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Field > Maths / Lab / Papers = Field

-

2007...

Some parts

of all this might

lead nowhere (time

will tell) <
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Until then..v
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Interpreting Power-Force-Velocity Profiles
for Individualized and Specific Training

Jean-Benoit Morin and Pierre Samozino
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MACROSCOPIC APPROACH: BIG PICTURE FIRST

R. McNeill Alexander
(1934-2006)
University of Leeds (UK)
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L Underlying mechanisms not :
studied first...

but NOT NEGLECTED

NATIONAL STRENGTH AND
CONDITIONING ASSOCIATION

Sc

THE ROYAL
SOCIETY

Modelling approaches in biomechanics

R. McN. Alexander
School of Biology, University of Leeds, Leeds LS2 9FT, UK (r.m.alexander(@leeds.ac.uk)

Conceprtual, physical and mathematical models have all proved useful in biomechanics. Conceptual mod-
els, which have been used only occasionally, clarify a point without having to be constructed physically
or analysed mathematically. Some physical models are designed to demonstrate a proposed mechanism,
for example the folding mechanisms of insect wings. Others have been used to check the conclusions of
mathematical modelling. However, others facilitate observations that would be difficult to make on real
organisms, for example on the flow of air around the wings of small insects. Mathematical models have
been used more often than physical ones. Some of them are predictive, designed for example to calculate
the effects of anatomical changes on jumping performance, or the pattern of flow in a 3D assembly of
semicircular canals. Others seek an optimum, for example the best possible technique for a high jump.
A few have been used in inverse optimization studies, which search for variables that are optimized by
observed patterns of behaviour. Mathematical models range from the extreme simplicity of some models
of walking and running, to the complexity of models that represent numerous body segments and muscles,
or claborate bone shapes. The simpler the model, the clearer it is which of its features is essential to the
calculated effect.

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

features is essential
to the calculated effect (performance)
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Which one can produce more « force »?

I+ denend< on the velocityv

?7_ FORCE-VELOCITY Individual Spectrum
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y=—1.016x+266.59
r=0.992
P<0.001

MULTUOINT EXERCISES LINEAR F-V RELATIONSHIP
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Why is the force-velocity relationship in leg press tasks quasi-linear rather

! than hyperbolic?

0..25 EI.._S D..?j 1:0
Velocity (m.s
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[} 5 [
Jump maximal theoretical velocity V0 (m/fs)

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

Jump maximal theoretical velocity W0 (m/s)

More maximal force £ More maximal 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

NSCA® #Coaches20

NATIONAL STRENGTH AND
CONDITIONING ASSOCIATION




« Vertical »
FVP Profile

Sports Medicine
https://doi.org/10.1007/s40279-019-01073-1

CURRENT OPINION /'j

When Jump Height is not a Good Indicator of Lower Limb Maximal
Power Output: Theoretical Demonstration, Experimental Evidence
and Practical Solutions

Jean-Benoit Morin'*© - Pedro Jiménez-Reyes? - Matt Brughelli* - Pierre Samozino®*
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¥ Thieme

Where does the One-Repetition Maximum Exist on the
Force-Velocity Relationship in Squat?

Authors
Jean Romain Riviére', Jérémy Rossi?, Pedro |imenez-Reyes3, Jean-Benoit Morin®, Pierre Samozino'
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International Journal of Sports Physiology and Performance, 2017 Za
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2 ORIGINAL INVESTIGATION

How FAST IS A HORIZONTAL SQUAT JuMP?

Pierre SAMOZINO", Jean Romain RIVIERE!, Jérémy ROSSi?, Jean-Benoit MORIN?, Pedro JIMENEZ-
REYES*

« Unloaded »
Conditions

Starting position
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OK, How can we do with field devices??
D Journal of Biomechanics 41 (2008) 2940-2945

» 2-4goo
» Jump h

Pierre Samozino
Univ Savoy

squat jump

F=m i—k 1
Pierre Samozino [*, =me hp{) dfrique H
Exercise Physiology Laboratoly (i saint-Etienne, CHU Bellevue—Mede
ﬁ 1'_" — g_h "
pPROVED 2 Jump height
L ) h h B .
~ — N P=’"g(h_+ ]) % Push-off distance
Validity \_ PO -
and reliability
_ SlandCMJ )
Samozino et al, 2008, J Biomech
Palmieri et al, 2014, CMBBE
Girouxetal, 2015, /SM Y
Jimenez et al, 2017, l/SPP 2
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« Velocity » Profile « Force » Profile

