125 44.4 2.40 4.57 7.56 13.02 65.06
125-150 43.7 2.43 3.04 -5.32 14.34 79.40 27.36
150-175 47.1 2.29 45.1 4.73 7.77 13.07 92.48
175-200 45.3 2.31 2.36 9.70 2.54 14.01 106.48 27.08 54.44 1.77472

44 79 2 42 22 75 1 : 46 48

1.81
1.78
1.77
1.80
1.74
1 81 44.79 2.42 22.75 1 : 46.48

Improve 15m time 0.00 % Change DPS 1st 50 0.00 % Change SR 1st 50 0.00 %
Improve rel speed into turn 0.00 % Change DPS 2nd 50 0.00 % Change SR 2nd 50 0.00 %
Improve turn push off 0.00 % Change DPS 3rd 50 0.00 % Change SR 3rd 50 0.00 %

1.81

Improve rel finish speed 0.00 % Change DPS 4th 50 0.00 % Change SR 4th 50 0.00 %

OUTCOME
Segment SR DPS 15m Turn Finish Split Cum lap

m/s str/min m s s s s s s
Velocity 

0-25 1.88 0.00 % 44.8 2.52 6.3 11.60
25-50 1.84 0.00 % 44.4 2.49 2.89 2.89 13.74 131.83 25.35
50-75 1.84 0.00 % 44.2 2.50 44.5 4.53 7.42 12.67 144.51
75-100 1.81 0.00 % 44.4 2.45 2.49 2.99 2.99 14.02 158.53 26.70 52.05
100-125 1.78 0.00 % 44.4 2.40 4.57 7.56 13.02 171.54
125-150 1.77 0.00 % 43.7 2.43 3.04 3.04 14.34 185.88 27.36
150-175 1.80 0.00 % 47.1 2.29 45.1 4.73 7.77 13.07 198.96
175-200 1.74 0.00 % 45.3 2.31 2.36 2.54 2.54 14.01 212.97 27.08 54.44 1.77472

1.81 44.79 2.42 22.75 0.00% 1 : 46.48 0.00%



200m Race Analysis Model200m Race Analysis Model
Input Measured Swim 1.46.47 s Swimmers Height 2.00 m
Segment SR DPS 15m Turn Finish Split Cum 50m 100mVelocitySegment SR DPS 15m Turn Finish Split Cum 50m 100m

str/min m s s s s s s s
0-25 44.8 2.52 6.29 11.60
25-50 44.4 2.49 2.89 -6.41 13.74 25.35 25.35
50-75 44.2 2.50 44.5 4.53 7.42 12.67 38.02
75-100 44.4 2.45 2.49 2.99 -4.53 14.02 52.05 26.70 52.051.81

Velocity 
m/s
1.88
1.84
1.84

75 100 44.4 2.45 2.49 2.99 4.53 14.02 52.05 26.70 52.05
100-125 44.4 2.40 4.57 7.56 13.02 65.06
125-150 43.7 2.43 3.04 -5.32 14.34 79.40 27.36
150-175 47.1 2.29 45.1 4.73 7.77 13.07 92.48
175-200 45.3 2.31 2.36 9.70 2.54 14.01 106.48 27.08 54.44 1.77472

44 79 2 42 22 75 1 : 46 48

1.81
1.78
1.77
1.80
1.74
1 81 44.79 2.42 22.75 1 : 46.48

Improve 15m time 0.00 % Change DPS 1st 50 0.00 % Change SR 1st 50 2.00 %
Improve rel speed into turn 0.00 % Change DPS 2nd 50 0.00 % Change SR 2nd 50 2.00 %
Improve turn push off 0.00 % Change DPS 3rd 50 0.00 % Change SR 3rd 50 2.00 %

