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Using smartphones for population research



~  
What your phone knows about you

~  
Computer scientists are not (just) programmers

~  
Do not hire developers to build research apps

~  
Let’s collaborate!
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Brief history of computing
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1960’s 1980’s 2000’s



3 “Waves” of computing
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Technology People

Spaces

Understand people -> build better technology

Study technology -> better understand people



Modus operandi
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Establish correlations 
Describe behaviour

Behaviour, attitudes, 
 questionnaires, etc.

Smartphone/Facebook 
data 

Calculate metrics

Calculate metrics
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Social Media
Smartphone use
Smart city
Interaction

Happiness

Crowdsourcing

Personality
Habits 

Methods

Sources Insights

Exposure

Smartphone instrumentation

In-the-wild methods



Smartphones for science 
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Scientific instruments
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Non-invasive sensing
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What to 
analyse?

How to 
analyse?

Start 
from 

scratch
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Hardware Software Human Meta
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Kostakos, V., & Ferreira, D. (2015). The Rise Of Ubiquitous Instrumentation. Frontiers in ICT, 2(3), 1-2. 
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Accelerometer

Step-counter Calorie counter

Calendar

Diet

Questions

Well-being

“LEGO” - context
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Demo (online)
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Deploy to participantsScientist

Store data 
(MySQL)

Define study

Visualise



Scientific instrument
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Experience Sampling Method Behavioural studies  
(Personality prediction)

Medical studies  
(Parkinson’s / Cancer / Pain)

Environmental exposure studies  
(Urban mobility)

Passive sensor collection

Transport engineering 
(Crowd simulation, queue modelling)

Economics 
(Power consumption modelling)



Role of UbiComp Scientists?

• We need scientists who can build market-ready 
technology
• Our software is deployed into the hands of patients/users/

consumers

• Who have experience with human-subjects studies
• Our software is used on a daily basis, in-situ

• Who can “speak” the language of other disciplines
• Large multidisciplinary teams

• Who can understand the nuances of interaction
• Separate “noise” from “valuable” data
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Phenomena Sample data

Analysis/Statistics

Measurement



Measurement instrument

• Bias
• Reliability
• Transparency
• Repeatability

• Privacy
• Battery life 
• Convenience
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Repeatability: automated testing
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Calculate metrics



Reliability: ESM/EMA accuracy
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Calculate metrics



Reliability: situational impairments

35

Calculate metrics



Privacy: on-board inference
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Calculate metrics
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Convenience: gamification
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Calculate metrics



Convenience: crowdsourcing
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Calculate metrics



Convenience: crowdsourcing
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Calculate metrics



Keeping our eyes on the future
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NIRS: Near Infrared Spectroscopy



The end!
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