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Kinematic analysis of ski pole technique during ski turn

— comparison in skiers with different skill levels and in different techniques —
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Manipulation of ski poles during skiing

dimensional cinematographic analysis.
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short turns (wedeln) were kinematically investigated by utilizing three
Five highly skilled skier including an instructor of the Ski Association of

Japan and 3 intermediate skiers performed downhill skiing with parallel wedeln on the slope of 15 degrees. Two of

the highly
que, while remaining highly skilled

movements of the skiers body

high speed camera. By digitizing the images from these two cameras,

poles as well as skier’s body were analyzed.

skilled skiers performed turns with three kinds of turn technique ; normal, jumping and bending techni-
and all the intermediate skiers performed turns with normal technique. The

and ski pole were filmed from the two different directions by electrically synchronized

three dimensional movements of skis and ski

The locations of the pole tip and hand at the pole-planting were depending on the skill level of the skier and the

inclination of the
timing of pole-planting

Independent from skier's skill levels, pole-planting

pole both at the pole-planting and in the recovery phase were larger in the intermediate group. The
were different neither in the three kinds of turn technique nor on the skill level of the skiers.

after the maximum edging was commonly observed. This result in-

dicated that pole-planting does not always initiate the turn in short rhythm turn.
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Fig. 2 Experimental conditions
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Fig. 3

Analyzed movement of the center of gravity

of the skier’s body (C.G.).
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Fig. 4 Stick pictures of the skis and the poles and
the trajectory of C.G. in different skill level

skiers (top view).

Fig. 5 Stick pictures of the poles and the trajectory
of C.G. in different skill level skiers (side

view).
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Fig. 6 Stick pictures of the skis and the poles and the trajectory of C.G. in different ski techniques (top and side

view).
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Fig. 7 Location of hands and tips of the pole at planting in different skill level skiers (upper) and in different ski

techniques (lower).
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Fig. 8 Inclination of the pole at planting in different skill level skiers (upper) and in different ski techniques (lower).
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Fig. 9 Edging angle and angle of attack in different skill level skiers. Pole-plantings were indicated by small arrow.
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Fig. 10 Edging angle and angle of attack in three different ski techniques. Pole-plantings were indicated by small

arrow.
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Lateral Movement of C.G.
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Fig. 11 Lateral movement of C.G. in different skill

level skiers and in different ski techniques.

W indicate pole-planting.
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