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BACKGROUND & OBJECTIVES o SHARED HOUSEHOLD AMBIENT SENSOR DEPLOYMENT o DEEP LEARNING WORKFLOW

remain at home with informal
caregivers.

episodic clinic visits.

Q9O

wearable devices.

Most people living with ADRD

Functional changes occur gradually
and are difficult to capture during

Ambient sensing enables continuous,
privacy-preserving monitoring without

Little is known about ambient sensing
in shared households where caregiver
and care recipient activities overlap.

STUDY OBJECTIVES
Evaluate ambient sensing for ADL

classification in shared ADRD households.

Explore caregiver experiences with
home sensing and daily caregiving.

PARTICIPANTS

= Two ADRD households

= Cara recipient + caregiver dyads
+ Continuous home monitoring

SENSORS DEPLOYED

—
? = Motion (multifunction sensors)
= Door contact (entry/fexit)
+ Tomp Humidity, Il
= DATA & MODELING

""Q * Minute-level aggregation
= Interpolation for missing data
= Sliding window sequences (10-30 min)
= Models: Transformer vs. Stacked LSTM
« Train/Validation/Test split (70%/15%/15%)

Data collected continuously ovar multiple weeks,
reflecting real-world shared care environments.

Motion
Sensor

Ambient sensors continuously captured

tal and beh.

| activity

across key living spaces while minimizing partieipant burden and preserving privacy.

@ ADL CLASSIFICATION PERFORMANCE

Ongoing qualitative analysis of caregiver interviews (n=2 compieted to date)
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STRONG DISCRIMINATION
Peak participant AUC = 0.93
Transformer outperformed LSTM

in 3 of 4 comparisons.,
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REAL-WORLD FEASIBILITY
Stable performance across
two occupied homes with
continusous monitoring.

it reported on i

= person with ADRD: Caregiver = informal caregiver.
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..’ SHARED ENVIRONMENTS
'.\ Models maintained high
performance despite
overlapping activities.
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Continuous Vigilance
Increasing supervision and -
manitoring as cognition
declined. \
“I really need to be
attentive to him alf
the time."

Adaptive Care Strategies
Caregivers proactively 2
modify routines to

reduce frustration and
maintain independence.

"l just put the clean /
clothes out first.” 4

CAREGIVER
PERSPECTIVES

Community Support el
Family, neighbors, church,

and respite services helped
sustain caregiving.

"My daughters and friends

are a big help.”

Sinclair School of Nursing

Loss of Personal Freedom
Shapping, travel, hobbies,
and spontaneous

activities increasingly
restricted.

" just put either take
nirtvwith me or not go.”

Meaningful Daily Moments
Small routines, music,
exercise, Family interactions,
and bedtime rituals
supported well-being.
“Finding the joyful
moments every day.”
Progressive Change
Caregiving responsibilities
evolved gradually through
ongoing adaptation.
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Themes are preliminary and will be refined following completion of qualitative coding.
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