1.81

Improve rel finish speed 0.00 % Change DPS 4th 50 0.00 % Change SR 4th 50 2.00 %

OUTCOME
Segment SR DPS 15m Turn Finish Split Cum lap

m/s str/min m s s s s s s
Velocity 

0-25 1.92 0.07 % 45.7 2.52 6.3 11.50
25-50 1.88 0.07 % 45.3 2.49 2.83 2.8333333 13.47 131.46 24.98
50-75 1.88 0.07 % 45.1 2.50 45.3 4.53 7.36 12.52 143.97
75-100 1.85 0.07 % 45.3 2.45 2.49 2.93 2.9313725 13.75 157.72 26.26 51.24
100-125 1.81 0.06 % 45.3 2.40 4.57 7.50 12.85 170.57
125-150 1.81 0.06 % 44.6 2.43 2.98 2.9803922 14.06 184.63 26.91
150-175 1.83 0.06 % 48.0 2.29 46.0 4.73 7.71 12.91 197.54
175-200 1.78 0.06 % 46.2 2.31 2.36 2.49 2.49 13.73 211.27 26.64 53.55 1.746497

1.84 45.68 2.42 22.58 0.77% 1 : 44.79 1.59%



200m Race Analysis Model200m Race Analysis Model
Input Measured Swim 1.46.47 s Swimmers Height 2.00 m
Segment SR DPS 15m Turn Finish Split Cum 50m 100mVelocitySegment SR DPS 15m Turn Finish Split Cum 50m 100m

str/min m s s s s s s s
0-25 44.8 2.52 6.29 11.60
25-50 44.4 2.49 2.89 -6.41 13.74 25.35 25.35
50-75 44.2 2.50 44.5 4.53 7.42 12.67 38.02
75-100 44.4 2.45 2.49 2.99 -4.53 14.02 52.05 26.70 52.051.81

Velocity 
m/s
1.88
1.84
1.84

75 100 44.4 2.45 2.49 2.99 4.53 14.02 52.05 26.70 52.05
100-125 44.4 2.40 4.57 7.56 13.02 65.06
125-150 43.7 2.43 3.04 -5.32 14.34 79.40 27.36
150-175 47.1 2.29 45.1 4.73 7.77 13.07 92.48
175-200 45.3 2.31 2.36 9.70 2.54 14.01 106.48 27.08 54.44 1.77472

44 79 2 42 22 75 1 : 46 48

1.81
1.78
1.77
1.80
1.74
1 81 44.79 2.42 22.75 1 : 46.48

Improve 15m time 0.00 % Change DPS 1st 50 2.00 % Change SR 1st 50 0.00 %
Improve rel speed into turn 0.00 % Change DPS 2nd 50 2.00 % Change SR 2nd 50 0.00 %
Improve turn push off 0.00 % Change DPS 3rd 50 2.00 % Change SR 3rd 50 0.00 %

1.81

Improve rel finish speed 0.00 % Change DPS 4th 50 2.00 % Change SR 4th 50 0.00 %

OUTCOME
Segment SR DPS 15m Turn Finish Split Cum lap

m/s str/min m s s s s s s
Velocity 

0-25 1.92 0.07 % 44.8 2.57 6.3 11.50
25-50 1.88 0.07 % 44.4 2.54 2.83 2.8333333 13.47 131.46 24.98
50-75 1.88 0.07 % 44.2 2.55 44.5 4.53 7.36 12.52 143.97
75-100 1.85 0.07 % 44.4 2.50 2.54 2.93 2.9313725 13.75 157.72 26.26 51.24
100-125 1.81 0.06 % 44.4 2.45 4.57 7.50 12.85 170.57
125-150 1.81 0.06 % 43.7 2.48 2.98 2.9803922 14.06 184.63 26.91
150-175 1.83 0.06 % 47.1 2.34 45.1 4.73 7.71 12.91 197.54
175-200 1.78 0.06 % 45.3 2.36 2.40 2.49 2.49 13.73 211.27 26.64 53.55 1.746497

