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27- April 2017 E;‘{:ERSITAT
Vorlesung

1. Open Geodata

2. Gastreferat von Dr. Andreas Heinimann,
Lecturer / Senior Researcher am Centre for
Development and Environment (CDE):
Open Data als Katalysator fur nachhaltige
Entwicklung?

Ubung

1. Gastreferat von Philipp Murkowsky,
Puzzle ITC GmbH: User Experience

2. Zwischenprasentationen
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Informationen zur Prufung

> Gleiche Prufung fur MA und BA

> 1. Prifungstermin: Freitag, 09.06.2017 17:15h-18:15h

> 2. Prafungstermin: Donnerstag, 07.09.2017 12:15-13:15
> Anmelden auf KSL bis ca. eine Woche vor Prifung

> Aufgabenbeispiele aus der Vorlesung:
— Nennen Sie drei Voraussetzungen fur digitale Nachhaltigkeit und erlautern Sie.

— Wie heisst der internationale Standard fir Entwicklungshilfe-Daten (ohne
Abkirzung)? Nennen und erlautern Sie drei Ziele dieses Standards.

— Was ist ein API? Erlautern Sie diesen Begriff anhand eines Beispiels.

> Aufgabenbeispiele aus den Gastreferaten:

— Nennen Sie drei Mdglichkeiten, wie Behorden Anfragen Uber das
Offentlichkeitsgesetz «abwimmeln» konnen.

— Was gibt die Creative Commons Attribution Share Alike Lizenz genau vor?
— Wie heisst die Schweizer Plattform fur 6ffentliche Beschaffungen?

FS 2017
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Ag en d a EJ;J':\I:ERSITI\T
1. Einfdhrung Geodaten
2. XML-basierte Datenformate fur Geodaten
3. JSON-basierte Datenformate fur Geodaten
4. QOpenStreetMap

aracel Izlands
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Geodaten

BERN

> Daten, die einen Raumbezug aufweisen und Uber den Lagebezug
zur Erdoberflache hergestellt werden

> Beschreiben Objekte, die durch ihre direkte Position anhand von
Koordinaten oder durch Beziehung zu anderen referenzierbar sind

> Grundlage fur Abfragen, Analysen und Auswertungen spezifischer
Fragestellungen (60%-80% der Entscheidungen haben Raumbezug)

> Inhaltliche Unterteilung von Geodaten:

a) naturbeschreibende Geodaten: natlrliche Zustande und Prozesse,
z.B. hydrologische, hydrogeologische, bodenkundliche, atmospharische,
geologische und Bodendaten auf der Erdoberflache

b) artefaktbeschreibenden Geodate: Resultate menschlichen Planens
und Wirkens auf der Erdoberflache, z.B. demographische,
verkehrsgeographische, Wirtschafts- und Markt-, Raumordnungs- und
Bauleitplanungs- sowie Landnutzungsdaten

Quelle: Open Data - Raumbezogene Daten (2012) Damian Paderta
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Qualitat von Geodaten

Qualitatsparameter fir Geodaten (DIN EN ISO 19113)

1.

Quelle: http://de.wikipedia.org/wiki/ISO 19113

Vollstandigkeit (Completeness): Prasenz oder Fehlen von
Objekten, einzelner Attribute oder Beziehungen

Logische Konsistenz: Widerspruchsfreiheit der konzeptionellen,
logischen und physikalischen Datenstruktur

Positionsgenauigkeit (Positional Accuracy):
durchschnittlichen Positionsgenauigkeit der einzelnen Objekte

Zeitliche Genauigkeit (Temporal Accuracy):
Korrektheit der Zeitangaben und zeitlichen Beziehungen

Thematische Genauigkeit (Thematic Accuracy):
Korrektheit der Attribute

FS 2017
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Geoinformationsgesetz GeolG

>

>

>

Seit 1. Juli 2008 in Kraft

Rechtsgrundlage fir alle Aktivitaten im Bereich
der Information, des Austauschs und der Nutzung
von Geobasisdaten des Bundesrechts

"Dieses Gesetz bezweckt, dass Geodaten uber
das Gebiet der Schweizerischen
Eidgenossenschaft den Behorden von Bund,
Kantonen und Gemeinden sowie der
Wirtschaft, der Gesellschaft und der
Wissenschaft fur eine breite Nutzung,
nachhaltig, aktuell, rasch, einfach, in der
erforderlichen Qualitat und zu angemessenen
Kosten zur Verfigung stehen." (GeolG Art. 1)

