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Development of Gait Distance Measurement System
Based on Inertial Measurement Units
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ABSTRACT

In this paper, we present an inertial sensor-based gait distance measurement system using
accelerometer, gyroscope, and magnetometer. To minimize offset and gain error of inertial sensors, we
performed the calibration using the self-made calibration jig with 9 degrees of freedom. For measuring
accurate gait distance, we used gradient descent algorithm to remove gravity error and used analysis of
gait pattern to remove drift error. Finally, we measured a gait distance by double-integration of the
error-removed acceleration data. To evaluate the performance of our system, we walked 10m in a
straight line indoors to observe the improvement of removing error which compared un-calibrated to
calibrated data. Also, the gait distance measured by the system was compared to the measurement of
the Vicon motion capture system. The evaluation resulted in the improvement of
31.40£14.38% (mean=S.D.), 78.64+10.84% and 69.71£26.25% for X, y and z axis, respectively when walked
in a straight line, and a root mean square error of 0.10m, 0.16m, and 0.12m for x, y and z axis,

respectively when compared to the Vicon motion capture system.
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