1.84 44.79 2.47 22.58 0.77% 1 : 44.79 1.59%



AggregationAggregation of Marginal Gainsof Marginal Gainsgg ggg g gg

• Single big gains in elite sport are in frequent.g g g p q

• Improve everything



200m Race Analysis Model200m Race Analysis Model
Input Measured Swim 1.46.47 s Swimmers Height 2.00 m
Segment SR DPS 15m Turn Finish Split Cum 50m 100mVelocitySegment SR DPS 15m Turn Finish Split Cum 50m 100m

str/min m s s s s s s s
0-25 44.8 2.52 6.29 11.60
25-50 44.4 2.49 2.89 -6.41 13.74 25.35 25.35
50-75 44.2 2.50 44.5 4.53 7.42 12.67 38.02
75-100 44.4 2.45 2.49 2.99 -4.53 14.02 52.05 26.70 52.051.81

Velocity 
m/s
1.88
1.84
1.84

75 100 44.4 2.45 2.49 2.99 4.53 14.02 52.05 26.70 52.05
100-125 44.4 2.40 4.57 7.56 13.02 65.06
125-150 43.7 2.43 3.04 -5.32 14.34 79.40 27.36
150-175 47.1 2.29 45.1 4.73 7.77 13.07 92.48
175-200 45.3 2.31 2.36 9.70 2.54 14.01 106.48 27.08 54.44 1.77472

44 79 2 42 22 75 1 : 46 48

1.81
1.78
1.77
1.80
1.74
1 81 44.79 2.42 22.75 1 : 46.48

Improve 15m time 2.00 % Change DPS 1st 50 2.00 % Change SR 1st 50 2.00 %
Improve rel speed into turn 2.00 % Change DPS 2nd 50 2.00 % Change SR 2nd 50 2.00 %
Improve turn push off 2.00 % Change DPS 3rd 50 2.00 % Change SR 3rd 50 2.00 %

1.81

Improve rel finish speed 2.00 % Change DPS 4th 50 2.00 % Change SR 4th 50 2.00 %

OUTCOME
Segment SR DPS 15m Turn Finish Split Cum lap

m/s str/min m s s s s s s
Velocity 

0-25 1.96 0.14 % 45.7 2.57 6.2 11.27
25-50 1.92 0.14 % 45.3 2.54 2.72 2.7777778 13.15 130.91 24.43
50-75 1.92 0.14 % 45.1 2.55 45.3 4.44 7.16 12.27 143.18
75-100 1.89 0.13 % 45.3 2.50 2.54 2.82 2.8738947 13.42 156.60 25.69 50.11
100-125 1.85 0.13 % 45.3 2.45 4.48 7.30 12.60 169.19
125-150 1.84 0.13 % 44.6 2.48 2.86 2.9219531 13.73 182.92 26.32
150-175 1.87 0.13 % 48.0 2.34 46.0 4.64 7.50 12.66 195.58
175-200 1.81 0.12 % 46.2 2.36 2.40 2.44 2.39 13.41 208.99 26.07 52.39 1.708449

1.88 45.68 2.47 21.96 3.49% 1 : 42.51 3.73%
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Performance PlanningPerformance Planninggg
1. List Known's and Unknown’s – Prioritise understanding of relevant and 

important unknowns
O ti DPS SR f ti t i t t t lOptimum - DPS, SR, fatigue rates, pacing strategy, warm-up, mental 
preparation, skills, diet, decision making, boat size, rigging/gear ratios, 
paddle dimensions...

2. Understand and Integrate knowledge of the Individuals performance 
(responders, non-responders)

Profiling, Training Response, Race Analysis, Race Modeling

3. Determine Goal Performance (History)
What does success look like? Run a needs analysis!
Think like a systems analyst outside of the conventional wisdomThink like a systems analyst outside of the conventional wisdom

4. Develop a performance plan (not just a training plan) based on your 
performance model

Integrate training philosophy
Integrate race requirements (specificity)
Accommodate individuals
Integrate specialists through specific projects (team or individuals)



Service providers and family can’t help but be time stealers, 
h d k i !

Senior ITC Swimming Coach

how do we expect to make an impact!

