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Pedro JIMÉNEZ-REYES Which one can produce more force?

Which one is the most powerful ?

Who can produce more force?

From Yamauchi & Ishii, 2007, JSCR 

Bosco et al, 1995
Rahmani et al, 2001
Samozino et al, 2014
Jaric 2015

Sargeant et al, 1981
Vandewalle et al, 1987
Dorel et al, 2010
Samozino et al, 2007

Yamauchi & Ishii, 2007
Samozino et al, 2012
Bobbert, 2012

Jaskolska et al, 1999
Morin et al, 2010

Rambeau et al, 2008
Garcia-Ramos et al, 2016
Sreckovic et al, 2015

FORCE PRODUCTION CAPABILITIES
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From Yamauchi & Ishii, 2007, JSCR 
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• Differences between athletes

Rugby

Gym
Young boy

Forward player
102 kg
1,76 m

Back player
86 kg

1,84 m

Samozino & Morin, Sport & Vie, 2010
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• Independent from Pmax
• Differences between athletes

• Sensible to training

Rugby

Gym

Young boy

Heavy load trainingBallistic training

Force Force
Cormie et al, 2010

FORCE PRODUCTION CAPABILITIES

JUMPING & FVP ANALYSIS: HOW?
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Mass + Load

Jump height

Push-off distance

Samozino et al, 2008, J Biomech

hPO

Loaded SJ or CMJ

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

Pierre Samozino

Univ Savoy

Samozino et al, 2008, J Biomech

Mass + Load

Jump height

Push-off distance

Loaded SJ or CMJ

Optimal 

Profile

FV 

imbalance

Pmax & FV Profile

FV imbalance

Field testing

Comparison between athletes

Individual optimisation

F-V Profile

F0 v0

Pmax
FVIMB

A SIMPLE FIELD METHOD

4-5 loaded jumps

Simple computations

Prediction errors : 4-

6%

Lower limb extension range

Pmax
F-v ProfileBest Performance

Validity ??

Samozino et al, 2012, MSSE

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

THEORETICAL EVIDENCE
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48 high level Sport men

(Soccer, Sprinters, Rugbymen)

Squat Jump performance was significantly related to HIGH Pmax AND LOW FV imbalance

54 high level Sprinters and jumpers

Same result in CMJ

EXPERIMENTAL EVIDENCE

EXPERIMENTAL EVIDENCE • 48 sportsmen (pro soccer, rugby, athletics)

• Pmax, FV profile, SJ performance

• Statistical control of the effect of Pmax and FV profile on SJ performance

CONCLUSION

JUMPING & FVP ANALYSIS: WHY?

1RM 

Assessment…

Different kind of 

jumps…
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Enough INFO…

- FVP PROFILE � INFO FV RELATIONSHIP

- FVP PROFILE � NEEDS OF ATHLETES

- FVP PROFILE � INDIVIDUALIZATION

- FVP PROFILE � RE-CHECKINS…FOLLOW-UP
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TYPICAL EXAMPLES – FVP PROFILES
Pmax

27.8 27.4

OPTIMAL FV PROFILE

FORCE ORIENTED PROFILE

Different FV PROFILE - FVIMB

Same Pmax & Hpo

And Jumping 

Performance??

Hpo

35 36

FVIMB

99 143

SJ – 38cm SJ – 36.3cm
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TYPICAL EXAMPLES – FVP PROFILES
Pmax

28.1 27.9

Different FV PROFILE - FVIMB

Same Pmax & Hpo
And Jumping 

Performance??

Hpo

32 32

FVIMB

117 153

SJ – 36.5cm SJ – 34.7cm

FORCE ORIENTED PROFILE
FORCE ORIENTED PROFILE
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TYPICAL EXAMPLES – FVP PROFILES
Pmax

30.2 30.3

Different FV PROFILE - FVIMB

Same Pmax & Hpo
And Jumping 

Performance??

Hpo

34 35

FVIMB

56 39

SJ – 37.4cm SJ – 33.5cm

VELOCITY ORIENTED PROFILE VELOCITY ORIENTED PROFILE

B is less powerful….but better individual FV balance

� better performance
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Training should be individualized according to FV imbalance

� better performance for BOTH players

-28%

-37%

Training Orientation…

OPTIMAL FV 

PROFILE FVIMB

FORCE DEFICIT

VELOCITY DEFICIT

TRAINING WHAT and HOW?

