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Evaluation of Hemiplegic Gait Using Accelerometer
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Abstract — The study aims to distinguish hemiplegic gait and normal gait using simple wearable device and classification
algorithm. Thus, we developed a wearable system equipped three axis accelerometer and three axis gyroscope. The developed
wearable system was verified by clinical experiment. In experiment, twenty one normal subjects and twenty one patients
undergoing stroke treatment were participated. Based on the measured inertial signal, a random forest algorithm was used to
classify hemiplegic gait. Four-fold cross validation was applied to ensure the reliability of the results. To select optimal
attributes, we applied the forward search algorithm with 10 times of repetition, then selected five most frequently attributes
were chosen as a final attribute. The results of this study showed that 95.2% of accuracy in hemiplegic gait and normal gait
classification and 77.4% of accuracy in hemiplegic-side and normal gait classification.
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system for inertial signal measurement
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Table 1 Comparison of gait characteristics between normal
and hemiplegia subjects
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Compensation " o
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Body mot1gn during slight considerable
walking
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Table 2 Classification attribute candidates for hemiplegic gait classification

Attributes Description
Avgxis Average of acceleration/angular rate on Axis
SDaxis Standard deviation of acceleration/angular rate on Axis
NZCsis Number of zero-crossing of acceleration/angular rate on Axis
AvgZClhyis Average of zero-crossing interval of acceleration/angular rate on Axis
SDZClyis Standard deviation of zero-crossing interval of acceleration/angular rate on Axis
SDZCIUnyis Standard deviation of time interval of adjacent local maxima of acceleration/angular rate on Axis
SDZCILaxis Standard deviation of time interval of adjacent local minima of acceleration/angular rate on Axis
Dl Standard. deviation of points pe.rpendicular to the axis of line-of-identity of Poincaré plot of
acceleration/angular rate on Axis
D Standard d§viation of points along the axis of line-of-identity of Poincaré plot of acceleration/angular
rate on Axis
FMAX s Maximum value of frequency of acceleration on lateral axis
Kurais Kurtosis of frequency of acceleration on Axis
SkeWpyis Skewness of frequency of acceleration on Axis
MAX s Maximum value of acceleration/angular rate on Axis
AvgSumiyis Average value of acceleration/angular rate of axes
AvgDIfL Raxis Average difference of acceleration on Axis when subject stamps on the ground
AvgDIfLRGhxis Average difference of acceleration between left and right on Axis
AvgSumPFiis An average of the acceleration of axes when forward acceleration is generated
VarRaxis Variance of acceleration on Axis when an acceleration signal is applied to the rear during walking
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