— Algorithm to detect gait perturbations: Generalization regarding participant
UMO group and perturbation protocol
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Background Methods
« Many falls in older adults occur during walking  Accelerometers placed at Input Table 1. Comparison of training and test dataset
after slips or trips [1]. lumbar and ear level. (123"'3'25£ features) characteristics. Test data were collected from older
» Continuous, automatic detection of gait . Data segmented into 4 x ConviD adults admitted to the emergency department after a fall
perturbations could help reduce falls [2]. 2_second windows. filters=64, kfrﬂel=5= relu (iSeFalleD study [4]).
) I(]Il\eﬂad'sr;gaigsafeoggﬂzr:nce)rt'sall Tvierlr?urement units » Detection using 10 pre-trained FFT':"‘EB Training Test
UNIS=
HOUSYY ' deep convolutional long short- | data set data set
- term memory Propout Number
rate=0.5
ResearCh QueStIOn (DeepConvLSTM) models [3] : participants 46 28
* Does a pre-trained gait perturbation detection » Performance reported as unLitSSTTEB
lgorithm generalize to an older participant + SD del T Number
AIJOTHnT! . . mean = oL actross models. Dropout perturbation 1242 2576
group with a history of falls and to a different o5
. =0. events
perturbation protocol? I
Flatten 2 Age [years] 18 60
DE#SE Mean + SD 58 + 18 74 + 10
Results units=64, relu Fall history 12/ 46 28 / 28
Table 2. DeepConvLSTM perturbation detection performance (mean + SD) for lumbar ~ Dense :
and ear sensor positions on original and iSeFallED data. units=1, sigmoid Ear-sensor HeSat?iI;}ke)a/id C-r?]ce)fil‘pglssha
Figure 1. DeepConvLSTM J P
Position Precision F1 score architecture for gait perturbation Different
Original data (trained and tested) detection: 4 convolutional layers Perturbations - timing and
followed by two LSTM layers and -t "
Lumbar 0.73 £ 0.11 0.93 £ 0.03 0.81 £ 0.08 a dense output layer. intensity
Ear 0.80 £ 0.06 0.91 £ 0.05 0.85 £ 0.05
ISeFallED (only tested) _
Lumbar 0.97 + 0.02 0.90 + 0.05 0.93 + 0.02 Conclusion
Ear 0.98 £ 0.01 0.71 £ 0.08 0.82 £ 0.05 * High F17 scores suggest the model Contact:
generalizes well across different lea-christin.feld1@uol.de
| imitati participant groups and perturbation
imitations conditions.

* Future studies should evaluate the
influence of each factor separately.

* The finding support the model's potential
for translation into real-life situations.

» Participant characteristics, perturbation timing/intensity, and sensor type all
changed simultaneously = their individual effects on performance cannot

be disentangled.
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