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Optimization of technique to improve performance in ski jumping e

1s a complex process to which wind tunnel can contribute data and

understanding. In ski jumping, take-off action is one of most im- Pre diction O f perfOrmance S in ki_j umping == = _'E_?rﬁ-a‘j-:ln fo@cmefe.ch

portant factor. Coaches and athletes are confronted with the pro-
blem of assessing the efficiency of different motion strategies.

Mathematics models may provide an adequate solution to con- _in_ruﬂ aﬂd take_o ff phas cS Mo delin g_

fronte objectives data and athletes perception in condition of

Equations part 4.

wind. The purpose of this study is conducted to develop a sim-
plified mathematical model of in-run and take-off performance in Karine Lamy1 &2 Michel Perraudin?, Nicolas Coulmy3, Frédérique Hintzy1 |
ski jumping as a support for training session of athletes in wind ~Rzxsm ¢ = Rxxcos ¢
tunnel. this model based on computing each of the forces involved - Ry ot £ R x i &
in the motion's equation. This model integrate the influence of the S R e
lift force onto the friction force and the jumpet's inertia in the 8 dx
changes of hill's curve. Wind tunnel equipment allows to measure i dt

he external forces exerted on the ski-skier system , the motion's — dz
equation can be solved and simulations can be performed. These . i <

in be used to estimate variations in performance induced by aman(ﬁ)
lifférent postural strategies. Such simulations find an application . o

the field of training as they permit to assess the impact on per- Initial conditions:

brmance of a given strategy compared with another. Kinetic energy end of part 3 = kinetic energy beginning part 4
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— (N +Rz) sin ¢ — (Rx +Ff)xcos @ Equations part 3:
Equations part 1:
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5 Initial conditions:

Initial conditions:

Kineti d of 1 = kineti beginni 2 I I
Initial conditions: il i Y "R R TR Kinetic energy end of part 2 = kinetic energy beginning part 3 The reSOIUtI_On Of_ the equatlons Wwas
carried with Matlab:

2 2 2
MXI/lﬁna!e T Ixa)lﬁna!e =MXV

2
initicle + I Xm?mfr:‘a}e

2 2 2

2 2 2
MxVEﬁmﬂe + Imeﬁna!e =MXV

2
Jinitiale T I X mBmfrfaie
SALT A 5K
2 2 2 2 |

2
I x aJB:’m’ts’a!e =0
2
MXI/l}rmi'e —_ MXVE

2
diniticde T I Xa)E:‘mrfaie Wlth @ = VE:‘nirfaie
2initicle

with  Vx initial 170 xcos(p) 2 2 2 r

2
M XVBm:’rfaie = Wlth @ = VE Jale
2 jincde
2 2 2 r

2 2
M XVQﬁmﬂe " I'x mEﬁm!e

Vz initial 70 xsin(p) V ot

m:’l‘im‘e‘ I
I - 2 1
1+Mxr2 |V3:'m'r:'aze _\/Vz X[I+Mxr2]

£

HES-SO// Geneve