Fo
? F Pmax ;-\ :\ Pmax ”H
1 0 1 1 1
= = S
~ \;-* ~ ~— Pierre Samozino
§ g § 'g Univ Savoy
e 3 i 3
a. (a
Vo
Velocity (m.s™) v, Velocity (m.s™1)
For a same given P
Athlete 1 9 max!  Athlete 2
Many F-V profiles possible....
Which one(s) maximize Jump Performance ??
- Journal 1.31" Cc:;::;s“llst’:;j:lhl.a:l[; 'm E‘:cicr::c”D:rloc:t
T%‘igfggd] Journal of Theoretical Biology
All athletes need WATTS 7
p— 1 Jumping ability: A theoretical integrative approach
e | Intermsof FandV..who needs WHAT? Pierre Samozine * Jean-Benoft Morin, Frédérique Hintzy. Alain Bell
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A MACROSCOPIC BIOMECHANICAL MODEL

Samozino et al, 2012, MSSE

[ e
Optimal Force-Velocity Profile in Ballistic ‘ B Sev| 2 — .
Movements—Altius: Citius or Fortius? VTOmax = V 2 +@ (2v F mﬂq‘sf’r gsina ) +

PIERRE SAMOZINO', ENRICO REIC?, PIETRO ENRICO DI PRAMPERO’, ALAIN BELLP,
and JEAN-BENOIT MORIN?

;Laboratory of Exercise Physiology (EA4338), University of Savoy, Le Bourget du Lac, FRANCE; Pm ax
Department of Biomedical Sciences and Technologies, University of Udine, Udine, ITALY; and
SLaboratory of Exercise Physiology (EA4338), University of Lyon, Saint Etienne, FRANCE Best Performance F'V PrOfiIe
 Prediction errors : 4-6% Lower limb extension range
a Validity ?? Optimal Fv profile
0.5 -
a Interest ?? € 0457 foragivenPmax & . - ’ Int | Sports Ned 2014; 35: 505-510
g 047 I -30 %
Q 0 . - .
€ 034 @00 A Force-Velocity Profile: Imbalance Determination and
g 0.3 - Effect on Lower Limb Ballistic Performance
"'q:, 0.25 + Authors P. Samozino', P. Edouard™*, 5. Sangnier**, M. Brughell, P. Gimenez’, 8. Morin’
o 0.2 4
£ 015 - Improve performance with
Q.
E 01 i Vitesse F Vites Force
2 0.05 - ForE’e{‘ WDET = wtm v; z Pmax
D r Ll L L L] L] z H
60 50 -40 -30 20 -10 0 v/ K FVimbalance
< « force » profile | FV Profile « velocity » profile > Samozino et al. 2010, J Theor Biol
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TYPICAL EXAMPLES

Athlete A

‘IE 50 VTC-Pmax = 31.3 W/kg :,
2 45 FV, , = 49% 3
§ 40 “‘..Sfl’c.pr SJ height =37.2 cm s
£ 35 ; S
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Velocity (m/s)

NATIONAL STRENGTH AND

UNIVERSITE 225 5 ;
COTE DAzUR 3+ )0 morin

Athlete B
45 VTC-Pmax = 27.8 W/kg
40 FV, ., =99%
R SJ height = 39.0 cm
30

L — N < B — I |

3 4
Velocity (m/s)
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UNIVERSITE =% i i
E( COTE DAZUR 8% Jb morin
Time NAME ’ Body Mass (kg) : "Université

Lower limb length {m) : Nice
Firstname (& HI-;I:if:I;nnt]:' .51+|I|,ili:L wntipolis
Condition (% BW) Additional Mass (kg) Total Mass (kg) H1 (m) H2Z {m) H3 (m) Hmax {m) F (M) WV [m.z=1) r
0 102.0 0.545 4 r
20 122.0 0417 Fo (M)
30 132.0 0.371 ] Fo (Mikg)
40 142.0 0.327 Sfv (N.s/m)
50 152.0 Sfv (N.s/mikg)
&0 162.0 0248 - Vo
Pmax (W)
Pmax {Wikg)
102 5fv opt (M.s/m/kg)
Fo (N/kg) 29.3
2400
Vo 5.33
2350 Pmax (W/kg) 39.0
= -560.88x + 2987
Y = 0 99464 Sfv (N.s/mkg) | -5.50
2300 )

