Reconstructing the Unusual Gait Eventsin Everyday Life
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1 Introduction the events, to investigate the mechanisms of baltogs
and recovery. We estimated foot motion by numerical
integration of inertial signals from the foot-moedt
sensors [3][4]. We estimated trunk and arm motisimg
pitch, roll and yaw estimates native to the trunkl @arm
Sensors. We identified the specific timing of lads-
balance events from the estimated velocities offéte.
Finally, we reconstructed and animated a combined

Wearable sensors are frequently used to track memtem
quality and quantity during activities of daily iing.
However, current approaches have several limitafion
such as inconvenience (too many sensors [1])
oversimplicity (too few sensors, too little infortimn
[2]), and/or inapplicability to non-stereotypicalotions

(reliance on repetitive motion for machine learpinig/e estimate of the motion of all four segments, befdreing

SO.Uth to characterize unusual gait events, SPQW' and after the LOB event. The different sensors were
minor losses of balance (LOBs) such as tripping or

stumbling, which may not necessarily cause fallst b aligned according o simple as_sumptions of body
which may indicate of risk of falling in older adsil We geometry (e.g,, feet taking overlapping steps,rainove

developed and tested a protocol for achieving thisfeet’ arm attached at shoulder). Motion was reateithas

characterization while balancina the competin 52 videos and as sequences of still frames. Each L@B w
N : 9 Mpeting treated as a case-study, to identify mechanisnhalaihce
for simplicity and convenience vs. data richness.

loss and subsequent recovery or falling.
2 Methods

Four older adults, three of whom reported balaanN
problems, wore inertial sensors (measuring 3-axisd
acceleration, angular rate, and magnetic field)boith
feet, the lower back, and one wrist, for seven daya
time. Sensors were donned in the morning, switche

among different shoes and slippers throughout g d computer; regained balance without fully falling.”

and charged at night. Additionally, subjects woreoice Reconstruction shows that the event was caused by
recorder on one arm, programmed to record short.

messages along with time-stamps at the touch ifgd tripping on an object on or near the floor. Recgweas

. . s achieved by a rapid step-over of the tripped faud a
gﬁttog'(;SnlibJr?Ctsh\.’ﬁrir:ZStr]%?ttet?]g’r r§§$g£ $:(smlgét recovery step by the other foot, accompanied byirfte
COIynpr\(/)miselzd whl y ! W of the trunk and throwing the arm forward. Otheermtg

reported had widely varying causes such as spootizne
loss of equilibrium, navigating stairs, bumpingrfitare,
and slipping on snow and ice.

3 Results and Discussion

e recorded a total of 39 LOB events across 4 sthje
uring 7 total weeks wearing the sensors. Subjects
reported minimal inconvenience from wearing the
gensors. Fig. 1 demonstrates one case, in which the
Subject reported “Lost balance when | was in by the

We identified LOB events from the time-stamped eoic
recordings, then reconstructed body motion surrimgnd

The technigque of combining wearable
\ \ \ \ motion sensors with user-initiated,
time-stamped event  descriptions

oo 2 enables new insight into the
- - - A= mechanisms of unanticipated LOB

N
T e events in uncontrolled environments.
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Fig. 1. Reconstruction of a trip and recovery while wagkin a home office.




