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Gait analysis and fall risk assessment: Multidisciﬁ!inary integration of
biomechanics, signal and image processing, and machine learning

Fujimoto, Masahiro
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Most falls resulting in fatal ph%sical injuries in older adults occur while
walking. Early detection of age- and fall-risk related changes in gait characteristics would allow
effective intervention for fall prevention. The aims of this study were twofold: (i) radar-based
gait classification for fall risk assessment, and (ii) video-based gait assessment to estimate
fall-risk related stability metrics. Spectrogram images obtained from a micro-Doppler radar allowed
us to classify gait patterns of the individuals of different age and fall-risk groups with high
accuracy. Gait parameters and stability metrics calculated from the 2D body pose estimates from
videos were comparable to those derived from the optical motion capture. These results demonstrate
that both radar and camera have the potential to be a low-cost, easy-to-use alternative to
traditional laboratory-based optical motion capture for gait analysis and fall risk assessment,
suitable to monitor one’ s motion in natural settings.
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