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A basic study on evaluation of walking status for walking rehabilitation
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Abstract: It is important to accurately assess walking ability in walking rehabilitation to track the process of recovery
and design proper rehabilitation program for the patient. A quantitative walking ability assessment method is
proposed based on acceleration analysis in this study. The 3-dimentional acceleration during walking is measured by
wearable wireless accelerometers. We conducted a fall-limping experiment to verify the usefulness of the proposed
method. Five levels of fall-limping are simulated in the experiment by differentiating the lengths of the legs. The
accelerations of the neck, the front of the waist, and lower limbs are measured and analyzed. The results showed that
the characteristic values inferred from the acceleration data of limb were significantly different according the levels
of fall-limping. This was due to the swing caused by the leg length difference. These results suggest that the
acceleration analysis might be a useful tool in quantitative assessment of walking ability.
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Fig. 2 Wearable accelemeter



Fig. 3 Sensor positions and coordinates
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Fig.4 Acceleration of the right instep (x-axis)
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Fig.5 Acceleration of the back of the neck (x-axis)
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Fig. 6 Average land distribution
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