F-v Profile = 30
u o
22250 54% % 25
a of the optimal = 20
I?Eﬂﬂ FORCE is to be ] 15
developped o
2150 T
F-v Profile = 10
0 ]
2100 44%, 0
2050 of the optimal 0.0 2.0 40 6.0
0.0 0.5 1.0 15 20 Rt b L Velocity (m/s)
Velocity (m/s) developped




« Optimized »
Training
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PILOT TRAINING STUDY @
Py N

-9 weeks (mistake #1) |
- OPTIMIZED (46) vs NON-OPTIMIZED (18) &=

Pedro JIMENEZ-REYES

URJC, Madrid
Experimental group:
22 force deficit -
. . & frontiers L CRICINAL RESEARCH
18 VeIOC|ty defl(:lt in Physiology doi: 103389/ phys.201 600677
6 well-balanced 2

Effectiveness of an Individualized
Training Based on Force-Velocity
Profiling during Jumping

Pedro Jiménez-Reyes, Pierre Samozino?, Maitt Brughelli® and Jean-Benoit Morin 3 4*
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Optimized Training NON-Optimized

160 160 1
150 7 —— Hig h-velocity deficit / 4 Ve I Ocity iz B
140 - ! L. 130
150 - . eflclt iiz : —a— Low-velocity deficit ‘g
—A— Low-velocity deficit 2 100 { -8—wellbalanced
120 - E 90
110 - : 80 —o— Low-force deficit
E' S 70
E 100 —_-H“]**H- O S S S N N S S S S S N S S S S S S S B B S B B B B B B B B e . é 60 —
E 90 - =0 —e— High-force deficit >~
< 40
x 380 20 1
£ —o— Low-force deficit 20 -
g 70 n @ 10 —+—Non-Optimized @@ MEAN Non-OPTIMIZED —o—Control @) MEAN Control
g 60 - % Fo rce DEfICIt ° PRE-INTERVENTION POST-INTERVENTION
®-
50 -
40 - —=— Hig h-force deficit »
30 -
JUMP HEIGHT
20 -
10 - H H L] L]
Optimized Group Non-Optimized Group
0 46/46 subjects increased i i
PRE-INTERVENTION 7/18 subjects increased

above SWC above SWC
12.7+7.4% 23+4.7%
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Replication - Improvement 0T OFF THE PRESS .
REALLY individualized . —
Training and Detraining kinetics =
B
@PLOS|ONE sl |
140
RESEARCH ARTICLE 120 }
Optimizec = — . - -
. = 100 | —=0—FD
using the 5 _ o
adaptatio 2 80| -
Pedro Jiménez-Re) % 60 L ===\VD
1 Centre for Sport Stuc & T Vb
Laboratoire Interuniver c a0 L - 4= LVD
LAMHESS, Nice, Franc
* peterjr49 @ hotmail.cc 20 L
0

Training to Optimal Profile and Detraining
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Deficit in force...ok...but how do you fix a velocity deficit?

1 _1RM
0 < BW

25 1 Squat Jump

0 T r -
0.0 1.0 2.0 3.0 4.0

Velocity (m/s)

Craig Twentyman

@CraigTwentym
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SUMMARY...

« Toothpaste Tube Theory »

= —

Don’t do the same better
Do something ELSE

#Coaches20




« Horizontal » Profile
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Sports Med
DOI 10.1007/s40279-016-0653-3

@ CrossMark

REVIEW ARTICLE

Methods of Power-Force-Velocity Profiling During Sprint

Running: A Narrative Review

Matt R. Cross' + Matt Brughelli' - Pierre Samozino® + Jean-Benoit Morin'?

