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What do we mean by diversity-aware data?
REPRESENTATION
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1. Within person
• Context
• Point of view

2. Across people



What do we mean by diversity-aware data?

1. Research
2. Development
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INTERPRETATION
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What about Big Data?

• ‘With many interesting variables
unavailable, people are, at best, 
thinly described’. (Blank, 2008: 
540)

• Big Data are often used ‘out of 
context’, which decrease the 
‘meaning and value’ (Boyd and 
Crawford, 2012: 670) 
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Big-Thick (Diversity-aware) Data
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Adapted from:
• Gomez Ortega, A., et al. (2022)
• Tobias Bornakke and Brian L.

Due. (2018)



Common approaches in generating Big 
(Thick) Data

Annotation
• HAR user diversity 

and of transfer 
learning (Fu et al, 
2020),

• HITL (Wu et al., 2022),
• Context Recognition 

(Bontempelli et al. 
2022)

• Health care (Vaizman, 
2017)

Aggregation, fusion 
and integration
• User profiling and 

record linkage (Shu et 
al., 2017)

Blending
• Combining sensor 

data sources and 
ethnographic data 
(Bornakke, 2018)
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Weakness
1.A domain expert is

always required
2.Domain specific

datasets, which are 
hardly reusable
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The situational context
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Temporal cxt = 
"WhAt are you doing?"

Object cxt = "What 
are you wIth?"

Spatial cxt = 
"WhEre are you?"

WO = Social cxt = 
"WhO are you with?"

WO

WE

WI

WA



A hybrid human-AI approach
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Main issues in generating diversity-aware data
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Design Human Machine 
interactions

Avoiding bias and respondent burden
Considering ethics & GDPR
Avoiding Self-Selection Bias
Maintaining motivation

Data collection
Standards
Collect active & passive data
Consider Back-End & Front-End
Protect Privacy

Data Sharing Findability, Accessibility, Interoperability, Reusability



Overall methodology
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Profiling Questionnaire

Psycho-social Profile

• Personality traits (MiniIPIP-10)
• Perceived stress scale (PSS)
• Irrational procrastination scale (IPS)
• Smartphone Addition Scale (SAV-SV)

Daily Routines
• Academic, Transport
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Time diaries
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iLog App
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Accelerometer Linear 
Acceleration Gyroscope Gravity Rotation Vector Magnetic Field Orientation

Ambient 
Temperature Pressure Relative 

Humidity Proximity Location Wi-Fi Bluetooth

Running 
Applications Screen Status Airplane Mode Battery Doze Mode Headset Status Ring Mode

Music Playback Notifications Touch Event Cellular 
Network

Movement 
Activity Step Counter Light

Sensor 
data



Sampling strategy & incentives

10.000+ invitation 
questionnaire

350 selected 
participants

≈ 250 app 
download

≈ 158 active 
participants
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20€ every 2 weeks

5€*5 participants everyday

100*3 best participants 
(1st weeks)

150€*3 best participants 
(2nd weeks)



Helpdesk & Monitoring
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iLog app instructions

Daily contact with participants (especially 
during registration period)

Daily reports

Target: non-missing data



GDPR & Data Minimization1
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1The data minimisation principle is expressed in Article 5(1)(c) of the GDPR and Article 4(1)(c) of Regulation (EU) 2018/1725, which
provide that personal data must be "adequate, relevant and limited to what is necessary in relation to the purposes for which they
are processed".
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Questionnaire data
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SU2 – iLog data
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The dataset catalog
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https://datascientiafoundation.github.io/LivePeople/datasets/


Extending the dataset

LiveData Trentino
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https://datascientiafoundation.github.io/LiveData/datasets/LiveDataTrentino/
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Open issues

1. What could be other diversity aware experiments?
2. What about interaction with sensor data analytics in streaming?
3. What about mapping time sensitive information within dataset 

extension?
4. Other possible extension?
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Links and contacts

http://knowdive.disi.unitn.it/
http://datascientia.disi.unitn.it/
https://lp.datascientia.eu

@knowdive

✉ matteo.busso@unitn.it

THANK YOU!
Any questions?
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http://knowdive.disi.unitn.it/
http://datascientia.disi.unitn.it/
https://lp.datascientia.eu/
https://twitter.com/knowdive?s=20&t=H64qL1ZR3GwN-4n6EYpMxQ
mailto:matteo.busso@unitn.it


Timing
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Year Project Data 
Collection Tools Total 

Participants
iLog 

Participants Country Measurement

2011-2015 iLog testing . . . . . .
2016 Smart University SU1 LS, iLog 72 72 1 Questionnaire, Time Diaries, Sensors
2018 SU2 LS, iLog 184 158 1 Questionnaire, Time Diaries, Sensors
2019 QROWD QR '19 iLog 40 21 1 Images, Sensors
2019 EUROSTAT EUR'19 iLog 100 100 1 Questionnaire, Time Diaries, Sensors
2020 DOXA DX'20 iLog 10 10 1 Questionnaire, Time Diaries, Sensors
2020 KnowDive Indoor HAR iLog, SW 5 5 1 Questions, Sensors
2020

WeNet

DIV1 LS, iLog 21476 784 8 Questionnaire, Time Diaries, Sensors
2022 DIV2 LS, iLog 586 248 3 Questionnaire, Time Diaries, Sensors
2021 CH1 LS, Chat, iLog . 195 5 Questionnaire, Chatbot, Sensors
2022 CH2 LS, Chat, iLog 158 158 5 Questionnaire, Chatbot, Sensors
2023 CH3 Chat, iLog . 50 4 Quest., Chatbot, Time Diaries, Sensors
2022 WeNet Open Calls UTH LS, iLog 310 141 1 Questionnaire, Time Diaries, Sensors
2022 FTP LS, iLog 117 117 1 Questionnaire, Time Diaries, Sensors
2023 DatiMeteoX DMX iLog 12 12 1 Images, Questions, Sensors

MAY 2023 KnowDive SKEL iLog 100 100 1 AR, Questions, Sensors
SEPT 2023 Makerere University MAK iLog 100 100 1 Questionnaire, Time Diaries, Sensors

TOTAL 23270 2271 12


