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We provided an innovative measurement method for the estimation of fluid forces acting on the sporting
objects, such as ball, discuss and ski jumping, using inertia sensors. Those objects move at fast speed
with wide range. |t makes difficulty for us to measure its behavior. We proposed inertia sensors
alternative to the wind tunnel test or image analysis method for the measurement of the fluid forces,
drag, |ift and moment. During this funding term, we set up two themes for the sports fluid dynamics
study, such as ski jumping and the baseball. In addition, we appended a flying disc to our research
themes as the theoretically simple model of its dynamics.

As for the ski jumping, we conducted field study using both the sensor and the high speed videography
at the Hakuba Ski Jumping Stadium in 2009/8. For the baseball, we conducted a field study at US with
former professional baseball pitcher Mr. Hasegawa in 2009/9. For the flying disc study, we conducted
sensor with high speed videography experiment in 2009/2. Unfortunately, during the ski jumping field
study, since our sensor device was broken down with its battery circuit, we could not obtain satisfactory
data at that time. With this as the turning point, we adopted a 9DOF (triple axes acceleration/angular
velocity, geo-magnetic) sensor as our measurement platform. However, high speed image analysis was
accomp |l ished for the variety of ski jumpers, including world level to high school jumper level. This
result was presented at the international conference in 2010.

For the flying disc dynamics, we could see our way clear to estimate its pitching moment by using bi—axes
gyroscopic sensor with the triple axes accelerometer on the disc. During our research term, we developed
a accelerometer/gyroscope sensor flying disc with wireless data transmission with 1KHz sampling rate.




