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Using GPS data as auxiliary data.

Anne Elevelt, Wim Bernasco, Peter Lugtig,
Stijn Ruiter & Vera Toepoel.

BigSurv18 conference. Barcelona. 27 October.
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Where you at? Using GPS Locations in an Electronic
Time Use Diary Study to Derive Functional Locations.

Anne Elevelt, Wim Bernasco, Peter Lugtig,
Stijn Ruiter & Vera Toepoel.

BigSurv18 conference. Barcelona. 27 October.



Diary studies

o Reliable and Accurate
o Different Domains

o But:
— Burdensome
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Time Use Survey App NS

BO LISS - Uw activi BO LISS - Dagoverzicht wo 26 jul.

. . Tijd Activiteiten
Add main activity &
05:30 Slapen
12:00 tot 12:10 uur 05:40  Slapen
Alleen 06:.00  Slapen
Met kinderen t/m 9 jaar 06:10  Slapen

. . 06:20 S|
Met overige huisgenoten apen

06:30 Slapen
Met iemand anders die u kent

06:40  Slapen

06:50 Slapen

07:.00 Eten/drinken thuis, op werk, school

07:10 Eten/drinken thuis, op werk, school

07:20 P of Vi

SR For more information. see:
Sonck & Fernee. 2013.

Kopieer vorige activi Activiteit toevoegen



GPS tracks
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Potential problems

o Battery life
o Data quality of GPS measurements
o Rule-based algorithms needed
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GPS tracks.
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GPS coordinates.

longitude *  Jatitude
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Aims
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Propose a method for analyzing the GPS data
Integrate the location and survey data
Explain variability

Understand how to use location data

— Sufficient quality? -> Automatically record functional
locations in the future
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Functional Locations

Home

School / Work
In Transit
Everywhere
Other

N
N

N/
7]
N

13



\[/
TN

i,
S

W
(4
g/

Do the two sources match?

Overall distribution
Timeslot level

For what activities?
Explore variability
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Methodology

o Youth in Europe Study (YES!) panellists.
— Around 19 years old

» Netherlands Institute for the Study of Crime and Law
Enforcement [NSCR]

o Time Use Diary on Smartphones

— GPS data

» Originally developed by CentERData and Netherlands Institude for
Social Research [SCP].

» Sonck & Fernee. 2013.

o IOS (Iphone) versus Android users
— Measurement Frequency
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Overall Distr_ibution
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%
Timeslot level (Android) m§

Based on Time Use Surve

--

In transit 42.38 10.23 15.73 3.76 10.17

- Other 33.08 33.37 42.45 22.04 35.46
GPS Home 20.05 49.40 34.71 70.46 22.39
Work 4.49 7.00 7.11 3.75 31.98

Accuracy: 58.5%

17



%
Timeslot level (iOS Users) m§

-_ Based on Time Use Survey
| | Inuenst |Everywhere] Other | Home | Work

In transit 23.74 19.89 22.93 12.79 24.07
- Other 53.91 52.44 50.20 46.03 41.23
GPS Home 11.20 18.26 16.60 35.56 13.40
Work 11.16 9.41 10.27 5.61 21.30

Accuracy: 33.3%
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Potential Problems (and tested solutions)

o Coding errors in location data
— Code over days

o Coding errors in TUS data
o Data sources out of sync
— Allow small temporal inconsistencies

o Not enough information in isolation
— Use information from TUS
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Time Use Categories

o No large differences within category

o iOS < Android
— Sleeping: 41.3% vs 74.2%
— Watching TV 19.6% vs 59.3%
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Explore variability

Multilevel model, Android & iOS separately
MATCH <- Time of day + Weekend +

ICC: 0.121
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Explore variability
Multilevel model, Complete sample

MATCH <- Android + Time of day + Weekend +

ICC: 0.142
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Conclusions

o Many positioning errors.

o Differences in matching success are largely
intrapersonal.

o Measurement frequency intertwined with phone

type.
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Next step

o Combine sensor and survey data!
o Experiment
o Positioning errors: Use better filter
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Thank you!

Contact: a.elevelt@uu.nl
Twitter: @AnneElevelt
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