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The system to evaluate the risk of falling during walking

-Estimation of minimum foot clearance (MFC) using floor reaction force
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Abstract: Minimum foot clearance (MFC) is an important variable when considering trip-related falls risk. However, it is
still difficult to know one's MFC in daily living. Thus, this study aimed to develop the multiple regression models to
estimate the MFC during walking, using floor reaction forces. Regression model has generated from 133 walking data
measured from 10 participants. In each trial, we normalized the force data to 0-100 % from first heel-contact of measured
limb to next heel-contact of same limb. Thus, we used total 303 force data (X, y, and z axis) for each trial as independent
variables to generate the regression model. The adjusted R? value of the model was 0.899. Moreover, we tested the
accuracy of the estimated value by using extra data (72 extra trials measured from 5 extra participants), and found that the
average of the absolute errors between the actual MFC and estimated MFC was 8.1mm.
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Estimated Foot Clearance (mm)
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Figure 1 Estimated MFC and Actual MFC for group A
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Figure 2 Estimated MFC and Actual MFC for group B
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