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Teammates & Inputs
Team Work



Some parts 
of all this might
lead nowhere (time 
will tell)

Until then….

2007…



Training should be individualized…

Based on WHAT?



MACROSCOPIC APPROACH: BIG PICTURE FIRST

R. McNeill Alexander
(1934-2006) 

University of Leeds (UK)

Pietro E. di Prampero
Università Degli Studi di 

Udine (Italy)

The simpler the model, the clearer it is which of its 
features is essential 

to the calculated effect (performance)
Underlying mechanisms not 

studied first…
but NOT NEGLECTED



Which one can produce more « force »?

FORCE-VELOCITY Individual Spectrum



McCartney et al., 1983,
J Appl Physiol
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Bosco et al., 1995, Eur J Appl Physiol
Rahmani et al., 2001, Eur J Appl Physiol

Rambaud et al., 2008, 
J Strength Cond Res
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MULTIJOINT EXERCISES: LINEAR F-V RELATIONSHIP

C. Giroux
PhD Thesis, 2014



« Strong » at Low Velocity « Strong » at High Velocity

14 sports    >500 athletes Leisure to elite level
No correlation overall, same sub-group outcome for each level and each sport, SAME RESULTS FOR SPRINTING

NOT the reality The reality

More maximal force           More maximal velocity

Red: F0-V0 correlation
Blue: Individual FV profiles

Jimenez-Reyes et al.
Peer J, 2018



« Vertical » 
FVP Profile 



Velocity (m/s)

1RM

SJ

« Unloaded »
Conditions



 Scales – ruler
 2-4 good loaded jumps
 Jump height

OK, How can we do with field devices??

Mass + Load
Jump height
Push-off distance

hPOSamozino et al, 2008, J Biomech
Palmieri et al, 2014, CMBBE
Giroux et al, 2015, IJSM
Jimenez et al, 2017, IJSPP

Pierre Samozino
Univ Savoy



For a same given Pmax , 
Many F-V profiles possible….

Which one(s) maximize Jump Performance ??

All athletes need WATTS
In terms of F and V…who needs WHAT?

Pierre Samozino
Univ Savoy



Prediction errors : 4-6% Lower limb extension range

Pmax
F-v ProfileBest Performance

Validity ??

Samozino et al, 2014, IJSM

Interest ??

 Pmax

Improve performance with

 FV imbalance

- 30 %

Optimal Fv profile
For a given Pmax

FV Profile
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Samozino et al, 2010, J Theor Biol « force » profile « velocity » profile 

A MACROSCOPIC BIOMECHANICAL MODEL

Samozino et al, 2012, MSSE



B is less powerful….but has better individual FV balance 
 better SJ performance

jb morin

TYPICAL EXAMPLES



jb morin



« Optimized » 
Training



Pedro JIMENEZ-REYES
URJC, Madrid

9 weeks (mistake #1)
OPTIMIZED (46) vs NON-OPTIMIZED (18)

Experimental group:

22 force deficit
18 velocity deficit
6 well-balanced

PILOT TRAINING STUDY



Velocity
Deficit

Force Deficit

Optimized Training NON-Optimized

Optimized Group
46/46 subjects increased

above SWC
12.7 ± 7.4 %

JUMP HEIGHT

Non-Optimized Group
7/18 subjects increased

above SWC 
2.3 ± 4.7 %



Pedro JIMENEZ-REYES
URJC, Madrid

Replication - Improvement
REALLY individualized
Training and Detraining kinetics



Deficit in force…ok…but how do you fix a velocity deficit?

< BW



« Toothpaste Tube Theory »

Don’t do the same better
Do something ELSE

SUMMARY…



« Horizontal » Profile 



1 second….10 to 12-m

Matt Cross
(Univ Savoie & Nice

AUT, Auckland)
@MattCrossNZ



Two (im)possibilities

INSTRUMENTED SPRINT TREADMILL
St-Etienne, France
Doha, Qatar

FORCE PLATES
INSEP, Paris, France (7m)
Kanoya, Japan (50m+)



vmax

τ

v(t) = vmax.(1-e(-t/τ)) 
Furusawa et al., 1927
Henry, 1954
Volkov & Lapin, 1979
di Prampero et al., 2015
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2016: P. Samozino
OK, How can we do with field devices??



2016 AND 2019: VALIDATION AGAINST FORCE PLATES



2016 AND 2019: VALIDATION AGAINST FORCE PLATES

Simple inputs (body mass, running velocity)

High reliability

In practice…1 acceleration up to Vmax



jb morin

@MySprintApp2016: P. Jiménez-Reyes

SIMPLER THAN SIMPLE…

Iphone / iPad: 

240 frames/s

EJ Marey, 1885, 24 fps

Pedro JIMENEZ-REYES
URJC, Madrid



FORCE-VELOCITY-POWER outputs of Usain Bolt’s World Record
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Field Measurements
In competition 
conditions

Computing

Max Power Output of 
30 W/kg reached 
after about 1 s…

Power = Force x Speed…
Specific, Field Sprint Force-Velocity-Power profile



Applications:
Training



TYPICAL EXAMPLE:
Player is « slow »……but has high velocity capabilities !

40-m test : 6.21 vs 6.37 s



Same 30-m time, very different FVP profiles…

EXAMPLE: ELITE RUGBY UNION TEAM FOLLOW-UP



What training input(s) 
for what component(s) 

of the FV spectrum?

Towards Individualized Sprint Training…

Morin et al. 2017 IJSPP
Cross et al. 2018 IJSPP
Cross et al. 2019 PLoS One
Lahti et al. Under review

EXPLORING
120%BM sleds to 10% OVERSPEED

entire spectrum !



Applications:
Injury

Management

PREPARE & REPAIR



Season follow-up… Primary prevention & Training Content Management



Sprint Mechanics
and Performance = 

final functional steps
PREPARE REPAIR

REHABILITAITON
TARGET REFERENCE 

PROFILE (PRE-INJURY)

Return to sport …or return to (sprint) Performance

Jurdan Mendiguchia
Zentrum Center
Baranain, Spain



Return to sport …or return to (sprint) Performance

FV SPRINT PROFILE FOR AN INJURED PLAYER: 3 TESTS

1 & 2 = PRE-INJURY

Test Date Height
(m)

Mass 
(kg)

30-m 
Time (s)

V Max 
(m/s)

F0 
(N/Kg)

V0 
(m/s)

P Max 
(W)

P Max 
(W/Kg) DRF FV 

slope RF_10mRF Peak

1 21/09/2017 1,87 95 4,58 8,88 6,98 9,20 1524 16,1 -7% -72,1 32% 50%

2 22/11/2017 1,87 95 4,62 8,39 7,63 8,65 1567 16,5 -8% -83,9 32% 52%

3 09/02/2018 1,87 95 4,48 8,55 8,40 8,80 1755 18,5 -9% -90,7 32% 55%

TEST 3: AFTER return-to-sport, to validate the « return to performance »

Johan Lahti
(Univ Nice)

@lahti_johan

Use in prevention ??
Sprint mechanics as 

a « risk » factor



1/ Is F-V-P profile related to a higher risk?

2/ Could it be an objective parameter in the prevention process? 

Ongoing 3rd-season large observational follow-up in several groups

jbmorin.net

Use in Prevention?

Sprint « pattern » 
and pelvic control  

as additional
pieces of the puzzle

COMPREHENSIVE STUDY

http://jbmorin.net/


Merci !

jbmorin.net
@jb_morin
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