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Open data is the idea that certain data should be freely available to everyone to use and 

republish as they wish, without restrictions from copyright, patents or other mechanisms 

of control. [Wikipedia.org]
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Definition

“A piece of data or content is open if anyone is free to use, reuse, and redistribute it […]” 

[opendefinition.org]
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Definition

Source: http://okfn.de/opendata
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OpenStreetMap, the project that creates and 
distributes free geographic data for the world

Open Street Map

Modeling Mobility with Open Data



Modeling Mobility with Open Data 7

Open Street Map

Source: openstreetmap.org
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OSM data primitives

NODE WAY

AREA RELATION
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Source: openstreetmap.org
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KEY & VALUE

OSM data model
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Import of GPS traces

(Track, GPX file)

Rendering the geospatial
data and publish it to a WMS

Add additional information
to the recorded tracks

OSM workflow
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Source: openstreetmap.org
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Online Editor: Potlatch

OSM workflow

Modeling Mobility with Open Data
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OSM data availability

Open Street Map (OSM)

• Source: http://planet.openstreetmap.org

• > 400 GB XML data (compressed 34 GB with Bzip2)

180 000 locations of fuel stations available in OSM
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OSM API

- Using rendered images directly from website (WMS) as PNG, JPEG 

- Using raw data

- XAPI (e.g. http://www.informationfreeway.org/api/0.6)

- OSM dump (world file)
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OSM details

San Francisco

New York
London Berlin

Moscow

Tokyo
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San Francisco

Explanation:

Roads (ca. 40.000)

Buildings (ca. 70.000)
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New York

Explanation:

Roads (ca. 150.000)
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New York

Explanation:

Roads (ca. 150.000)
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London

Explanation:

Roads (ca. 270.000)
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Berlin

Explanation:

Roads (ca. 85.000)

Traffic signals (ca. 5.500)

Modeling Mobility with Open Data



20

Berlin

Explanation:

Roads (ca. 85.000)

Traffic signals (ca. 5.500)
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Moscow

Explanation:

Roads (ca. 50.000)

Railway (ca. 9.000)
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Moscow

Explanation:

Roads (ca. 50.000)

Railway (ca. 9.000)
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Source: Google Maps (aerial image)
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Tokyo

Explanation:

Roads (ca. 1 Mio)
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Tokyo

Explanation:

Roads (ca. 1 Mio)
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Source: Google Maps (aerial image)
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JOSM - extensible editor for OSM

https://josm.openstreetmap.de

- Offline editor for OSM data

- Direct upload to OSM server possible
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https://josm.openstreetmap.de/
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OSMOSIS – Processing OSM data

http://wiki.openstreetmap.org/wiki/Osmosism.openstreetmap.de
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QGIS – GIS editor

http://www.qgis.org

- Free editor/viewer for GIS data

- Python extensions available
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http://www.qgis.org/
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GeoTools – Java GIS toolkit

http://www.geotools.org

- Java Library for GIS operations (queries, matching, projection, …)

- Reading/writing of different GIS formats (Shape, Postgis, Spatialite, KML, …)
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http://www.geotools.org/
http://www.geotools.org/
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PostGIS – GIS extension for PostgreSQL

http://postgis.net
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http://postgis.net/
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SpatiaLite – GIS Database

http://www.gaia-gis.it/gaia-sins

- Spatial extension of SQLite

- Very fast
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Use case

Example: San Francisco

Modeling Mobility with Open Data

Source: Wikipedia
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Get Open Data

- Download OSM raw data

http://download.geofabrik.de
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http://download.geofabrik.de/
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Building Bounding Box

- Specify the area of interest

 QGIS
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Source: Google Maps (aerial image)
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Extract related data

 OSMOSIS

osmosis --read-pbf california-latest.osm.pbf
--bounding-box top=37.834611 left=-122.519747 bottom=37.7012021 right=-122.3454478 
--write-xml san_francisco.osm

Output:
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Edit raw data

- Manipulation of imported OSM data if necessary

 JOSM
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Building the network

netconvert --osm-files san_francisco.osm
--osm.skip-duplicates-check
--osm.railway.oneway-default 
--tls.join --tls.guess --junctions.join-dist 40 
--remove-edges.isolated --no-turnarounds 
--no-turnarounds.tls
-o san_francisco.net.xml

Lanes: 194088
Edges: 19739
Junctions: 19436

Output:

- More than 6000 warnings
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Building the network

polyconvert --net-file san_francisco.net.xml --osm.keep-full-type --osm-files san_francisco.osm --type-file typemap.xml
-o san_francisco.poly.xml

Output:

- More than 3700 warnings
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Building the network

Improvements:

- copy content from OSM file to a spatial database e.g. Spatialite

- use SQL queries for the geometries

- write polygon XML file (e.g. DOM4J)

- decide the necessary accuracy level
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Add elevation data

Add elevation data: 

- download GeoTiff (image with embedded geographical/elevation data)

- Mapmatching with existing network

http://www.cgiar-csi.org/data/srtm-90m-digital-elevation-database-v4-1
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http://www.cgiar-csi.org/data/srtm-90m-digital-elevation-database-v4-1
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- Visualization of elevation data with QGIS

Add elevation data
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Source: Google Maps (aerial image)



43

- Convert SUMO network to well-known spatial file format with Geotools

- Import spatial file in QGIS 

- Add another layer for elevation data

Add elevation data
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- GIS processing (matching algorithm) to add an elevation value for each point

 QGIS

 Geotools

 ...

- Export to SUMO netfile

Add elevation data
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Import traffic related data

https://data.sfgov.org
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https://data.sfgov.org/
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Explanation:
SF Government

OSM

Import traffic related data

- Import positions of traffic signals

Modeling Mobility with Open Data

Source: Google Maps (aerial image)
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Traffic density 2010

Import traffic related data

- Import traffic density

-  Try to build O/D matrices?
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Source: Google Maps (aerial image)
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Import traffic related data

- Import traffic volumes

https://data.sfgov.org
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https://data.sfgov.org/
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- Traffic simulation with SUMO

Traffic simulation

Your Code TraCI Client SUMO
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Conclusion

Open Data is/becomes available in various fields

Pro: free to use, edit, share

Contra: 

 Crowd based (different skills)

 Completeness, accuracy …

- Combination of different data sources possibly increase the quality

- Checks/filters are highly recommended

 Open Source matters!
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