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Agenda: smart surveys what, why and how

! !"#$ %&'#'&(#)$'&*)+,-.
! !"- .'

! /0,&' %$10)2.
! Do we get better data?
! Business cases

! 301' $0#4$*#55-60'%$.
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What is a smart survey?

78'9'&*)+,-
:8'9';&(#)$<',5,(,=$

! Sensors to collect other data: pictures, audio, locations, movements, etc.

>8'?=$,@)#$,$", &*)+,-'#=6&(#)$',5,(,=$
! After data collection: e.g. Fitbits with questionnaires on activities
! During data collection: smartphone apps

! Sensors help to make task easier
! Sensor data are often processed on phone
! Respondents can interact with sensor data
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Why smart surveys?

! !"#$ #1#- A)0( &*)+,-&
! 1. surveys are costly and time-consuming
! 2. topic: low centrality
! 3. topic: high burden

! !"%%$01#)6&&(#)$'&*)+,-&
! 1. high availability of organic data
! 2. costs of collecting and processing low
! 3. high quality of data

!"#$%&'()*)+%,&-,.-()/'0-'12 3)4$56-(-(,)7%/0'87)9(:)$/,9(-"):9&9);/$5)7'(7$/7)-()<'7-,(':)=-,)<9&93)>#/'')"97')7&%:-'73!"#$%&'(!#)!*)))+,+'(-.'.+/.+,/



Potential topics

! !"#$ #1#- A)0( &*)+,-&
! 1. surveys are costly and time-consuming
! 2. topic: low centrality
! 3. topic: high burden

! !"%%$01#)6&&(#)$'&*)+,-&
! 1. high availability of organic (smart) data
! 2. costs of collecting and processing low
! 3. high quality of data

!"#$%&'()*)+%,&-,.-()/'0-'12 3)4$56-(-(,)7%/0'87)9(:)$/,9(-"):9&9);/$5)7'(7$/7)-()<'7-,(':)=-,)<9&93)>#/'')"97')7&%:-'73!"#$%&'(!#)!*)))+,+'(-.'.+/.+,/



!"#$%&'()$*#+'&,-(./"$#-,&0$)#+-123

! BC/D'B6?EFB=G)0*$,'?='$",'E,$",)5#=6&H
! Old: paper, revently: web-diary study
! 2 days of travel data 
! start, endtime, location, travel modes, etc.

! E,1D'I9J?'&(#)$K"0=,'$)#+,5'#KK
- 1 week continuous tracking
- Wifi/GPS

- Every minute when stationary
- Every second when moving



4.$#4&56#&((#789:;<

! /,+,50K ,+,)-$"%=@0*)&,5+,&
! Transparency, control
! Open-source: https://gitlab.com/tabi/tabi-app
! Modular design: parts can be recycled

! 9KK'&"0*5610)2 0='#55&(#)$K"0=,&
! In practice: < 4 years old
! In practice difficult: updates, brand varieties
! App should not drain battery

! C01'),&K0=6,=$'L*)6,=
! Few (or no) questions

https://gitlab.com/tabi/tabi-app


The app: Location measurements



The app: Diary and annotations
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Skip to trips



Does it work? Experiments...

! !"#$%&'$()*+,*-$.%/&)'$()* 0(1+2345
• Fresh cross-section taken from population register (n=951)
• ODiN Web diary respondents in September 2018 (n=951)

! !"#$%&'$()*4,*6(.$()&7$8
• Incentive 5 + 5 + 5 (before, registering, after 7 days)
• Incentive 5 + 10 (before, after 7 days)
• Incentive 5 + 20 (before, after 7 days)

! !"#$%&'$()*9,*:;<*);*=$)$.)*>*8);#?*0(;)*);=>@5

! 6(*4349*$"#$%&'$()8*<&):*'&"$=A';=$*.;BB$.)&;(*AC*>##A<$D*0(;)*);=>@5



Fieldwork

! 78'%=+%$#$%0='5,$$,)
! 1b. website

! :8'601=50#6#KK
! >8'50@%=
! M8'#5501'504#$%0='

(,#&*),(,=$&



Fresh respondents
N=951

Earlier Web diary respondents 
to ODIN study
N=951

Results recruitment
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Fresh respondents
N=951

Web diary 
respondents
N=951

Download + Login
N=674

Send data for at 
least 1 day
N=578

Complete whole 
study
N=421

NND'MMOMP'