® Springer International Publishing Switzerland 2016

Abstract The ability of the human body to generate
maximal power is linked to a host of performance out-
comes and sporting success. Power-force-velocity rela-
tionships characterize limits of the neuromuscular system
to produce power, and their measurement has been a
common topic in research for the past century. Unfortu-
nately, the narrative of the available literature is complex,
with development occurring across a variety of methods
and technology. This review focuses on the different
equipment and methods used to determine mechanical
characteristics of maximal exertion human sprinting. Sta-
tionary cycle ergometers have been the most common
mode of assessment to date, followed by specialized
treadmills used to profile the mechanical outputs of the
limbs during sprint running. The most recent methods use
complex multiple-force plate lengths in-ground to create a
composite profile of over-ground sprint running kinetics
across repeated sprints, and macroscopic inverse dynamic
approaches to model mechanical variables during over-
ground sprinting from simple time-distance measures dur-
ing a single sprint. This review outlines these approaches

B2 Matt R. Cross
meross@aut.ac.nz

Sports Performance Research Institute New Zealand
(SPRINZ), Auckland University of Technology, Auckland,
New Zealand

Inter-University Laboratory of Human Movement Biology,
University Savoie Mont Blanc, Le Bourget-du-Lac, France

*  Université Cote d"Azur, LAMHESS, Nice, France

Published online: 28 November 2016
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chronologically, with particular emphasis on the compu-
tational theory developed and how this has shaped subse-
quent methodological approaches. Furthermore, training
applications are presented, with emphasis on the theory
underlying the assessment of optimal loading conditions
for power production during resisted sprinting. Future
implications for research, based on past and present
methodological limitations, are also presented. It is our aim
that this review will assist in the understanding of the
convoluted literature surrounding mechanical sprint pro-
filing, and consequently improve the implementation of
such methods in future research and practice.

Power-force-velocity relationships can be assessed
during maximal sprinting using a variety of
methods and technologies — from multiple trials
performed on friction-braked cycle ergometers
and specialised treadmills, to ‘simplified’
techniques employing a single over ground trial
measured via timing gates, radar, or even cellular
devices.

Although the direct development of mechanical
profiling spans almost a century, the rapid
expansion of these and other methods in recent years
has led to limited data on modern equipment.
While there is growing evidence to support the value
of these techniques, future studies should look to
collect normative data on highly trained cohorts and
examine their usefulness in orienting and assessing

training outcomes.

€ springer

Matt Cross
(Univ Savoie & Nice
AUT, Auckland)
@MattCrossNZ

1 second....10to 12-m
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Two (im)possibilities

L

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

L L

==
-14

INSTRUMENTED SPRINT
St-Etienne, France
Doha, Qatar
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OK, How can we do with field devices??
2016: P. Samozino

Scand J Med Sci S5ports 2015: we; se_ss © 2015 John Wiley & Sons AJS.
dois 10 11T sms. d 2490 Published by John wiley & Sons Ltd

CANDINAVIAN JIOURNAL OF
MEDICINE & SCIENCE
IN SPORTS

"

A simple method for measuring power, force, velocity properties,
and mechanical effectiveness in sprint running

P. Samozino', G. Rabita?, S. Dorel®, J. Slawinski?, N. Peyrot®, E. Saez de Villarreal®, J.-B. Morin’

—— Measured —— Exponential model

12 4 V
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2016 AND 2019: VALIDATION AGAINST FORCE PLATES

Contents lists available at ScienceDirect

Journal of Biomechanics

journal homepage: www.elsevier.com/locate/jbiomech
www.JBiomech.com

A simple method for computing sprint acceleration kinetics from
running velocity data: Replication study with improved design

Jean-Benoit Morin *“*, Pierre Samozino ”, Munenori Murata ¢, Matt R Cross "¢, Ryu Nagahara“
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2016 AND 2013: VALIDATION AGAINST FORCE PLATES
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SIMPLER THAN SIMPLE...

oy, N

o=’

2016: P. Jiménez-Reyes

S\ D

S
N D

~

w Pedro JIMENEZ-REYES
URJC, Madrid

Iphone /'’
240 framu

Freropears Forarial of Spores Scie
hrrp v/ /dx doiors/10_ 10S0/1 74

ORIGINAL ARTICLE

Sprint perforzyaanoance
smappr: Cormprarisornn wwi

NATTAL 1A ROMERO-EFRADR
I ANBULIIDIO?, FERMNADMNI>C
TORGE (GOIMNZAL EZ HERDMN
WICTT OR TORATIO-TEFET]

A PNrersery arad IWiassiothierapne Idepoartrrre
Carfrolic Lirsoersitm: af Sar drtoric. AT
Sreazre; oA lcaid de Fiermares §irmsmersio,
AT cocdricl, Spresive

EJ Marey, 1885, 2 _. J o

P Max (W) 1947.778

P Max (W/Kg) 27.825
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FORCE-VELOCITY-POWER outputs of Usain Bolt’s World Record
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curve
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Field Measurements
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Applications:
Training

s 2020 NSCA COACHES CONFERENCE #Coaches20

CONDITIONING ASSOCIATION




TYPICAL EXAMPLE:

Player is « slow »......but has high velocity capabilities !