Verordnung: Geoinformationsverordnung, GeolV
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Geoportal Bund
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Quelle: http://map.geo.admin.ch
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Geoportal Kanton Bern
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Quelle: http://www.map.apps.be.ch/pub/synserver?project=a42pub _basis&userprofile=geo&language=de
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Geoportal Stadt Bern :
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Ag en d a EJ;J':\I:ERSITI\T
1. Einfahrung Geodaten
2. XML-basierte Datenformate fur Geodaten
3. JSON-basierte Datenformate fur Geodaten
4. QOpenStreetMap
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Dateiformate fur Geodaten

Aufgeschlisselt nach Maschinenlesbarkeit, Verfligbarkeit der
Spezifikationen und Offenheit:

Geography Markup Lanuage@
GPS Exchange Format (®
Keyhole Markup Language @

Drawing Interchange File Format (.dxf)
Autodesk Drawing Format (.dwg)

ESRI Shapefile Format (.shp, .shx, .dbf)
Enhanced Compression Wavelet (.ecw)
MrSID Format (.sid)

Normbas. Exchangeinterface (NAS)
Unified Database Interface (EDBS)
BGRUND (Geospital agency BaWii)
WLDGE-Format (.wld)

Scalable Vector Graphics (.svg)

+ + +

+ + + +

+ + + + + + + + + + + + o+
1
1

+ + + + 4+
[}

Quelle: Open Data - Raumbezogene Daten (2012) Damian Paderta
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Importing KML, KMZ and GPS Data

BERN
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Quelle: https://www.youtube.com/watch?v=gaH993pN4cg
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Geography Markup Language GML
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> Standard fur raumliche Objekte mit
Attributen, Relationen und Geometrien

> Von Open Geospatial Consortium (OGC)
> Offizieller Standard: 1ISO 19136:2007
> Basiert auf XML-Standard

> Enthalt Elemente wie:
— Objekt (feature)
— Geometrie (geometry)

— Koordinatenreferenzsystem
(coordinate reference system)

— Zeit (time)

Open Geospatial Consortium

Approval Date 2012-01-16

Publication Date: 2012 -02-07

Exctermal identifier of this OGCE document: hrep:/wwvv.opengic net'spec/GML/3 3
‘Reference mumber of this 0GC® document: OGC 10-129r1

Version: 3.3.0

Caiegary: OpenGIS® Implementation Standard

Editor” Clemens Portele

OGC® Geography Markup Language (GML) — Extended
chemas and encoding rules

This docul

ment is an OGC Mer mberapprwed intemnational standard. This

ailable on a royal
free, non-di ..mm atory basie eclp’e of this document are invied o submit with thelr commenis,
notification of any relevant patent ights of which they are aware and to provide supporting documentation.

— dynamisches Objekt (dynamic object)

Quelle: http://www.opengeospatial.org/standards/gml

FS 2017
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Geography Markup Language GML

Beispiel-Daten in GML.:

<gml:Polygon>
<gml:outerBoundaryIs>
<gml:LinearRing>
<gml:coordinates>0,0 100,00 100,100 ©,100 ©,08</gml:coordinates>
</gml:LinearRing>
</gml:outerBoundaryIs>
</gml:Polygon>
<gml:Point>
<gml:coordinates>160,2006</gml:coordinates>
</gml:Point>
<gml:LineString>
<gml:coordinates>160,200 1560,300</gml:coordinates>
</gml:LineString>

Quelle: http://en.wikipedia.org/wiki/Geography Markup Language

FS 2017
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Geography Markup Language GML

BERN

Beispiel-Daten in GML.:

<abc:Building gml:id="SearsTower">
<abc:height>52</abc:height>
<abc:position xlink:type="Simple" xlink:href="#p21"/>
</abc:Building>
<abc:SurveyMonument gml:id="g234">
<abc:position>
<gml:Point gml:id="p21">
<gml:posList>100,200</gml:posList>
</gml:Point>
</abc:position>
</abc:SurveyMonument>

Quelle: http://en.wikipedia.org/wiki/Geography Markup Language
FS 2017
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Keyhole Markup Language KML

BERN

Auszeichnungssprache zur Beschreibung von Geodaten
Bekannt durch die Anwendung in Google Earth

