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- DATA ANALYSIS -

OUR SOLUTION: EVERYTHING ON A SINGLE WEBSITE
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MODELLING APPLIED TO CYCLING

SIMPLIFIED AND ACCURATE REPRESENTATION OF THE ATHLETE PERFORMANCE

- CURRENT BEST PRACTICE IN FORMULA 1
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TT MODELS WERE DEVELOPPED WITH AND TESTED BY A WORLD TOUR TEAM
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INDIVIDUAL TIME TRIAL

AN OPTIMAL POWER-VARIABLE STRATEGY ALLOWS SAVING

SIGNIFICANT TIME VS CONSTANT POWER STRATEGY"
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" Distribution of APO\)v.e'r‘ Oiltput thihg Cycling, G. Atkinson et al, Sports
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INDIVIDUAL TIME TRIAL

HOW IT WORKS

BEST

RIDER FEATURES STRATEGY

Mass, CdA, power curve

Profile, road
WEATHER Wnd ROUTE
Ing, surface, turns POWER CURVE

temperature CHECKING
POWER TO t >t
SPEED MODEL* t <t ,
CONSTANT New ITT
POWER duration: t,
CHANGE OF
STRATEGY New power POWER TO

POWER
DISTRIBUTION

plan SPEED MODEL"

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

SIMULATION PARAMETERS 2017 WORLD ITT(BERGEN)
‘ .%' # - .v.‘
3 VIRTUAL PRO RIDERS

Rider 1 73 kg 0.225 475 W
Rider 2 78 kg 0.234 470 W
Rider 3 75 kg 0.227 412 W

(‘I‘MapdahQOpmSuuﬂhp oonwiumrs OC‘BY\*‘.A Imnuy@lhpbox

Rider 1 41.35 4494kph
2 Rider 2 42:54 +0118" 43.57kph 466W
3 Rider 3 4519 +03'44" 41.24kph 406W
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Altltude (m)

INDIVIDUAL TIME TRIAL

SIMULATION RESULTS

59S SAVED OVER 31KM VS CONSTANT-POWER STRATEGY!!
Power e LOOK LIKE INTERVAL TRAINING

|
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INDIVIDUAL TIME TRIAL

IT FEASIBLE?

IS

Mean maximal power curves
5753

®Best  @Thisride Reset zoom

550

E 525 WHAT WE ASK HIM TO DO
g 500
475
450
5 10 15 20 25 30 35 40
Time {min)

W 1779 1,579 1,440 1,305 1,84 1052 961 685 649 589 554 544 531 499 490 475 473

Best W/Kg 2541 22.55 2057 18.64 1691

1203 13.73 1242 1044 978 927 887 842 792

L7 759 733 712 700 679 676

Kg 70 70 70 70 70 70 /0 70 70 70 70 70 o 70 70 70 70 70 70 70 70

W 5/ 574 574 574 574 574 574 574 574 574 574 574 574 534 503 486 492 483 464 470 473

This W/kg 820 820 820 820 820 820 820 820 820 820 820 820 820 7&3 /19 6894 02 4689 6463 671 676

ride

Kg 70 70 0 70 70 70 /0 70 70 70 70 o 70 70 70 70 70 70 70 70 70

% 3228 3638 3988 4401 48.50 54.58 5976 6603 78.60 83.89 8847 9250 9742 9631 9252 9147 9588 96.78 4.63 7895 9999
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TEAM TIME TRIAL

SIMULATION PARAMETERS

6 VIRTUAL PRO RIDERS

2017 WORLD TTT (BERGEN)

Rider 1 73 kg 0.225 475 W
Rider 2 78 kg 0.234 470 W
Rider 3 75 kg 0.227 412 W
Rider 4 68 kg 0.210 374 W
Rider 5 59 kg 0.184 359 W
Rider 6 63 kg 0.191 385 W
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TEAM TIME TRIAL

THE DIFFERENT TESTED SCENARIOS

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

IT IS WORTH
DROPPING RIDERS

Rider 4 - Rider 3 Finisher Finisher Finisher Finisher ->22km ->28km

B E ST ST R AT E G Y +00:00 4 Rider 4 - Rider 3 Finisher Finisher Finisher Finisher ->28km ->28km
9 “40.us +00:25 4 Rider 4 - Rider 3 Finisher Finisher Finisher Finisher ->38km ->28km
4 48:05 +00:25 o Rider 4 Finisher Finisher Finisher Finisher Finisher ->22km
5 48:05 +00:26 o Rider 4 Finisher Finisher Finisher Finisher Finisher ->28km
6 48:06 +00:26 4 Rider 4 - Rider 5 Finisher Finisher Finisher ->38km Finisher ->28km
7 48:06 +00:27 4 Rider 4 - Rider 3 Finisher Finisher Finisher Finisher ->31km ->28km
48:22 +00:42 ) Rider 3 Finisher Finisher Finisher Finisher ->22km Finisher
9 48:23 +00:43 o Rider 3 Finisher Finisher Finisher Finisher ->28km Finisher
10 48:26 +00:47 o Rider 4 Finisher Finisher Finisher Finisher Finisher ->38km