FFF - CEPP Novembre 2012

Dr Pierre SAROZING

40-m test : 6.21 vs 6.37 s mﬁlﬁmmmﬁmm

CONTACT Jean.benait. morin@univ-st-etienne fr
pierre samozing @univ-savoiefr \/

g

Vmax  Fmax  Fmax P Temps 3 Vimax
thearique theorique theorique Pmax (W) (Wikg) Profil F-v Ml Mesuree g
Masse (kg) | Imis| (M) (Mg [mis)
YOH| @ BS 536 7.88 1135 16.5 -635 611 BB 719
FRANCK " 61 424 597 g50 134 -169 637 BAd

= L o
A A

L
A

Foroe Horiz ontale [N fAcg)
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EXAMPLE: ELITE RUGBY UNION TEAM FOLLOW-UP

Same 30-m time, very different FVP profiles...

@12 - - 25
—
=
::51 Athlete A
210 1 ete
o - 20
o7}
2
o
L
£
O N 15
N
S
T
- 10
- 5
0

10
Running Velocity (m/s)
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Power (W/kg)
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o
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o
=
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Ratio of Forces (%)
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30%
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(NI ; r ook - »'&"n‘

BN |
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Athlete A

4 6 8 10

Running velocity (m/s)
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Towards Individualized Sprint Training...
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N
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Power (W/kg)
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o

NATIONAL STRENGTH AND
CONDITIONING ASSOCIATION

What training input(s) Wk
for what component(s) g
of the FV spectrum? “
£ oo EXPLORING
;_250% | _120‘VBM sleds to 10% OVERSPEED
S entire spectrum |

17T N Morin et al. 2017 1JSPP

| | Cross et al. 2018 1/SPP
Cross et al. 2019 PLoS One
Lahti et al. Under review
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Applications:

Injury
Management
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Season follow-up...
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Phy=scal gualities evabuated during the accel Rlon Performa
Vimax Fmax Frmax. Horizontal Forcoe-
maan BF an Time @ &5m  Time @10 Time & 20
Pmaxit)  Powsr  Velociy |0 RFpaak oRE i il Sidl
Valmisy  Fo M) g} Pmax  proflle
1.3 6.68 1 155 2 AE 0.06 142 2.15
a7 TE7 7.81 imnzr 170 -89.5 30 5a4% -0.073 133 2.07 3as
342 1 1 151 2 AE 0,063 1.4 £.1
932 761 671 1762 155 B3 2% 8% 0,065 LAl 218 i3
- 1 7.17 1481 15.E 29 2E 5L 0.07 1 213 4
|80 GED 7.43 1478 16.4 -75.2 30 53% -0.074 135 212 340
804 780 638 1579 127 883 5% 8% oz | iag 231
933 713 .85 1700 177 783 0% s2% 0,073 134 207 33§
819 834 8.45 1ea7 172 -101.8 2B 5a% -0.002 131 2.08 339
a.30 517 547 1065 113 -62.3 2% AEK -0.062 157 2.40 384
933 580 .48 1365 173 632 20% s 0073 137 207 332
.4 7.2 1 16.9 1 r AT 1 2.11
a91 673 7.38 1488 16.3 -75.5 2R aTs =0, ﬂ?ﬁ 137 211 339
aTo 694 7.80 1502 16.9 -70.8 TR A8% -0.081 133 2.08 319
3,35 14 i1 2 | 0. 06 1
849 815 7.53 170 159 -96.0 26K ars -0.081 136 213 344
.65 4.63 1694 1E 2 5. 0.08 1 2.01
866 818 911 17a2 18.6 -95.6 30N 5E% -0.082 126 189 3n
9.04 814 7.91 1828 178 -90u0 30 53% -ﬂ.ﬂ?ﬂ 133 2.07 331
ar7 755 8139 142 183 -B6.1 30N 56% -ﬁ 08s 131 208 330
a4 567 551 1287 132 B2 5% 0% -0.058 is: 233 33
lﬂ.ls 621 6.75 1562 1r.o -61.2 1% 50 -0.060 133 212 334
13 137 AE 0. DGE 1 F:
s.dl BES 7.33 1340 153 =782 TR 5i% -0.073 i4o 247 348
aie 650 654 1482 151 708 20 s -0.065 ia3 230 EFT .
7.4 1521 165 ) i i 0.074 1
9143 714 7.7% 1621 176 -78.2 30 52% -0.076 133 2.07 332
a5 T9E 7.32 igag 15.6 -827 BN 50k -0.077 i4o 214 345
1573 14.4 i 0,06 1 2.22 1
992 550 6.39 1352 157 -55.4 1% 50 -0.058 143 2.18 343