Google entwickelte KML weiter bis zur Version 2.2

Seit April 2008 Standard von Open Geospatial Consortium
Format KMZ ist eine datenkomprimierte KML-Datei im Format ZIP

vV V V V V

Quelle: http://de.wikipedia.org/wiki/Keyhole Markup Language
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Keyhole Markup Language KML

BERN

Beispiel-Daten in KML.:

<?xml version="1.0" encoding="UTF-8"2>
<kml xmlns="http://www.opengis.net/kml/2.2">
<Document>

<Placemark>

KML

<name>Zurich</name>
<description>Zirich</description>
<Point>
<coordinates>8.55,47.3666667,0</coordinates>
</Point>
</Placemark>
</Document>
</kml>

Quelle: http://de.wikipedia.org/wiki/Keyhole Markup Language
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GML and KML

BERN

> KML complements GML

> GML is a language to encode geographic content for any
application, by describing a spectrum of application objects and
their properties (e.g. bridges, roads, buoys, vehicles etc.)

> KML is a language for the visualization of geographic
iInformation tailored for Google Earth.

> KML can be used to render GML content, and GML content can be
“styled” using KML for the purposes of presentation.

Quelle: http://en.wikipedia.org/wiki/Geography Markup Language#GML and KML

FS 2017
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GPS Exchange Format GPX

> GPX (the GPS Exchange Format) is a light-weight XML data format
for the interchange of GPS data (waypoints, routes, and tracks)
between applications and Web services on the Internet.

> The GPX 1.1 schema was released on August 9, 2004.

> GPX has been the de-facto XML standard for lightweight
Interchange of GPS data since the initial GPX 1.0 release in 2002.

> GPX s being used by dozens of software programs and Web
services for GPS data exchange, mapping, and geocaching.

> GPXis simple enough to learn in an hour, yet powerful enough
to describe complex geographic objects.

> GPX s an open standard. Anyone may use it, and there are no
fees or licensing involved. - EXIF metadata

Quelle: http://www.topografix.com/gpx.asp
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GPS Exchange Format GPX

Beispiel-Daten in GPX:

<?xml version="1.0" encoding="UTF-8" standalone="no" 2>

b

u
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<gpx xmlns="http://www.topografix.com/GPX/1/1" version="1.1" creator="Wikipedia"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalLocation="http://www.topografix.com/GPX/1/1 http://www.topografix.com/GPX/1/1/gpx.xsd">

<!-- Kommentare sehen so aus -->

<metadata>

<name>Dateiname</name>
<desc>Validiertes GPX-Beispiel ohne Sonderzeichen</desc>
<author>

<name>Autorenname</name>

</author>

</metadata>

<wpt lat="46.9466" lon="7.44412">
<time>»2011-12-31T723:59:59Z</time>
<name>Bundeshaus (Bern)</name>
<sym>City</sym>

</wpt>

Quelle: http://de.wikipedia.org/wiki/GPS Exchange Format
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1. Einfahrung Geodaten
2. XML-basierte Datenformate fur Geodaten
3. JSON-basierte Datenformate fur Geodaten
4. QOpenStreetMap
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Geodatenformate ftr D3.Js

BERN

> Choropleth-Visualisierung mit GeoJSON bzw. TopoJSON

FS 2017
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GeoJSON

GeoJSON: JSON-based standard for encoding geodata for web
applications (very specific use of JSON, one giant JavaScript object)

{
"type - E?atureCollectlon ’ FeatureCollection
features': [
{ Feature
"type'': "Feature’,
Ilidll: '.Oll" geometry
“properties”: { "name": “Alabama" }, coordinates
"geometry": {
“"type': ""Polygon',

"coordinates': [[[-87-.359296,35.00118],
[-85.606675,34.984749],[-85.431413,34.124869],
[-85.184951,32.859696],[-85-.069935,32.580372],
[-84.960397,32.421541],[-85-.004212,32.322956],
[-84.889196,32.262709],[-85.058981,32.13674] ..

11
+}

Source: https://raw.qgithubusercontent.com/alignedleft/d3-book/master/chapter 12/us-states.json
FS 2017 26
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GeoJSON geometry types

BERN

Point MultiPoint LineString LinearRing (not in D3.js)
[a]
[a]
- O
(&l
0
MultiLineString Polygon MultiPolygon GeometryCollection

Source: http://www.vividsolutions.com/jts/discussion.htm
FS 2017
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GeoJSON geometry objects

> The GeoJSON object may have any number
of members (name/value pairs).

> The GeoJSON object must have a member
with the name type.

