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Abstract

Gait Analysis of the Normal
and the Hemiplegic Walking
Using the Acceleration of the CoM

Y1, Jin-bock
Graduate Program in Medical Engineering
The Graduate School

Yonsei University

With the accelerometric device, the kinematic and the Kinetic aspects could
be analyzed more precisely at desired location. The accelerometry is a more
convenient method to use than 3D gait analysis system. Therefore in the last
several decades there have been many studies on the utility of the
accelerometry in the gait analysis field.

In this study the telemetry accelerometer which was synchronized with the
3D gait analysis system was developed. Also this device was applied to ten
normal volunteers and seventeen hemiplegic patients for measuring the vertical
and lateral accelerations.

In the normal group, there was no significant correlation between the body
weight and the vertical acceleration. The specific peak points in the measured
acceleration curve were matched closely with the initial-contact and the
toe-off. There was the other peak point which reflected the maximum knee
flexion instant in the stance phase. And the acceleration curves during the
single limb support period resembled the ground reaction curves.

In the hemiplegic group, there was a significant correlation between the
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velocity and the vertical acceleration value. There were significant correlations
between several elements of hemiplegic gait and the correspondent acceleration
values. Furthermore there was no significant difference between the interval of
the successive main peaks in the vertical acceleration curve and the duration
of the corresponding steps. By using this results, the clinicians would be able
to evaluate the symmetricity of the hemiplegic gait by the acceleration data.
This study showed that detecting the initial-contact and the toe-off, and
the capability of the accelerometry to extract several biomechanical aspects
would be possible in normal gait. Also another results about hemiplegic gait
showed that the improvements in spasticity, Brunnstrom recovery stage and
the symmetricity could be assessed. The capability for the successive gait
cycle measurement is the distinct advantage of the accelerometry, unlike 3D
gait analysis system. Further studies would make it possible for the
accelerometry to replace partly the use of the 3D gait analysis system in

clinics.

Key words : acceleration, CoM, gait analysis, gait phases, hemiplegic gait,

ground reaction force, symmetricity
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