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Examination of walking stability evaluation index using Inertial Measurement Unit
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Japan faces a super-aging society. In order to support stable walking of elderly people with walking dysfunc-
tion, wearable walking support devices have been developed. However, no index for evaluating the effect has been
shown. The purpose of this study is to construct an index to evaluate the walking stability with a wearable walking
device. And, this new index aims to reflect the margin of stability based on Lyapunov exponent. In addition, using
small and light Inertial Measurement Unit (IMU) acceleration data, it is expected that it will be possible to measure
the effects of ancillary equipment anytime, anywhere. By clarifying the effect using this index, it is expected that the
promotion of the spread of walking assist devices will be supported.
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Fig.1 Lambda calculation[3]
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® : IMU sensor

Fig.2 Sensor arrangement

Table 1 Sensor pattern

Sensor pattern
A|B|C|D|E|F|G
back ORNG o0
sacrum | O o100 O
thigh.R | O O 10| 0O
thighL | O 0|10 ]|0
footR | O | O | O | O ONN®
footL | O | O O ONNG)

O : State space configuration data
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Fig.3 IMU sensor
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