> The value of the type member must be one

of: Point, MultiPoint, LineString etc.

> The coordinates is composed of

Source:
FS 2017

one position (in the case of a Point geometry)

an array of positions
(LineString or MultiPoint geometries)

an array of arrays of positions
(Polygons, MultiLineStrings)

a multidimensional array of positions
(MultiPolygon)

http://geojson.org/geson-spec.html
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{ "type': "Point",
""coordinates'':
[100.0, 0.0]

}

{ "type™:
"LineString",
""‘coordinates':
[ [100.0, 0.0],
[101.0, 1.0] ]

}

{ "type': "Polygon",

""‘coordinates':

[[ [100.0, 0.0],
[101.0, 0.0],
[101.0, 1.0],
[100.0, 1.0],

[100.0, 0.0] 11

28
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GeoJSON feature objects

A GeoJSON object with the type Feature is
a feature object.

A feature object must have a member with the
name properties. The value of the

properties member is an object (any JSON
object or a JSON null value).

A feature object must have a member with the
name geometry. The value of the geometry

member is a geometry object as defined
above or a JSON null value.

If a feature has a commonly used identifier,

that identifier should be included as a member
of the feature object with the name 1d.

http://geojson.org/geson-spec.html
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{

}

"type': ""Feature",
"1d'": 01",
properties’:

{

""name"':

}s

""geometry':

"Alabama“*

{ "type": "Polygon',

""'coordinates'':
[L
[-87.35,35.00],
[-85.60,34.98],
[-85.43,34.12]
11
}

29
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GeoJSON feature collection objects

BERN

> A GeoJSON object with the type FeatureCol lectionis a
feature collection object.

> An object of type FeatureCol lection must have a member with
the name features. The value of features is an array. Each
element in the array is a feature object as defined above.

Vancouver I (=

{"type""Feature" "id""01","properties":
{"name":"Alabama"}."geometry":
{"type""Polygon”,"coordinates™:
[[[-87.355296,35.00118],[-85.606675,34.984749],
[-85.431413,34.124869],[-85.184951,32.859696],
[-85.069935,32 580372],[-84 960397,32.421541],
[-85.004212,32.322956],[-54 8859196,32 2627049,
[-85.0585981,32.13674],[-85.053504,32.01077],
[-85.141136,31.840985],[-85.042551,31.539753],
[-85.113751,31.27686].[-85.004212.31.003013].
[-85.497137,30.997536],[-87 600282,30.99753E],
[-87.633143,30.86609],[-87.408589,30.674397],
[-87.446527,30.510088],[-87.37025,30.427934],
[-87.518128,30.280057] [-B7.655051,30.247195], ~
[-87.90659,30.411504],[-87.934375,30.657966].

{"ype":"FeatureCollection”,"features™| b ‘ + |

W
@
ﬁ‘i

e

Source: http://geojson.org/geson-spec.html http://geojsonlint.com
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TopoJSON
> TopoJSON is an extension of origne pomt 02 12 20
GeoJSON that encodes topology.
"coordinates": [0,-1]
> Rather than representing geometries nder nsicn
discretely, geometries in TopoJSON |
files are stitched together from shared . 00 1o 20
line segments called arcs. e
. . arcs": ) .
> Arcs are sequences of points, while Moliiolioanon 041 21
. . [[1,21,01,01,[0,-2],[-1,0]],
line strings and polygons are [o-z0]

defined as sequences of arcs.

> Each arc is defined only once, but can
be referenced several times by different
shapes, thus reducing redundancy and
decreasing the file size.

Source: https://en.wikipedia.org/wiki/GeoJSON#TopoJSON
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GeoJSON vs. TopoJSON

