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Skills analysis of turn technology focusing on the joint movements of the alpine skiing athletes.
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Abstract: In this study, the skill of a World Cup alpine ski racer was investigated by using a 3D CAD model of a skier
with focus on joint work and energy balance in the turn motion with the aim of recovery of the popularity of skiing as a
leisure sport and the establishing of skiing as a lifelong winter sport in Japan. In this paper, the research focuses on the
joint movements of the lower limbs in the Giant Slalom. Further, a 3D CAD model of a skier is matched to the images of
the skier in broadcast videos, and the precise extraction method of the joint movements of the skiers is investigated. The
results suggest that the proposed motion capture method is useful for analyzing the skill of a top-level skier without

conduction an experiment on the snow.
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Fig.1 Relationship between number of bending motions
and finishing time
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Tablel Finish time in each interval

Interval time [s]
1 2 3 4
NP-ES | ES-TM | TM - EF EF - NP
European 3.83 10.43 5.93 3.72
Japanese 3.70 10.65 5.68 4.51
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Table3 Coefficient of viscosity and Moduls of elasticity

Coefficient of viscosity Moduls of elasticity
[N=m=s/rad] [N+=m/rad]
Hip Joint Knee joint Hip Joint Knee joint
34.80 60.83 275.5 637.0
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Table4 Relationship between the number of stretching motion
and angle, angular velocity

Time in Stretching motion
sezcrtli(i)n angle [deg] angular velocity [deg/s] fimes
[s] Hip joint | Knee joint | Hip joint | Knee joint
24.50 20.15 7.458 85.13 31.51 6
25.44 23.43 6.070 82.20 21.30 4
25.60 17.43 5.569 62.82 20.07 4
26.16 16.18 -0.3767 48.06 -1.120 3
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Fig.6 Relationship between Joint work and Official time in 2nd
section
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