Primary prevention & Training Content Management

Sports-related workload and injury risk: simply
knowing the risks will not prevent injuries -

Michael K Drew, 2 Jill Cook,%> Caroline F Finch? §

ABSTRACT
Training loads contribute to sports injury risk but their
mitigation has rarely been considered in a sports injury

prevention framework. /A kev concept behind monitorina
LR -.-:’.....-',..-..,.-- LRI B == = """J B e e W1 R e

history of previous injuries sustained. Preseason
hamstring strength testing with the Nordic ham-
string test” followed by an eccentric strengthening
programme, for athletes w_glrl" IQ,WC,f__,Sth_Il?Jd.,}_ is one

prevention framework. A key concept behind monitoring
training loads for injury prevention is to screen for those

ased risk nf injury so that wurkluads can be

gerouramme to reduce the risk of sustaining a
subsequent injury. The association of training loads with
injury incidence is now established. Prevention measures
such as rule changes that affect the workload of an
athlete are universal whereas those that address risk
factors of an asymptomatic subgroup are more selective.
Prevention measures, when implemented for
asymptomatic individuals exhibiting possible injury risk
factors, are indicated for an athlete at risk of developing
a sports injury. Seven key indicated risks and associated
prevention measures are proposed.

start orr the tramlmg programme Anl imncrease from
two to three sessions a week to daily or twice daily
(as is common in these training programmes and
club situations) poses a large risk of injury to the
athlete. However, simple measures to control this
risk are feasible.

High performance training camps also pose sig-
nificant risks of injury. In judo, camp injury rates
have been as high as 83%,° and it has been sug-
gested that these may be due to factors such as new
techniques, higher intensity and scrutiny of coach-
ing, or (micro) trauma from training. In this judo
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Return to sport ...or return to (sprint) Performance

£ 2. Rerabllitation and RTS aigorm program for hamsiring injury

Emmss= T =S A Multifactorial, Criteria-based Progressive

- Slding Newsal Mobulzsiion (3 1 12 s

Algorithm for Hamstring Injury Treatment

Peous stati ality wi * W =y n 5 ary + Y 2 n § )

Quadriceps dynamic moblity (2x %) Hamsring wall flexiniiry (PeshPall) 11 )

S Hamstring dynamic mobility with fithall 2 8 mgs E
Hamstring dymamic mobility supine (1 pasterms) 2 1 8 mps)