{"type":"FeatureCollection™, "features™: [{"type™:"Feature”,"id":"01", "properties™: {"name"”:"Alabama"}, "gec
metry™: ["type":"Polygon”, "coordinates™: [[[-B7.359296,35.00118], [-85.606675,34.964745], [-85.431413,34.124
£69], [-B5.184951,32.3596%€6], [-85.069935,32.560372], [-84.960397,32.421541], [-85.004212,32_322956], [-234.88
0196, 32.262709], [-85.058981,32.13674], [-85.053504,32.01077], [-85.141136, 31.840965]), [-85.042551,31.539753
1, [-85.113751,31.2768€], [-85.004212, 31.003013], [-65.497137,30,997536], [-87. 600282, 30, 99753€6], [-87.633143
L, 30.86609], [-87. 408589, 30, 674397], [-87. 446927, 30_510088], [-87.37025,30,427934], [-87.518128, 30, 280057], [~
B7.655051,30.247195], [-87.90699,30.411504], (-B7.934375,30.657966], [-88.011052,30.685351], (-88.10416,30.4
09135]), [-88.137022,30.3183%¢€), [ ~304438,30.367688]), [-88.471115, 31.805754], [-BB.241084,33.7%6253], [-&8
0BBEE3, 34 .B91641], [-88.202745,34.985703], [-B7.358256,35.00118] 111}, {"type": "Feature”, "id":"02", "properti
es"™: ["name™:"Alaska"), "geometry": ["type":"MultiPolygon”, "coordinates™: [[[[-131.602021,55.117982], [-131.5
69159,55.28229], [-131.355558,55.183705] , [-131.38842,55.01352], [-131.645836,55.035827], [-131.602021,55.11
7962111, [[[-131.832052,55.42469], [-131.645836,55.304197], [-131.749898,55.128035), [-131.832052,55.189182]
»[-131.832052,55.42469]111, [[[-132.976733,56.437924], [-132.735747, 56.455832], [-132.631685,56.421493], [-13
2.664547,56,273616], (-132.878148, 56, 240754], [-133. 069641, 56 £€2], [-132.976733,56. 437924111, [[[-133.59
SE27,56,350293], (-133.162949, 56, 317431], [-133.05341,56.125739], [-132, 620732, 55.912138], (-132.472854, 55,7
B0691), [-132.4619,55.671152], [~ 357838, 55.649245],(-132.341408,55.506844), [-132.166146,55.364444), (-1
32.144238,55.238474], [-132, 0258222, 55.276813), [-131.575%3,55.178228], [-131.858022, 54.785365], [-132.028222
«54.701734], [-132.308546,54.718165), [-132.385223,54.5915335], [-132. 483808, 54 .B9B904], [-132. 686455, 55.0467
B1], [-132.746701,54.957485], [-132.916486, 55.046781], [-132.885102, 54.898504], [-132.73027,54.937242], [-132
.626209,54.882473), [-132.675501, 54 .679826), [-132.867154,54.701734], [-133.157472,54.955815], [-133.239626,5
5.090597], [-133.223195,55.22752], [-132.453227,55.2165€¢€], [-133.453227,55.320628), [-133.277964,55.331582]
»[-133.102702,55.424€3], [-133.17938,55.588998), [-133.387503,55. 62186], [-133.420365,55.004733], [-133.4570
42,56.0162], [-133. 639442, 55.923092], [-133.694212, 56.070969], [-133. 546335, 56.142169], [-133. 666827, 56,3119
5], [-133.595627, 56 293111, [[[-132.73802 «[-133.414888,55.572568],
[-133 3441,55.534229], [-133.420365, 55.3863°¢ -133.633966,55.430167), [-133.738027,55.556137]]1.(([[-13
3.807813,56.93084%], [-134.050213,57.025434), [-133.8855%05, 57.085157], [-133.343688,57.002048], [-133.102702
«57.007526], [-132.932917,56.82121]), [-132.620732,56.667956], [-132.653592,56.55294], [-132.817901, 56. 492654
1,[-133.042456,56.520078], [-133.201287, 56.44B878], [-133. 420365, 56.492694], [-133.66135,56.448878], [-133.7
10643,56.664386), (-133.6388735,56.837741), [-133.669474,56.843218], [-133.907613,56.930849]11], ([[-134.115%3
6,56.48174], [-134.2528¢€,56.558417], [-134.400737,5€6.722725], [-134.417168,56.646605]), [-134.29€€75,56.90894
1], [-134. 170706, 56.848695], [-134.143321, 56.952757], [-133. 748981, 56, 772017], [-133. 710643, 56, 596755] , [-133

