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34 CE B Application of Wearable Inertial Sensor in Clinical Practice.
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This study reports the quantitative classification of falling risk among elderly using the
wearable inertial sensors, which combines accelerometer and gyrosensors devices,
applied during standard physical assessment test: Timed Up and Go(TUG) test. The total
time duration to complete the whole experiment were used as threshold to categorize
the 38 subjects into two groups; as low fall risk (LFR) and high fall risk (HFR). During the
experiment, one sensor was attached at the subject’s waist dorsally. The acceleration
and angular velocity signals in three directions were extracted using the sensors, during
the test. The analysis then divided the whole test into phases: sit-bend, bend—stand,
walking, turning, stand—bend, and bend—sit. Comparisons between the two groups using
time parameters along with RMS value, amplitude and other parameters that was
analysed from the extracted signal revealed the activities in each phase.

Using obtained parameters, we demonstrate classification process using k—nn
for dual parameters classification, and multivariate analysis; PCA, LDA and random
forest analysis for classification using multiparameters. In general, our study improves
the classification using multi parameters in phases, providing movement information to
the therapist by harnessing the quantitative information from the parameters. This is an
improved method in evaluating fall risk, which promises benefits in terms of improvement

of elderly Quality of Life (QOL).
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