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This study focused on using the inertial sensor attached on the shank in order to estimate stride length and
walking speed by applying the inverted pendulum model. A secondary objective of this study was to compare the
estimation accuracy of the inertial sensors depending on their mounting position. Therefore, the shank and foot
sensors were used to estimate the stride length in normal walking and walking simulating hemiplegia. Although the
method using the shank sensor detects vertical events of the shank from the maximum value of the angular velocity,
the angular velocity in the simulated hemiplegic gait is sometimes oscillatory, which may lead to false detection of
vertical events. In this study, the interval of the foot flat was estimated from the angular velocity and acceleration,
and the time within that interval when the angular velocity is closest to zero of the angular velocity was detected
within the interval to improve the accuracy of vertical event detection. As a result, the accuracy of stride length and
walking speed estimated by the shank sensor was better than that of the foot sensor in many walking conditions,
and the estimation error of the walking speed did not exceed the Minimal Clinical Important Difference (MCID) in
simulated walking. This showed the usefulness of using the inertial sensor of the shank and the inverted pendulum
model in estimation of the stride length and walking speed for normal and simulated walking. In the future, it is
necessary to examine the usefulness of the method for paralyzed patients.
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