us-states.min.geojson
88'285 bytes
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{"type":"Topology™, "objects™: ("collection™: ("type": "GeametryCollection®™, "geometries™: [("type" rolygon® .
"id":"01", "arcs": [[0,1,2,3,4]]), ("type":"MultiPolygon®, 02", tares®: (((510, (0610, 00700, (810, 00900,
(1011, ([11)),0022)0, ((13)), 001400, ((25)), C02€]0,C027]), C02B)),C029)), 002000, ((21]), 002200, ((23]]),[(24)]),
[[2511,0026)), 002711, [[2€1), 002911, ((300),003111,([32]),003311,[(34]1),003511,[[3€1],0[(3711,([([38]]),([39]]
L 0040011, (04210, (04211, 0431000, {"type": "Folygon®, "id":"04", "arcs" [ [44, 45,46, 47,4811}, ("type" rolygon®,
"id":"05", "arcs”:[[49,50,51,52,53,54]]1}, ("type": "Polygon®, "id":"0€", "arcs®: [[55,-47,56,5711), {"type™:"Por
lygon®, "id":"08", "arcs": [[58, 59, €0, 61, 62,6311}, ("type":"Polygon", "id":"09", "arcs": [[64, €5, 66,6711}, ("typ
&":"Polygon”, "id":"10", "arcs": [ (68, 69,70, 7111}, {"type": "Folygon™, "id":"11", "arcs"”: [[72, 7311}, {"type": "Fo
lygon™, "id":"12%, "arcs": [[74,75,-2]1]1}, {"type”: "Polygon™, "id":"13", "arcs™: [[76,77,-75,-1,78,79] ]}, { "type”
s MultiPolygon®, "id":"15", "arcs®: [[[80]], [(81]], [(82]1, ((83]1, ([84]]1}, {"type": "Polygon®, "id":"16", "arcs
[[85,86,87,88,89,90,91]]}, {"type": "Polygon®, "id": "17", "arcs": [ [92, 93, 94,95, 96,97] ]}, {"type": "Polygon®,
midn:n18", "arcs™: [ [98,99,-95,100,101]]}, {"type": "Polygon™, "id":"18", "arcs™: [ [102,-98,103,104,105,106]]},
{"type":"Polygon®, "id":"20", "arcs": [ [107,108,-60,109]]}, {"type™: "Polygon®, "id":"21", "arcs®: [[110,111,112
,113,-96,-100,114] ]}, {"type”:"Polygon", "id":"22", "arce": [[115,116,117,-52] ]}, {"type”:"Folygon", "id":=23"
S"ares™: [[118,119]]}, {"cype":"MultiPalygon®, "id":"24", "ares”: [[(120)),(0121,-71,122,123,124,125,-74,126,
127]11}. {"cype™:"Polygon”™, "id":"25", "arcs”: [(128,129,130,131,-68,132,133,134] )}, {"cype": "MultiPolygon”, "
idn:"26", "ares": [[[135,-102,136]], [[137]),(0138,139]], [[2140]]]}. {"cype™:"Polygon", "id":"27", "arce™: [[141
»-107,142,143,1441]}, {"cype™:"Polygon™, "id": "28", "arca™: [[-4,145,-116 1,14€]1}, {"cype™: "Polygon®™, "id":
"29","arcs":[[-97,-114,147,-55,148,-108 §,-10411%, {"type": :[[150,151,152,-86&
+15311}, {"type”™:"Polygon”™, "id":"31", "arcs": [[-105,-150,-110,-55,154,155]] )}, {"type": "Bolygon", "id":"32","
arcs":[[-89,156,-48,-56,15711}, {"type": "Polygon”, "id 33", "arcs":[[-115,158,-135,159,160]1}, {"type":"Fc=
lygon™, "id":"34","arcs": [[161,-65,162,163])]}, {"type": "Polygon", "id":"35", "arcs™: [[164,165,166,-45,-62]1]}
«{"type”:"Polygen”, "id":"36", "arce™: [[167,-133,-67,168,-164,169,170]]}, {"type":"Polygon", "id":"37", "arcs
:[[171,172,-8B0,173,174]1]}, ("type":"Polygon®, "id":"38", "arcs": [[-144,175,-151,176]]}, ["type":"Folygon™,"
:"39", "arcs":[[177,178,-115,~99,-136,179]] ), {"type": "Polygon dm:"40", "arcs™: [[-149,-54,180, 5,-6&
1,-109]]}, ["type":"Polygon™, "id":"41", "arcs™:[[-9%0,-158,-58,181,182]]}, ("type":"Polygon®, "id": "42", "arcs
":[[-163,-72,-122,183,~-178,184,-170] ]}, [ "cype":"MultiPolygon®, "id": "44", "arcs": [[[-130,185]], [[186, -65,

132111}, {"cype™:"Polygon®™, "id4":"45", "arcs™: [[187,-77,-173))}, ("type": "Polygon®, "1d4": "46", "arcs": [[-176,

