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Gait Evaluation Using Frequency Analysis of Translational, Centrifugal,
and Tangential Acceleration in the Lower Leg
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This study describes gait evaluation using frequency analysis of translational, centrifugal, and tangential acceleration
in the lower leg. A healthy adult female participated in the gait measurement. 9-axis motion sensors were attached to the
right and left lower legs. The participant performed normal gait, scissors gait, which mimics abnormal gait caused by a
central nervous system disorder of the brain, and circumduction gait, which mimics abnormal gait in a state in which only
the right leg is paralysed. The translational, centrifugal, and tangential acceleration accelerations are calculated from the
accelerometer output by removing the gravitational acceleration. Frequency analysis is performed on each acceleration.
The results demonstrate the characteristics of the characteristics of each gait, although the results may difference between

individuals.

Key Words : Abnormal gait, FFT Analysis, Dynamic acceleration , Translational acceleration, Centrifugal acceleration,
Tangential acceleration.
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Fig.2  Frequency analysis results of Z-axis components in the translational accelerations
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(c) Circumduction gait (Left leg) (d) Circumduction gait (Right leg)
Fig.3  Frequency analysis results of Z-axis components in the centrifugal accelerations
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Fig.4 Frequency analysis results of Z-axis components in the tangential accelerations
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