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DATA ANALYSIS



W H Y  I S  I T  T H AT  I N T E R E S T I N G ?

SIMPLIFIED AND ACCURATE REPRESENTATION OF THE ATHLETE PERFORMANCE

MODELLING APPLIED TO CYCLING

TT MODELS WERE DEVELOPPED WITH AND TESTED BY A WORLD TOUR TEAM 

CURRENT BEST PRACTICE IN FORMULA 1



I N T R O D U C T I O N

AN OPTIMAL POWER-VARIABLE STRATEGY ALLOWS SAVING

SIGNIFICANT TIME VS CONSTANT POWER STRATEGY*

USE TO CHOOSE THE OPTIMAL EQUIPMENT (FRAME, WHEELS, SUITS…)

TO DETERMINE WHETHER IT IS WORTH CHANGING BIKE DURING THE TT 

* Distribution of Power Output During Cycling, G. Atkinson et al, Sports Medicine 2007

INDIVIDUAL TIME TRIAL



H O W  I T  W O R K S

INDIVIDUAL TIME TRIAL
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* Validation of a Mathematical Model for Road Cycling Power, J.Martin et al, J. of App. Biomechanics 1998



S I M U L AT I O N  PA R A M E T E R S

3 VIRTUAL PRO RIDERS

INDIVIDUAL TIME TRIAL
2017 WORLD ITT (BERGEN)



S I M U L AT I O N  R E S U LT S

INDIVIDUAL TIME TRIAL

LOOK LIKE INTERVAL TRAINING

59S SAVED OVER 31KM VS CONSTANT-POWER STRATEGY!!



I S  I T  F E A S I B L E ?

INDIVIDUAL TIME TRIAL

CAN RIDER 1 SUSTAIN SUCH A POWER STRATEGY?

WHAT HE IS CAPABLE OF
WHAT WE ASK HIM TO DO



TEAM TIME TRIAL
P U L L I N G  &  D R A F T I N G  =  G O I N G  F A S T E R

TAKING ADVANTAGE OF DRAFTING AND PULLING  TO GO FASTER 

(UP TO 10% FASTER FOR A 6 RIDER TEAM WRT A SINGLE RIDER)

THE POWER DELIVERED BY THE RIDER WHEN PULLING AND 

DRAFTING SHOULD COMPLY WITH ITS CAPABILITIES

ALL THE RIDERS GO AT THE SAME SPEED, STRONGER 

RIDER JUST TAKES LONGUER PULLS



S I M U L AT I O N  PA R A M E T E R S

6 VIRTUAL PRO RIDERS

TEAM TIME TRIAL

2017 WORLD TTT (BERGEN)



T H E  D I F F E R E N T  T E S T E D  S C E N A R I O S

TEAM TIME TRIAL

BEST STRATEGY VS FINISHING WITH THE WHOLE TEAM: 51S SAVED

IT IS WORTH 

DROPPING RIDERS

BEST STRATEGY

ALL RIDERS FINISHING



D E TA I L S  O F  A  S T R AT E G Y

TEAM TIME TRIAL
WEAKEST RIDER ACTUALLY 

CONTRIBUTES BUT ONLY FOR 21.8kmBEST RIDER TAKES LONGER PULL



T I M E  T R I A L  M O D E L L I N G

CONCLUSION

MODELLING IS A POWERFUL SOLUTION TO SAVE TIME ON TIME TRIALS 

TO OPTIMALLY DETERMINE THE EQUIPMENT AND THE PACING STRATEGY 

MODELS ARE ONLY TOOLS TO HELP COACH/SD MAKING DECISIONS



F U R T H E R  I N N O V AT I O N S

CONCLUSION

TTT ALGORITHM MODELS THE DYNAMIC OF RIDING WITHIN A GROUP 

THIS PAVES THE WAY OF MANY APPLICATIONS 

PELOTON VS BREAK-AWAY STRATEGY

OPTIMAL TRAIN/PACE IN THE LAST CLIMB OF A MOUNTAIN STAGE

OPTIMAL TEAM TRAIN/PACE 

FOR PREPARING A SPRINT 
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G U I D E L I N E S

CONCLUSION

ALMOST ALWAYS TAKE A TT BIKE

DO NOT CHANGE FOR ANOTHER BIKE DURING AN ITT

DO NOT WAIT FOR A RIDER (IN CASE OF INCIDENT) DURING A TTT

DROPPING RIDERS IN A TTT ALLOWS SAVING TIME



H O W  I T  W O R K S

INDIVIDUAL TIME TRIAL

POWER TO 

SPEED MODEL*

Mass, CdA, power curve

Profile, road 

surface, turnsWind,

temperature

ROUTE

RIDER FEATURES

CONSTANT 

POWER 

STRATEGY

WEATHER

CHANGE OF 

POWER 

DISTRIBUTION

POWER TO 

SPEED MODEL*

New power 

plan

POWER CURVE 

CHECKING

New ITT 

duration: tn

tn < tn-1

BEST

STRATEGY

tn > tn-1

* Validation of a Mathematical Model for Road Cycling Power, J.Martin et al, J. of App. Biomechanics 1998



H O W  I T  W O R K S

TEAM TIME TRIAL

ITT MODEL

ROUTE

RIDER FEATURES

BEST INDIVIDUAL 

PERFORMANCES

WEATHER

Power distribution

Dropped rider(s)

TEAM 

DYNAMICS 
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POWER CURVE 

CHECKING
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BEST
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F E A S A B I L I T Y

TEAM TIME TRIAL

RIDERS START BEING DROPPED



T H E  C U R R E N T  S I T U AT I O N

CUSTOMIZED TRAINING PLAN RACE/PACING STRATEGY

SOCIAL NETWORK

DATA ANALYSIS

SESSION ANALYSIS

http://www.goldencheetah.org/
https://www.todaysplan.com.au/
https://www.todaysplan.com.au/


PA C I N G  D E TA I L S

INDIVIDUAL TIME TRIAL



PACING STRATEGY

P R E D I C T I O N  A C C U R A C Y

44:46 46:13

CONSTANT 
POWER

BEST

POWER CURVE

45:03 47:29

+20W-20W

WIND SPEED

45:21 46:35

+5KPH-5KPH

WIND DIRECTION

45:53 47:14

+20°-20°

ROAD SURFACE

46:06 46:42

ROUGH 
ROAD

PERFECT 
ASPHALT

1min27 36s

2min26

1min14 1min21

WEATHER EFFECTS



D O E S  T H E  W I N D  C H A N G E  T H I N G S ?

KRONOS

INDIVIDUAL TIME TRIAL

WIND SPEED

ANEMOMETER

DIRECTION:

N-E

SPEED:

30KPH

30KPH

WIND DIRECTION

35KPH

TT BIKE!

DIRECTION:

W-N-W

SPEED:

35KPH

35KPH

NORMAL 

BIKE!



H O W  I T  W O R K S

TEAM TIME TRIAL

ITT MODEL

ROUTE

RIDER FEATURES

BEST INDIVIDUAL 

PERFORMANCES

WEATHER

Power distribution

Dropped rider(s)

TEAM 

DYNAMICS 

ALGORITHM

POWER CURVE 

CHECKING

New pull 

power & 

distribution

tn < tn-1 or ndropped > nmax

BEST

STRATEGY

tn > tn-1

POWER TO 

SPEED MODEL

New TTT duration: tn


