Pt bt &

K A K E M H I

2010 2012

Development of the measurement and analysis methods on the sports
fluid dynamics
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The purpose of our research was to estimate the fluid dynamics forces on the sports
projectiles by using the kinematics data, which was obtained by the embedded inertial
sensors on the sports projectiles. The authors have investigated the fluid dynamics on the
sports projectiles such as a ski jumper, baseball, discus, flying disc, etc.. As for the flying
disc, the authors conducted the wind tunnel test to identify its fluid dynamics properties.
In addition, we also conducted real throwing test with optical motion capture system.
According to both the wind tunnel test and the motion capture test, the authors estimate
the fluid force acting on the disc by the inverse dynamics method. Simultaneously, we
examined forward dynamics computer simulation on the flying disc using its initial take off
properties. For the discus throw, the authors conducted real throwing experiment using
embedded sensor discus. For the validation of its initial conditions, we conducted three
dimensional image analysis method. As a result, we could get initial conditions of the disc
such as velocity, angle of attack, orientation angle of the disc. Then, optimal flight
trajectory of the disc was proposed with this real flight conditions and the results of the
wind tunnel data, such as drag, lift and side force. For the baseball, the authors conducted
the motion capture experiment with an optical motion capture system. The obtained ball
trajectories and its rotation axis were reconstructed on the global and local reference
frames. The fluid dynamics forces were estimated by using this ball trajectory. For our
study, the authors would like to validate this optical motion capture data and the
embedded inertial sensor data.
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