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Production of Snowboard Control Using Multibody System

Keishi YaAMAGUCHI*, Shigehiro Kawar* and Toshiyuki SAKATA**

(Received November 25, 2002)

The authors have proposed a numerical approach for a snowboard turn. In
the approach, the snowboarder’s snowboard control is represented by the
horizontal motion of a skier’s center of gravity and an action of the vertical force
from the snowboarder to the snowboard. In the present study, referring a
snowboard control videotaped on a slope, the snowboard control is produced using
the approach developed for the production of a ski control. From the snowboard
control produced, the horizontal motion of the snowboarder’s center of gravity, the
vertical force from the snowboarder to the snowboard, and an edging angle
between snowboard and slope are estimated for the simulation of the snowboard
turn.
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Fig. 1 Coordinate system of snowboard control

N Head
Neck

Body

Upper arm

Arm
Hand
Thigh
Shin

Foot

Weight : 88kg
Fig. 2 Snowboarder’s model
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Fig. 3 Improved body
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Table 1 Human parts

No Parts  Mass  Mass of Dimensions (m)
" name ratio® part (kg)
N
w)
1 Head 0.044 3872 a9
A4
N
2 Neck 0033 2904 =
A 4
3 Body 0478  42.053
g UPPTT 053 3286
arm
5 Arm  0.030  4.664
6 Hand 0018  2.640 F
<019 o
7 Thigh 0200 17.530 =
032
8 Shin 0.107  9.410
« 040
9 Foot 0.037 3.344
« 026
Total 1.000 88.000
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Fig. 4 An example of snowboard ((a)~(j):backside turn, (j)~(v):frontside turn)
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Fig. 5 Relative motion of snowboarder's center of gravity
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Fig. 6 Relative acceleration of snowboarder’s
center of gravity
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Fig. T Forces acting on snowboard from snowboarder
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Fig. 8 Edging angle between snowboard
and snow slope
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