143,-106,-156,188,-152]]}, ("type":"Polygon®, "id":"47", "arcs"™: [ [189,-174,-79, -5, -147,-50,-148,-113] ]}, {"t
ype":"Polygon®, "id":"4&", "arcs": [[-53,-116,190,-166, -161) )}, {"type":"Polygon", "id":"49", "arcs": [[191, -€3
+-49,-157,-8811), {"type":"Folygon", "id":"50", "arcs": [[-1€0, -134,-168,1521]1), ("type": "MultiPolygon”, "id":

us-states.min.topojson
27'748 bytes

= TopoJSON ist rund 3x kleiner als GeoJSON
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Ag en d a EJ;J':\I:ERSITI\T
1. Einfahrung Geodaten
2. XML-basierte Datenformate fur Geodaten
3. JSON-basierte Datenformate fur Geodaten
4. QOpenStreetMap

aracel Izlands
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OpenStreetMap

> QOpenStreetMap ist ein Crowdsourcing-Projekt,
das frei nutzbare Geodaten sammelt (Open Data)

> Gegrindet 2004 durch Steve Coast

> Alle Daten unter der Open Data Commons
Open Database Lizenz (ODbL) verfligbar

> In Uber 50 Sprachen Ubersetzt

> Aktuelle Statistik vom 26.04.2017 (11.05.2016):
— Number of users: 3'674'325 (2'654'260)
— Number of uploaded GPS points: 5'652'844°'408 (5'190°'844°897)
— Number of nodes: 3'855'262'773 (3'356'387°'699)
— Number of ways: 407°905'375 (347'347°'874)
— Number of relations: 4'942°334 (4'203'813)

Quelle: http://www.openstreetmap.org/stats/data_stats.html
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Anzahl Mappers

Quelle: http://wiki.openstreetmap.org/wiki/Stats
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Anzahl Nodes

OpenStreetMap Database Statistics

Node, Way and Relation Creation
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Quelle: http://wiki.openstreetmap.org/wiki/Stats
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Export der Daten

Chranik GPS-Tracks Benutzer-Blogs

};‘OpenstreetMap | Bearbeilen -

Suchen vesmE

Exportieren
| 4694928 |
7.43876 7.44096
46.94822
Lizenz

Die von OpenStreetMap zur Verfligung gesteliten Daten
sind unter der Open Data Commons Open Database
Lizenz (CDbL) lizenziert.

Export

Falls der obenstehende Export fehischlagt, erwége bitte
eine der unten aufgelisteten Quellen zu verwenden:

Overpass API
Diese Bounding Box von einem Mirror der
Open! D hert

Planet O8M

ierte Kopien der
OpensStreetMap-Datenbank

Geofabrik Downloads
Regelmaltig akiualisierte Ausziige von
Kontinenten, La&ndern und ausgewahlten Stadten.

Metra Extracts
Auszige fiir bedeutende Weltstadte und ihre
Umgebungen

Andere Quellen
Zusatzliche Quellen sind im OpenStreetMap-Wiki
gelistet

Quelle: http://www.openstreetmap.org/export#map=18/46.94813/7.44073
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Export der Daten

u

b
UNIVERSITAT
BERN

2

R T TS

N s W M O WM

40

<?xml version="1.0" encoding="UTF-8"7>

<gsm version="0.6" generator="CGImap 0.3.3

license="http:

opendatacommons.org/licenses/odbl/1-0/">

<bounds minlat="46.%482200" minlon="7.4387600" maxlat="46.9492800" maxlon="7.4405600"/>
<node 1id="3920930" visible="true” version="€" changeset="22994255" timestamp="2014-06-17T21:56:262Z" user="hugi” uild="65044" lat="46.9486042" lon="7.4407326">
<tag k="highway" v="traffic signals"/>
</node>
<node 1d="14384529" wvisible="true" wversion="13" changeset="24715793" timestamp="2014-08-13T05:25:202" user="hugi™ uid="65044" lat="46.9492564" lon="7.4405236">

(28211 thorn-02.copenstreetmap.org)”™ copyright="0OpenStreetMap and contributors”™ attribution="http:

www.openstreetmap.org/copyright™

id="21550280" wisible="true" wersion="2" changeset="521%841" timestamp="2010-07-14T17:31:572" user="samot" uid="46071" lat="46.5455277" lon="7.4388677"/>

version="5"
version="3"
version="10"
version="3"
version="7"

version="3"

version="5"
version="4"

version="4"

