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Not in living memory...

* Do you know the recent history of your place?

Do you remember what happened in your place,
for example, in March 2007?

 When did something important happen in your place
(if any)?
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Reconstructing bits of history?

 If your memory is not perfect (mine is not), records of
Important events may help to reconstruct bits of history

« Goodchild (2007) — citizens as sensors collecting
valuable geographic information

* Publicly collected data contain evidences of events
o flickr, twitter ...

« Databases of enterprises may be used for this purpose
* Mobile phone companies
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General 1dea

* At some time moments/periods
more people than usual leave
their traces in a place.

e This may be an indication of
Interesting events
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Suitable data?

e Activity records are already in databases in structured
form, a lot of data!

* Person_ID, longitude, latitude, time, activity attributes

* Places are areas rather than points

« Definition of a place depends on the intended spatial
scale of the analysis

e The same Is valid for time

e The amount of data does not fit to RAM and does not
allow purely visual analysis (sorry, no InfoVis)
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Methodology

« Suite of visual analytics tools for detecting events
 Division of territory at the intended scale of analysis
e Aggregation of data into time series for areas
« Detecting events In time series, checking t-correlation
 Interactive visual interpretation of the results

e Of special interest (why human judgment is needed):
 Periodicity in mostly non-periodic data
* Non-periodicity in mostly periodic data
* Any other regularity / irregularity

c * Possibly, repeat analysis at another scale
VAST 100

080



Data examples

« Positions and timing of starts and ends of 2,956,738
phone calls in Milan (ltaly) during 9 days

* Provided by WIND
 Stationary calls Vs. calls on move
« Estimation of speed

e Positions, time stamps, and titles of 8,686,034 photos Iin
UK and Ireland during 5 years

« Extracted from flickr.com by S.Kisilevich
(Univ.Konstanz)
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How we do It (1)

e Territory tessellation using space-bounded clustering of a
sample  EENEIDATRIEPEREN = o

o o
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How we do It (2)

« Spatio-temporal aggregation
e We use Oracle database

* For given tessellation and selected time intervals, the
system computes

1. Number of different people who visited the areas
In each interval

2. Count of activities (e.g. calls, photos) that
occurred in the areas in each interval

Thursday Saturday Sunday Monday
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How we do It (3)

« Time series analysis by statistical procedures

1. Periodicity (temporal correlation) detection:
max of the circular cross-correlation function of a time
series and a synthetic test pattern generated for a
chosen period

2. Peak event detection:
identifying sudden increase (peaks) or decrease (pits)
of values within the given time window;
aggregation of event attributes
Detalls in the paper
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How we do it (4a)

* Interactive visual displays: time graph
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How we do it (4b)

 Interactive visual displays: event detection, event bar
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How we do it (4c)

* Interactive visual displays: map & space-time cube
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How we do it (4d)
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 Interactive visual displays: coordinated views
* Filtering & highlighting by place, time, attributes
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Case study 1: phone calls

« Positions and timing of starts and ends of 2,956,738
phone calls in Milan (ltaly) during 9 days

* Provided by WIND
 Stationary calls Vs. calls on move
« Estimation of speed
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Findings: when peaks happen

e Peaks of calls happen at noon and in the evening, more
at working days

* Noon calls are mostly stationary (lunch breaks?)
* Evening calls are mostly on the move
 “ am coming home, cook the pasta!”
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Findings: non-periodic peaks & pits
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Analysis at a different temporal scale

* lrregular peaks
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Case study 2: flickr.com photos

e Positions, time stamps, and titles of 8,686,034 photos in
UK and Ireland during 5 years -

o Extracted from flickr.com

/
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12 Non-periodic events

General patterns X Periodic events
* Periodicity of time series e Counts of photos
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Examples of periodic events
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e Silverstone Grand Prix
* Royal International Air Tattoo
e Glastonbury festival...
 Interpretation through summarization of photo titles

VAST ID%e
@} 8 @)



Irregular peaks

e Peaks in Feb 2009 and Feb
2007 with frequent “snow” In
photo tags:

exceptional snowfalls?
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Analysis at a different spatial scale

e Tessellation of
London area with
finer resolution

* Prologue of _
“Tour de France” :

j
London, July 2007 rete o w f':
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Conclusions (1)

o Efficient data analysis

 time for analyzing a previously unknown dataset vary
from 30 to 60 minutes

 Flexible workflows.

User can arbitrary combine:
« what — where + when

e when — what + where
e where - what + when
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Conclusions (2)

e Major issues for history reconstruction:

« Spatial, temporal, and population coverage of the
available data limits the applicability

« Careful selection of suitable scales in space and time
IS required
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ToDo enabllng end users
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« Visit us at http://geoanalytics.net



