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Measurement of the skier’s joint angles and the acting forces in skiing
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Hiroyuki KAGAWA, Takeshi YONEYAMA, Akio OKAMOTO
Kanazawa University, 2-40-20 Kodatsuno, Kanazawa, Ishikawa

In order to investigate the relationships between the joint angles of a skier and the acting forces on
the ski plates from the snow surface in a turn, a new compact measuring system has been developed.
It consists of a goniometer on hip and knee joint, a load cell placed between a ski plate and a boot,
and a note type personal computer as a data recorder. Using it in actual skiing turn, useful data were
obtained. In this paper, the forces on the ski plates corresponding to skier’s motion in a parallel turn
were shown. Furthermore, the coefficients of friction and a centripetal force acting in a turn were

considered.
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Fig.2 Load cell
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Fig.4 Definition of forces and moments
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Fig.5 Definition of joint angles of skier
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Fig.3 Coordinates on the snow surface
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Fig.6 Orbit of skier in a parallel turn
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Fig.8 Position of skier for time
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Fig.9 Joint angles of a skier
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Fig.10 Forces and Moments
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Fig.12 Centripetal force
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