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An easy-to-install system for estimating walking ability

with a low-cost distance sensor array

Rui FUKUT*!, Hirotaka IFUKU*!, Masahiko WATANABE*!,
Masamichi SIMOSAKA*! and Tomomasa SATO*!

*I Department of Mechano-Informatics, the University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan

Walking is one of the fundamental daily activities of humans. Hence, the walking
ability is considered to be valuable predictor of mortality rate and ADL (activities of daily
living). In this paper, we propose a walking ability estimating system that can be installed
easily into home. The main component of this system is a low-cost distance sensor array,
which allows to measure walking speed and step length. To evaluate the proposed system, we
have conducted experiments on the young and the elderly. The estimated indices of walking
ability have been compared with references measured by high resolution pressure sensor. The
experimental results with the elderly show that the system has enough performance; Mean-
absolute-relative-error are 6.5% (walking speed) and 3.8% (step length), even some subjects
are certified for support need in long-term care insurance. Those superior results demonstrate
that the proposed system can be a promising tool for daily assessment of walking ability.

Key Words : Eldercare, Pervasive Health, Smart Environments, Gait Analysis, Sensor array
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Fig. 1 Conseptual skech of system installation in home
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Table 1  Error scores in the preliminary experiment
Walking Speed | Step Length
MAE 0.046 m/s 15.1 mm
MARE 4.8 % 2.6 %
SD of ARE 3.8% 2.5%
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Fig. 10 Comparison of estimates and actual values in

the experiment on the elderly

Table 2  Error scores in the experiment on the elderly

Walking Speed | Step Length
MAE 0.051 m/s 17.4 mm
MARE 6.5 % 3.8%
SD of ARE 43 % 33%
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