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Human Centric Sensing and Computing Strategy

Context key for relevant personalized cognitive services in wellbeing and work safety

loT / wearables revolutionize healthcare for chronic diseases and elderly care by enabling
data-driven preventive medicine

Good internet context BUT
Severely limited local context
(limited relevance of cognitive services)

N /Iw Single channel human reality
Today -
y% 4 @ Other channels inaccessible

(Edge) Application driven growth

Cognitive edge
omputing & companion

Multichannel human realit Context rich cognitive services

QB @
Future | K WIS TeYEL )
-U All channels accessible : 2K

IBM Research — Zurich / Smart System Integration © 2021 IBM Corporation




Human Centric Sensing and Computing
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Stress — Impairs Performance, Decision Making & Safety

Impaired ability for critical tasks:
That rely on high neocortex performance

Benefits of real-time stress monitoring:
Training: Personalize training

Planning: Select skills AND stress-tolerance
Operation: Re-define missions, tasks, teams, and leaders

Stress “Measuring”:

State-of-the-Art: Invasive, slow, and impractical for real-time monitoring.
Our Solution: NON-invasive, real-time, differentiate physical and psychological stress
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= Heart rate acquired with chest-belt

= Distinguish mental stress from
physical stress within 30-60 seconds

= Test in firefighter training with
acquisition, labelling, and learning

Feedback
Buttons

Assisted labelling and transfer learning
to data from other sensors than ECG




Use Case Il: Management of Chronic Lung Disease* N

Bi-directional communication patient — physician
Symptom and activity tracking

Prediction of exacerbations

Personalized context

Patients \\\

Analog: Physician patient interaction

e (e (e
= t 3 T =
Electronic Symptom Conversation
medical data & Content

records

Data Science:

* EXxpert system
* Physiological mode
* Machine learning
* Image anglysis

' Less suffering for those with chronic diseases

¢4

* Asthma and COPD: Congestive
Obstructive Pulmonary Disease

Physician
Dashboard*'i@*

EMR ’) Ii

Recording:

= Medication adherence

= Lung function

= Cough intensity

=  Sputum color

= Activity and sleep

= Vital-signs

= Environmental parameters

IBM Research — Zurich / Smart System Integration © 2021 IBM Corporation 7



Quality of life management of COPD patients: CAIr
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Continuous Patient Interaction and Support at Scale

(" )
Face-to-Face

Holistic interaction
Situational assess
Social bond, trust

Limited time, reach

Tele-Platform

Disease information
Questionnaires

Reminders
Limited scale
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Virtual Agent (Chatbot)
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Qersonality insights  Observation of progress

Behavioral change and therapy support at scale
Limited contextual and personalized appearance
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Trend and Anomaly Detection of ADL ACTCDVAGE
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@Wellbeing Pilot Functionalities and Datasets

i3-MARKET

www.i3-market.eu

4 Functionalities of Wellbeing Pilot
Monitor elderly, workers, patients, or athletes

Service provided by care-givers, captains/supervisors, or coaches
Privacy and GDPR need
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Future
Hospital

Human Centric Sensing
and Computing
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Bridge gap to wearables with
edge systems

Apply Al in healthcare and 10T

Convergence of ITC &
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Data not transferred to cloud — wwemrece
but Al to the edge to improve
autonomy, functionality,

latency, reliability, and privacy
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