Full-time podium athletes 5
Part-time ITC athletes 7
Assistant and Pathway coaches 3
Club and Facilities management 3
Performance director 1
Head Coach 1
Administrative team 5+
Service Providers 9
Family 3
Dog 1g

3838



Model Model of Performance Supportof Performance Supportpppp

Analyse 
event
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e ent
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New World RecordNew World Record
17.198

(0-71kph)p

Jamie Staff

1st Lap – Olympics ‘08 Qualifying

12.555  (on the back of 17.198)

(71.7kph)

Jason Kenny

2nd Lap – Olympics ‘08 Qualifying

13.197 (on the back of  12.555 and 17.198)

(68.2kph)

Chris HoyChris Hoy

3rd Lap – Olympics ‘08 Qualifying





200m Race Analysis Model200m Race Analysis Model
Input Measured Swim 1.46.47 s Swimmers Height 2.00 m
Segment SR DPS 15m Turn Finish Split Cum 50m 100mVelocitySegment SR DPS 15m Turn Finish Split Cum 50m 100m

str/min m s s s s s s s
0-25 44.8 2.52 6.29 11.60
25-50 44.4 2.49 2.89 -6.41 13.74 25.35 25.35
50-75 44.2 2.50 44.5 4.53 7.42 12.67 38.02
75-100 44.4 2.45 2.49 2.99 -4.53 14.02 52.05 26.70 52.051.81

Velocity 
m/s
1.88
1.84
1.84

75 100 44.4 2.45 2.49 2.99 4.53 14.02 52.05 26.70 52.05
100-125 44.4 2.40 4.57 7.56 13.02 65.06
125-150 43.7 2.43 3.04 -5.32 14.34 79.40 27.36
150-175 47.1 2.29 45.1 4.73 7.77 13.07 92.48
175-200 45.3 2.31 2.36 9.70 2.54 14.01 106.48 27.08 54.44 1.77472

44 79 2 42 22 75 1 : 46 48

1.81
1.78
1.77
1.80
1.74
1 81 44.79 2.42 22.75 1 : 46.48

Improve 15m time 11.00 % Change DPS 1st 50 4.70 % Change SR 1st 50 -3.30 %
Improve rel speed into turn -0.50 % Change DPS 2nd 50 0.60 % Change SR 2nd 50 -1.10 %
Improve turn push off -4.00 % Change DPS 3rd 50 1.10 % Change SR 3rd 50 -0.60 %

1.81

Improve rel finish speed 0.50 % Change DPS 4th 50 0.00 % Change SR 4th 50 -0.80 %

OUTCOME
Segment SR DPS 15m Turn Finish Split Cum lap

m/s str/min m s s s s s s
Velocity 

0-25 1.91 0.04 % 43.3 2.64 5.6 10.85
25-50 1.87 0.04 % 42.9 2.61 2.87 2.8544648 13.59 130.92 24.44
50-75 1.83 -0.02 % 43.7 2.52 43.5 4.71 7.58 12.90 143.82
75-100 1.80 -0.02 % 43.9 2.46 2.56 3.02 3.0052245 14.11 157.93 27.01 51.44
100-125 1.78 0.02 % 44.1 2.43 4.75 7.77 13.16 171.08
125-150 1.78 0.02 % 43.4 2.46 3.04 3.0250743 14.29 185.37 27.44
150-175 1.78 -0.03 % 46.7 2.29 44.8 4.92 7.96 13.33 198.70
175-200 1.73 -0.02 % 44.9 2.31 2.37 2.56 2.55 14.11 212.81 27.44 54.88 1.772051

1.81 44.14 2.46 23.31 -2.47% 1 : 46.32 0.15%



SummarySummaryyy

• Performance driven by the details

• Requires specialists

• Deliver good science / scientific thinking ….

• ….  Exceptionally challenging environment.



TodaysTodays lessonlessonyy

‘Do everything it takes to win simply and scientifically’

Bruce Lee