Finisher Finisher Finisher Finisher Finisher Finisher

ALL RIDERS FINISHING
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TEAM TIME TRIAL

WEAKEST RIDER ACTUALLY
BEST RIDER TAKES LONGER PULL CONTRIBUTES BUT ONLY FOR 21.8km

® 4740 &) 03.64 kph MR 4 riders 0. Rider 4 - Rider 3 Pull time +
®© ©) ©) O) ®
® 24:58 ® 07:14 O 0429 06:08 ® 04:51

Rider 1

~
~
W
)
D
t
s
=
w
~
e
w
=)
=3}
n

Rider 6 1Bs 1os 13s 7s 16s

Rider 2 4s 165 7s 165 16s

Rider 5 8s 9s 35 12s 10s

Rider 3 bs DROPPED DROPPED DROPPED DROPPED

Rider 4 2s 1s DROPPED DROPPED DROPPED

¢ 6B 0B 6B 0
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- CONCLUSION
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CONCLUSION

TTT ALGORITHM MODELS THE DYNAMIC OF RIDING WITHIN A GROUP
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OPTIMAL TRAIN/PACE IN THE LAST CLIMB OF A MOUNTAIN STAGE
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CONCLUSION

ALMOST ALWAYS TAKE A TT BIKE
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INDIVIDUAL TIME TRIAL

HOW IT WORKS

BEST

RIDER FEATURES STRATEGY

Mass, CdA, power curve

Profile, road
WEATHER Wnd ROUTE
Ing, surface, turns POWER CURVE

temperature CHECKING
POWER TO t >t
SPEED MODEL* t <t ,
CONSTANT New ITT
POWER duration: t,
CHANGE OF
STRATEGY New power POWER TO

POWER
DISTRIBUTION

plan SPEED MODEL"

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

BEST

QR QR STRATEGY

RIDER FEATURES TTT duration and speed

POWER TO

WEATHER

SPEED MODEL

ITT MODEL ndrOpped > nmaX ndropped < nmax

Power distribution

BEST INDIVIDUAL Dropped rider(s)

PERFORMANCES New pull
power & POWER CURVE

distribution CHECKING

TEAM

DYNAMICS
ALGORITHM




Rider 1
Mean maximal power curves

Power (W)

Rider 2
Mean maximal power curves

Power (W)

Rider 3
Mean maximal power curves

Power (W)
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TEAM TIME TRIAL

FEASABILITY

Rider 6

Mean maximal power curves
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Rider 5

Mean maximal power curves
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Rider 4
Mean maximal power curves
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Power (W)
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RIDERS START BEING DROPPED
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DATA ANALYSIS

SESSION ANALYSIS SOCIAL NETWORK

CUSTOMIZED TRAINING PLAN ; RACE/PACING STRATEGY
» Cycling
TP S - ower
¥ BIKE SPUT Lab



http://www.goldencheetah.org/
https://www.todaysplan.com.au/
https://www.todaysplan.com.au/
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INDIVIDUAL TIME TRIAL

Race intervals

6.52km 6.52km 08:18 08:18 472kph 472kph

212km 15.64km 10:37 18:55 51.5kph 49.6kph 37w 448W -1.0%
Z1km 22.75km 08:58 2753 47.6kph 490kph S10W 4468W 1.0%
5.0km 2775km 0532 3325 54.2kph 49.8kph 349W 448W -1.7%
3.41km 31.16km 08:14 4140 24.8kph 449kph S74W 473W 89%
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WEATHER EFFECTS

44:46 46:13 46:06 46:42

-

BEST CONSTANT PERFECT ROUGH
POWER ASPHALT ROAD

POWER CURVE

45:03 47:29

-20W +20W
WIND DIRECTION

45:21 46:35 45:53 47:14

ROAD SURFACE

-5KPH +5KPH -20° +20°
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INDIVIDUAL TIME TRIAL

Influenc®pfivnal Ibike forttheTNMTduration

NORMAL
BIKE! N
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" WIND SPEED "rBRECTION: SPEED:

WIND DIRECTION (3)
WANEW 38KPH
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TEAM TIME TRIAL

S, 5L L 5L BEST
STRATEGY

?

WEATHER t,>t,,

t, < tn—1 or ndropped > nmax

n

New TTT duration: t,

ITT MODEL

POWER TO
SPEED MODEL

Power distribution
BEST INDIVIDUAL

PERFORMANCES

New pull Dropped rider(s)

power & POWER CURVE
distribution CHECKING

TEAM

DYNAMICS
ALGORITHM




