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This paper proposes the estimation method of 3D position and velocity using GNSS and IMU, and the acceleration
in global coordinate for foot contact detection. The acceleration in global coordinate is estimated by using inertial sensor
output and the Extended Kalman filter, and the 3D position and velocity are estimated by the sensor fusion using GNSS
output and the second time integration of acceleration in global coordinate. These methods were applied the 400m sprint
running. The GNSS and IMU for estimation of 3D position and velocity was attached on the head of runner, and the IMUs
for foot contact detection were attached on the head and foot of runner. The estimation values of the 3D position and
velocity indicated the error reduction values, and the acceleration in global coordinate indicated the characteristics for
foot contact detection.
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Fig. 2 Inertial sensor system
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Fig.3 Results for foot acceleration in global coordinate for 400m sprint run
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Fig.4 Results for head velocity by the sensor fusion in global coordinate for 400m sprint run
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Fig.5 Results for head velocity by the time differential of GNSS output in global coordinate for 400m sprint run
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