Joint Department of

BIOMEDICAL WEARABLE SENSOR DETECTION OF TREADMILL-INDUCED
ENGINEERING SLIP PERTURBATIONS

P N
lﬂ UNC UN,\ﬁVSEEIS\FE Jordan Feldman', Constantin W. Beyer®, Jessica L. Allen?, Jason R. Franz'

CHAPEL HILL

Applied
'Joint Dept. of BME, UNC Chapel Hill and NC State University, USA Biomechanics
http://abl.bme.unc.ed u/ ’Department of Mechanical and Aerospace Engineering, University of Florida, USA
Slimenau University of Technology, llmenau, Germany Laboratory

INTRODUCTION WEARABLE SENSOR DETECTION

Monitoring instability is critical for the prevention of dangerous falls. Recent developments in the Riche Wiice | N |
use of wearable sensors have shown promise in their application to monitor physical activity [1]. ~Sacrum g Perturbations elicited differences

e : . 35 : ‘ ‘
However, it is unclear whether and the extent to which wearable sensor thresholds for detecting " In Most acFeIeratlon S|gnals.
locomotor instability resemble the biological threshold for perceiving that instability, even in Eﬁect§ mcreaseq with
otherwise healthy younger adults. This study in young adults aimed to build on previous studies % 2 perturbation magnitude and
using small-amplitude treadmill-induced slip perturbations [2] to establish and objectively compare \E 20 Were mf)St pronoynced foran
a conscious threshold for perceiving instability to wearable-sensor based thresholds for detecting S 15, ipsilateral wrist-worn
that instability. vooth 8 40 accelerometer
otheses: S
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1. Wearable sensors have the capacity to 2. Thresholds for conscious perception will 0 0
detect the |n5tab|l|ty elicited by be indistinguishable from thresholds for Acceleration Signa|5 had a h|gher
treadmill-induced slip perturbations wearable sensor detection Right Shank Ankle Angle threshold for detecting instability
35 : than conscious perception.
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CONCLUSIONS

Subjects responded “Yes” or “No”
if they felt a balance disturbance.

Treadmill-Induced Slip Perturbations
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| | Take Home #1:
Treadmill Speed (in m/s) 1.0 . .
> 1.3 , o : Acceleration signals alone perform worse than
\ / " - conscious perception in detecting the instability
al . g elicited by treadmill-induced slip perturbations.
| Outcome Measures and Analysis 3
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5 perceived instability sensitive to even the smallest amplitude
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