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Kinematic Analysis of Sport Climbing using 3D Motion and
Force Measurement System
O Hitomi IGUMA, Yuki SADOSHIMA, Akihiro KAWAMURA,
and Ryo KURAZUME (Kyushu University)

Abstract : Kinematic analysis of sport climbing has been required to improve the performance of players. In our
previous works, we have proposed 3D motion and force measurement system for sport climbing. In this paper,
we compare an experienced climber and beginners in terms of the forces on holds and the trajectory of the center

of mass.
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Fig. 2: Wall in a climbing gym
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Fig. 3: Snapshots of movements

Fig. 4: Holds attached to the SensorB
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Table 1: Percentages of the z-axis forces detected on

SensorB to subject’s weights

| \ | w x v Z

st || -86.3 824 -85.0 -71.2
Set.1 | 2nd | -76.0 -88.6 -73.2 -62.1
(%] | 3rd || -96.8 -70.7 -73.0 -63.9
avg. || -86.4 -80.6 -77.1 -65.7
st || -91.0 -64.6 -62.7 -70.8
Set.2 | 2nd | -83.3 -55.2 -71.2 -63.3
(%) | 3rd || 89.4 -62.1 -75.0 -59.3
avg. || -87.9 -60.6 -69.6 -64.5
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Fig. 5: Distance between the center of mass and the

SensorB in X axis

800

-800 5
Time [s]

—_W —X —Y z

Fig. 6: Distance between the center of mass and the

SensorB in Y axis
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