6)0K0*$D'7SP'

6)0K0*$D':TP'

U0(K5,$,'N,&K0=&,&D'::O7P'0A'&#(K5,'

NND':QORP'

Results recruitment (3) 
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NO interaction effects!
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! Incentive groups
! Sample groups

+%,&-,?)@$&#)*)!"#$%&'().ABAA2)C$(/'7D$(7')9(9E87-7)-()9)E$(,-&%:-(9E)
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Some differences labeled/unlabeled trips 

!"##$%&'()*$+*,'!-./)$#0'1+0'2#3+#45'6)$/"7$+-'$273#8'"/9#'
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App = better at short trips



App: more walks, fewer bike trips



Does it work?

! -$8#;(=$()8 .>( D$E%$8:B@%$.%/&)$=&(); 8'>%)*8/%7$@8
• A lot of work in panel context however, which brings benefits

! F$>8/%$'$() ;7$%>BB*D$))$%<&): >##
• But some technical issues
• And a lot of modeling effort
• New statistics wanted?

! G>%H$*I;(%$8#;(8$ D&>8
• Age and level of education
• Incentives work

! J/8&($88*.>8$,*
• length of fieldwork period
• Infrastructure costs

!"#
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How to do a smart survey? 

! I)*&$,6 V(#)$'V$#$%&$%4&F:W:WG:W::H
! V(#)$'V*)+,-' ?(K5,(,=$#$%0=F:W:>G:W:R

! Microservices for handling sensors
! Methodology

1. Recruitment
2. Machine Learning
3. User Interaction
4. Mode effects

! Legal ethical, data lifecycle, governance
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Household budget Survey and microservices
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Youtube video:
Hbits (2023) 
https://www.youtube.com/watch?
v=BvmD5Zqv27s



Methodology: recruitment

! !"#$ 60'1,' 2=01 #L0*$1"#$ &(#)$'&*)+,-&D

! V*)+,-'6,&%@='A,#$*),&
! Sponsor, incentives, length of data collection, interviewers, control over data 

collection process, transparancy, app

! N,&K0=6,=$'4"#)#4$,)%&$%4&
! Smartphone usage, privacy concerns, socio-demographic (education, age)

33
See Bucher, Keusch, de Viitis, Fausti, Inglese, van Tienoven, McCool, Struminskaya & Lugtig (2023) Smart 
Survey deliverable M6: review stage. 



1. Methodology: recruitment

! !"#$ 1%551,' 2=01 =,X$'-,#)
! YXK,)%(,=$&%='E0)1#-O'?$#5-O'ECO'Z,)(#=-O'J,5@%*(

! How to download app
! Incentives
! Reminders
! Using web and mail as secondary modes
! Interviewers to ‘help'

34
See Bucher, Keusch, de Viitis, Fausti, Inglese, van Tienoven, McCool, Struminskaya & Lugtig (2023) Smart 
Survey deliverable M6: review stage. 



2. Machine Learning

! [04*&'0='I%(,' \&, #=630*&,"056'J*6@,$
! 30*&,"056'J*6@,$

! Detecting receipt, judging picture is good enough
! Using OCR to convert to text data
! Separating tekst into shop, product, amount, price
! Linking to Coicop

! I%(,' \&,
! Using geolocation to populate an activity diary
! Suggest activitities

! Traveling, shopping, in restaurant, etc.
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3. UX, User Interaction

! 30*&,"056'J*6@,$
! Detecting receipt, judging picture is good enough

! What to do if picture is not good enough?
! Using OCR to convert to text data

! What to do if conversion fails? Uncertainty about tekst?
! Separating text into shop, product, amount, price

! What to do with errors? 
! Linking to Coicop

! What to do if no good linkage is there, or multiple ones?
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4. Mode effects

! !,' 2=01 &0(, ),&K0=6,=$&#),';"#)6' $0@,$<'*&%=@#KK&
! Need for secondary modes (web + mail)

! J),#2'%='$%(,G&,)%,&'6*, $0&1%$4"'$0&(#)$'&*)+,-

! ?=':W:M'YXK,)%(,=$&D
! Mode selection and mode measurement effects
! Different levels of smartness

! With a lot of user involvement, or little
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Recent smartphone-app pubs
!""# $$$%&"'"()*+',+%-./
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