‘ﬁ]'ﬁOl‘tS &. Exercise

Jurdan Mendiguchia
Zentrum Center
Baranain, Spain

JURDAN MENDIGUCHIA', ENRIQUE MARTINEZ-RUIZ?, PASCAL EDOUARD™*, JEAN-BENOIT MORIN®,

Glutrms Maimms o oo s opnom dniy s fum sbrmmad i< (rbgtrms Mavimes | e o e
Option A e (iptina FRANCISCO MARTINEZ-MARTINEZ’, FERNANDO IDOATE®, and ALBERTO MENDEZ-VILLANUEVA®
Prome hep extensson 2 B Smgle leg hap thrust (19% B, 5 a4 i i F i E
Simgle leg bridge + ulnhn:nllnhln olermied) (s  vepe 1 1 e A T
Dbl e bridg (3o BW. 5 5 b raps o 3 s Walking slead pash (75% B9 13m0 2 s
Opticn B Optisa B
Fllp(hﬂmvﬁ‘n T To Singiec-heg foot nd shoshder cirvaiod hip threst - comtrabsieral kick 714
lhngl g bindge + contralaterad kack (s Mkerated ) 15 B 2 v B g ¥y
Smgic beg back cuiomsion + portarbatos i i 4
s..ghlegh.pmm comtralateral kick {s tolersted) 0 ssmpua Ty Swang leg bip extemsson + contrabmersl hip flexion © 1 3 s
Clmtews Modius: Usbutews Viodinn
Clamsdell witth band (5 5 & weps s 7 s Sadec cp rumnang with band i w6 Y g Ed bk
Side Iying hip abxdsction with band (7 o 6 s 1 3 5o Momster rummre with bund o = 1 3 go sl bk

Frone isometrics (mid and long lkength) 2« S mpe s § e

Standing oty lerghh sometne ¢ v e §e ey B

e REHABILITAITON
ecoentric I pross (imemmity 2

Tuheratend) 2 1 § nepei wzﬁ‘:ﬂtﬂn [ Tr— E

LI TARGET REFERENCE

N Marmring (2 o o
Sprinter eccener beg ol 1 4 s s

T PROFILE (PRE-INJURY)

Smg ley boruontal pEmp 2 0 e

Double b hamstring | gastrocmemius dissssocution dnll o s mp Anle drill | (0 B 0m Sapa
Simgle ey harnstring | gastrocnemns drassocabon dnll 2 s e Askle drill 2 O BW. Wl
Step bounsfing side to side 29 B%. 11 10mp
Sidde bridge feet in bench + perturbation i « § s e Soir the pot with firhall (%« 2 e
Bimdoge 12 8 % regs n. o Lirg Scossors arms on e chaest a1 S
Long lever posterior pebvic plamk 1234 mpa 1 sexi suk.(:wmrrxk‘am
Leg scissors arma om the floor 24 5 apa s § sl TRX helicnpter (2 i
Sptwact push pud] "’nh a

Gl

Warm Up:
g Ballsiac Sgglmy 2 1+ =
Frontal plane innong dnlls Seatic 8" dnill with resisto 3 i
Low. to mosderate- imiersity sidesicppimg (14 m 1 5 sh Hiamele dnfls | = waliomy e mmars e ~
Livwi- o mslerate-isensity grapesine steppimg (10m @ S Hundle dnll | 2 repei
Lisw- b monberate-imbemsaty sieps forward and becksand over 3 tape b Hundie dnll 2 2o ]
while moving sidewarys (10 m S et Hunfle drill 3 e | TN -
Hurdle: drill 402 g o S 1
et - : pr
Lunge + desdiifi 4 s for cac g m
e - Dt : IR
Fooun Skippang fo ressms e 1 4 mp)
Running 5 m + § m deceleration i g Sprint Boumding (15 } rpd R a n d
Running 0 m + 3 m deceleration (2 nps) Rumnang wich burdle pumps (1421 1 e -
Running 15 m + 5 m deceheration (7 s Sprntmg § @G st 100G st 15 @il sl 20 @05 s 30m 0 gt m
40 W 1 15 s o el e e | s i = °
Sies push peisied aveclerions (e~ 51§ et 20 101 ey A I n a
mng g2y 2. 3. coriens ooresporcing D e e Sy 3 Winewem of Tves blods 1-2-3 m e 7]
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@Ilahti_johan

Use in prevention ?7?
Sprint mechanics as
a « risk » factor
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Use in Prevention?

Kinovea output accel fatigue

NATIONAL STRENGTH AND
CONDITIONING ASSOCIATION

7

et

\

RSA FV-profile Mehdi - Excel Johan Lahti 3]

Sprint « pattern »
and pelvic control
as additional
pieces of the puzzle

Kinovea output max v‘ei
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jomorin.net

@jb_morin

NSCA #Coaches20

NATIONAL STRENGTH AND
CONDITIONING ASSOCIATION




	Slide Number 1
	Slide Number 2
	Conflict of interest statement
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	FV Sprint profile for an injured player: 3 tests��1 & 2 = PRE-INJURY
	Slide Number 40
	Slide Number 41

