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Research: 
• smart mobile sensing
• holistic behaviour modelling
• virtual coaching systems
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Center for Monitoring and Coaching:
“High Tech Care with a Human Touch”
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The future coach 

Model based reasoning 
& Interactive learning 
  

Context aware Feedback 
via various devices 

Context information 
  

Self learning from 
responses 
  

Wearable sensors 

Multimodal 
Sensing
- Wearables
- Textiles
- Ambient sensors
- SNS
- ESM

Human Behaviour Modeling
- Artificial intelligence
- Machine learning
- Behavior change frameworks
- Persuasive tech
- Coaching strategies

Human-Computer
Interaction
- Haptic interfaces
- (Embodied) Virtual agents
- Natural language processing

https://www.utwente.nl/ctit/cmc/

Application domains:  
Frailty, Stroke, Diabetes, Pain 

Parkinson’s, Alzheimer’s, Autism
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What your smartphone 
tells about your behavior
Challenges and Opportunities
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Smartphones vs Wearables
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Smartphones vs Wearables
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Smartphones & Wearables
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Projected Smartphones

Implantable Smartphones

Wearable Smartphones

Foldable Smartphones
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What’s so special about smartphones 
(to consider them in social/behavioral/health sciences)?

§ Mature technology

§ Huge variety of built-in (and pluggable) sensors: 
accelerometer, gyro, proximity, compass, 
barometer, heart rate, SpO2, humidity, fingerprint, 
NFC, GPS, mic, iris scanner

§ Everyday “omnipresent” companions/observers
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The “silent” observers
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(Deloitte, Global Mobile Survey 2016)
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The “silent” observers
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Explicit interactions Implicit interactions
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Observing and measuring behavior
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Observe & Measure Human Behavior

In the wild – Naturalistic Sensing

Large groups – Crowd Sensing

Multiple dimensions – Holistic Sensing
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Physical behavior
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(Nature, Althoff et al. 2017)

(Sensors, Hur et al. 2017)

(CHI, Min et al. 2014)

(Neurocomp., Reyes et al. 2016) 
(Procedia Comp. Sci., Bayat et al. 2014) 
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Social behavior
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(Perv. & Mob. Comp., Vu et al. 2015)

(Mobile Netw. Appl., Lane et al. 2014)
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Emotional behavior
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(Ubicomp, Pielot et al. 2015)

(MobileHCI, Gosh et al. 2017)(Ubicomp, Mehrotra et al. 2017)
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Cognitive behavior
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(-, Wohlfahrt-Laymann et al. 2017)

(Ubicomp, Abdullah et al. 2016)

Local time

Body time
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HoliBehave: Holistic Monitoring and Analysis of 
Human Behavior
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Accelerometer

Applications

Barometer

Bluetooth

Communication

ESM

Light

Gyroscope Magnetometer

Locations

Telephony Scheduler Temperature

Screen Text-2-Speech

Proximity Network Apps
+ PLUGINS/ 

PROBES!

Battery

AWARE
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HoliBehave: Holistic Monitoring and Analysis of 
Human Behavior
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(1) Create new sensing campaign

(3) Users join the campaign 
(informed consent)

(4) Digital data is collected, 
uploaded and persisted into 
the platform

(2) Select sensors of 
interest (and/or plugins)

AWARE
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HoliBehave: Holistic Monitoring and Analysis of 
Human Behavior
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Server

Client
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Challenges
§ Battery

§ Data plans

§ Availability

§ Privacy
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Take home messages
§ Smartphones provide an enormous set of 

opportunities to observe and measure behavior 
unobtrusively, in the wild, at large-scale and in a 
holistic fashion

§ Smartphones should not be replaced by 
wearables but combined into super-sensing 
platforms

§ Stronger efforts needed to cope with the 
challenges constraining user willingness
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Thank you!
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