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Human-Computer Interaction
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Computing
Psychology & Social Sciences
Design

Mission:
Create the next generation
of Interactive Technologies 



Designing technology
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What we should  
do

What we can  
do
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Evaluate & 
collect evidence

Co-create 
with end-users

Explore 
with stakeholders

Develop & deploy 
prototypes

Ideas 

Practical 
Application
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Smart pill box 
Identify pills using 
chemical signatures
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IV line monitoring 
Continuous identification of 
liquids/concentrations in IV line
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Operating theatre tracking 
Track patients/staff in & out 
of operating theatres

Marini et al. 2020. Measuring Mobility and Room Occupancy in 
Clinical Settings: System Development and Implementation.  
JMIR mHealth and uHealth, vol. 8, no. 10, article e19874, 17 
pages.
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Marini et al. 2024. A toolkit for localisation queries.  
Pervasive and Mobile Computing, vol. 103, article 101946, 22 pages
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Hand washing detection 
Detect (and quantify) hand 
washing in the hospital
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How to handrub? 
WITH ALCOHOL-BASED FORMULATION

How to handwash? 
WITH SOAP AND WATER
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Apply a palmful of the product in a cupped 
hand and cover all surfaces.

Rub hands palm to palm right palm over left dorsum with 
interlaced fi ngers and vice versa

palm to palm with 
fi ngers interlaced

backs of fi ngers to opposing 
palms with fi ngers interlocked

rotational rubbing of left thumb 
clasped in right palm and vice versa

rotational rubbing, backwards and 
forwards with clasped fi ngers of right 

hand in left palm and vice versa

…and your hands are safe. 

Wet hands with water
apply enough soap to 

cover all hand surfaces.

rinse hands with water dry thoroughly with a 
single use towel

use towel to turn off faucet

…once dry, your hands are safe. 

40-60 sec20-30 sec
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WHO acknowledges the Hôpitaux Universitaires de Genève (HUG), 
in particular the members of the Infection Control Programme, for their active participation in developing this material.

October 2006, version 1.
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Wang et al. 2022. A System for Computational Assessment of Hand Hygiene Techniques.  
Journal of Medical Systems, vol. 46, article 32, 12 pages.

We can exclude steps 3 & 6 
We need a new step
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Wang et al. 2023. Using Thermal Imaging to Measure Hand Hygiene Quality.  
The Journal of Hospital Infection, vol. 139, pp. 113-120.
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Hettiachchi et al. 2021. Team Dynamics in Hospital Workflows: An Exploratory Study of a Smartphone Task Manager.  
JMIR Medical Informatics, vol. 9, no. 8, article e28245, 9 pages



What have we been up to?
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Large Language Models:  
empowering the study of human behaviour 
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Phenomena Sample data

Analysis/Statistics

Measurement



Modus operandi
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Establish correlations 
Describe behaviour

Behaviour, attitudes, 
 questionnaires, etc.

Smartphone/Sensors Calculate metrics

Calculate metrics
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Social Media
Smartphone use
Smart city
Hospital

Happiness
Personality
Habits 

Sources Insights

Performance



Lifestyle sensing
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Modus operandi
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Establish correlations 
Prescribe treatment

Treatments

Digital phenotype Calculate metrics

Calculate metrics
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StudentSense - 150 students

• Deployment to 150 students
• Observe for a whole semester
• Most smartphone sensors
• A wide range of questionnaires
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Ongoing work: Guardian Angel
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User: “I want to loose weight”

Guardian Angel: “You should 
not add sausages to your 
shopping cart”

…



Ongoing work: Digital self
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Observe user behavior

Answer questions on behalf of 
the user

“If the user took a mental 
health questionnaire now, 
what would they answer?”

“What was the most stressful 
part of the user’s day today?”

“Why did you not take your 
medication?”
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Concluding thoughts on what the future holds

• Will AI take our jobs?
– Everyone I speak to says “AI will replace jobs, but not my job” 
– If a job can be done by reading and sending emails, it can be replaced 
– Robots will not take over the world

• Key limitations of LLMs
– Cannot learn on the job
– Cannot plan ahead very well 
– Very expensive (Tesla has spent $10 - $20 Billion on self-driving)

• New technology > ChatGPT 
– AI has run out of data, so how do we get better data?
– How can hospitals generate better data?
– How to help people/experts generate better data?

• In the future, there will likely be 2 kinds of jobs:
– Those who tell a computer what to do
– Those who are told by a computer what to do
– In both cases, technology should be designed for humans
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The end
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