POWER

JUMPING
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ONE-SIZE-FITS-ALL INDIVIDUALIZED F0

SJ

1RM

v0

SJ HZT

SPECIFICITY EXERCISES

�9 weeks
�OPTIMIZED (46) vs NON-OPTIMIZED (18)

Experimental group:

22 force deficit

18 velocity deficit

6 well-balanced

High Force Deficit

Low Force Deficit

Well-Balanced

Low Velocity
Deficit)

High Velocity
Deficit

NON-OPTIMIZED

One-size-fits-all

Well-Balanced
Training

No training

Sensibility
F-v Profile

OPTIMIZED GROUP CONTROL GROUP
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Force Deficit

Velocity Oriented
Profile

Strength Training

High

Low

Training Exercises

Assessment

Tra
in

in
g

Well-Balanced

Optimal FV Profile

Balanced Training

Increase Pmax

Improve Jump

Training Exercises

Assessment

Tra
in

in
g

Velocity Deficit

Force Oriented
Profile

Velocity Training

High

Low

Training Exercises

Assessment

FVIMB
F0

SJ

1RM

v0

SJ HZT

Force Deficit

Well-Balanced

Velocity Deficit

EFFECTS ON F-V IMB

WB GROUP :

= Optimal profile

FD GROUP :

▼ F-v imbalance

VD GROUP :

▼ F-v imbalance

NON-OPTIMIZED GROUP :

▲ F-v imbalance

CONTROL GROUP :

▲ F-v imbalance

EFFECTS ON JUMP HEIGHT

WB GROUP :

▲ Jump Height 6/6

FD GROUP :

▲ Jump Height 22/22

VD GROUP :

▲ Jump Height 18/18

NON-OPTIMIZED GROUP :

▲ ▼ Jump Height 8/18

CONTROL GROUP :

▲ ▼ Jump Height 9/20

Optimized

Group

46/46 

subjects

increased

12.7 ± 7.4 % 

Non-Optimized

Group

7/18 

subjects

increased

2.3 ± 4.7 % 
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Deficit in force…ok…but how do you fix a velocity deficit?

< BW

How fast is a Horizontal Jump ? Horizontal 

Squat Jump

Samozino et al. IJSPP In Press

SJ SJ

CONCLUSSION & PRACTICAL APPLICATION

Individualized training program specifically addressing the FV
imbalance is more efficient in improving jump height than a

traditional one-size-fits-all program overlooking FV imbalance

S&C coaches should quantify and consider individual FV imbalances to

orient and individualize training loads and exercises to :

• optimize FV profile

• and/or increase Pmax

• in turn, improve jump performance
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INDIVIDUALIZED TRAINING and VARIABILITY?

9 weeks

FVIMB - reduction

JUMP HEIGHT – improvement

EFFECTIVENESS

9 weeks = Optimal Profile?

How long = Optimal Profile?

Variability depends on Initial FV Profile?

New study…New study…

9-weeks

Variability

EFFECTS ON F-V IMB

FD GROUP :

▼ F-v imbalance

VD GROUP :

▼ F-v imbalance
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EFFECTS ON JUMP HEIGHT

FD GROUP :

▲ Jump Height 36/36

VD GROUP :

▲ Jump Height 24/24
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SJ
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LVD
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EFFECTS ON F-V IMB

FD GROUP :

▼ F-v imbalance

VD GROUP :

▼ F-v imbalance

Optimal FV Profile DE-TRAINING
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Training to Optimal Profile and Detraining

FD

HFD

LFD

VD

HVD

LVD

EFFECTS ON JUMP HEIGHT

FD GROUP :

▲ Jump Height 36/36

VD GROUP :

▲ Jump Height 24/24

Optimal FV Profile DE-TRAINING
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FD
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LVD

High Force Deficit

Low Force Deficit

High Velocity Deficit

Low Velocity Deficit

18 subjects

18 subjects

10 subjects

14 subjects

Optimized Group Subjects

82.7 %

67.9 %

81 %

65.6 %

FVIMB

17.1 %

7.7 %

11.6 %

9.1 %

JUMP

15.9 ± 3.8 
(9 – 25 weeks)

9.2 ± 2.0 
(6 – 13 weeks)

9.6 ± 1.9 
(7 – 13 weeks)

8.0 ± 2.1 
(4 – 12 weeks)

Individualized

Time

INDIVIDUALIZED TRAINING PROCESS UNTIL OPTIMAL FV PROFILE
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