Data integration and Learning
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Installation and annotation process
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Localisation from Receilved Signal Strength
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Example of location annotations

= At least 2 experiments per
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= We record the Received
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estimate indoor locations
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Activity levels and recognition
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Activity levels for the full period
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Activity levels and localisation predictions:

low (< 50mg) each t‘))OX is 30Min
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Activity levels and localisation predictions:

= < 10mg each box is 30Min B bathroom each box is 1H
N <20mg Mon 24:00 W bedroom Mon 24:00
N < 30mg B dining room
EEN < 50mg . hall
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B < 120mg . st
B < 150mg Sun B study
s < 200mg ;
> 200 mg
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Activity levels and localisation predictions:

bathroom each box is 1H
by
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Activity and Locations overview

= A is a participant from =~
the control group
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= B and C are recovering
from a hip replacement
surgery
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= B and C spend more
time at home, and are
generally less active

Thu
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Sit to Stand as a surrogate of recovery
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Sit to Stand Detector (Classifier)

= Using MuViLab, we have annotated 4 months of video data for STS transitions.
= Using a convolutional neural network we were able to achieve >90% accuracy in

Confusion matrix LSTM_128 DAO_HM1_CW1_GNO_rev
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- Examples of 4 seconds video sequences bristol.ac.uk/golding

detected as stand up transitions.




Bounding box peak detection

= The figure shows an example of
analysis of sit-to-stand transition using
silhouettes.

= On top are the frames of the
video sequence of a person
standing up, on the bottom the
analysis derived from their movement.

= The red dot shows the speed of ascent,
l.e. the maximum transfer velocity from
sitting to standing position.
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Several Examples of Sit to Stand Speed
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What Does This Look Like for a Patient?

Hip/knee
= Recover surgery
from hip/knee replacement 4 sittostand speed (mss
. 0.61 m— Surgery day
= Sit to Stand speed decreases —=- Trend: +4.85E-02 m/s/month

abruptly after surgery 0-51 ‘ | |
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Comparison With Healthy Control

Healthy control
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Other examples of available data

number _of unique_locations 2019-02-13
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- Proportion of time spent in each

room in one day (or several)

- Or Number of transitions
between rooms

Speed of ascent m/s
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- Actigraphy for the study of sleep
and circadian rhythms. Cut out of
a circular plot showing the 10
most active hours (yellow box)
and 5 less active (light blue) [2]
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