<tag k="crossing" w="traffic signals"/>
<tag k="highway" v="crossing"/>
</node>

<node

<node 1d="276034795" visible="trues"
<node id="276058643" visible="true"
<node id="32606772" wvisible="true"
<node 1d="443715524" visible="trues"
<node 1d="443715525" visible="true"
<node id="279%803191" visible="true"
<tag k="amenity" v="taxi"/>

<tag k="capacity" v="10"/>

<tag k="name"™ v="Hauptbahnhof™/>
</node>
<node 1d="275576183" visible="true"
<node 1d="443806334" visible="true"
<node id="45295623%" visible="true"
<node

<node 275974884" visible="trues"
<node id="275%74685" visible="true"
<tag k="crossing"™ v="traffic signa
<tag k="highway™ v="crossing”/>
</node>

<node 1d="286518440" visible="true"
<node id="276038020" visible="true"
<node 1d="443715523" visible="true"
<node 51605%60%" visible="true"
<node 516055%566" visible="true"
<node id="516059661" visible="true"
<node "4528956240" visible="true"
<node 565072324" visible="true"
<node 565072355" visible="true"
<tag k="natural" v="tree"/>

version="5"
version="g&"
1s"/>

changeset="16471638" timestamp="2013-06-08T17:47:15z"
changeset="22991920" timestamp="2014-06-17T19:52:52z2"
changeset="22884266" timestamp="2014-06-12T07:5%:272"

user="hugi" uid="65044"
user="hugi” uid="65044"
hugi™ uid="65044"

user=

changeset="431%631" timestamp="2010-04-04T07:14:012" user="samot" uid="46071"

changeset="24330403" timestamp="2014-07-24T13:18:22z"

user="hugi" uid="65044"

1at="46.9487135"
lat="46.9492927"
lat="46.5451688"
1lat="46.9467899"
lat="46.9469296"

lon="7.4474653"/>
lon="7.4403525"/>
lon="7.4410422"/>
lon="7.4328486"/>
lon="7.4341043"/>

changeset="1912312" timestamp="2009%-07-23T08:38:562" user="Mike Lehmann" uid="127%03" lat="46.948749S%" lon="7.4405585">

changeset="229%1920" timestamp="2014-06-17T1%:52:51z"
changeset="22991920" timestamp="2014-06-17T19:52:51z2"
changeset="27665528" timestamp="2014-12-24T12:46:462"

changeset
changeset="20365%473" timestamp="2014-02-04T10:50:15z"

user="hugi" uid="65044"
user="hugi” uid="65044"
user="hugi"” uid="65044"

user="hugi"” uid="65044"

version="10" changeset="26781131" timestamp="2014-11-14T17:03:372" user="hugi” uid="65044

version="5"
version="3"
on
version="2"

version=

version="7"
version="4"
im

version="4"

version=

changeset="26998921" timestamp="2014-11-24T14:56:052"

user="hugi" uid="65044"

changeset="5096606" timestamp="2010-06-28T11:04:352" user="samot” uid="46071"

changeset="22863787" timestamp="2014-06-11T05:41:31z"
changeset="221587%8" timestamp="2014-05-06T05:37:51z"
changeset="29270524" timestamp="2015-03-05T16:32:362"
changeset="16471638" timestamp="2013-06-08T17:47:15z"

changeset

3127921" timestamp="200%-11-15T22:41:032" user=
changeset="23091053" timestamp="2014-06-22T23:02:42Z" user="hugi” uid="65044" lat=

user="hugi"” uid="65044"
user="hugi" uid="65044"
user="hugi” uid="65044"
user="hugi"” uid="65044"

.9481774"
.9491310"
lat="46.59481073"

lat="46.9485106"
"46.5483745"

" lat="46.9474098
1at="46.9479724"
1at="46.9466935"

.9463417"

.9462367"

lat="46.9463708"

1lat="46.5485148"

"46.9483705"

lon="7.43%4638"/>
lon="7.4390013"/>
lon="7.4473106"/>

id="29760182" wvisible="true" version="9" changeset="5214084" timestamp="2010-07-14T06:02:052" user="samot" uid="46071" lat="46.5483028" lon="7.435%%619%"/>
i "5214084" timestamp="2010-07-14T06:02:06Z" user="samot™ uid="46071"

lon="7.4406533"/>
lon="7.4401341">

" lon="7.4357479"/>
lon="7.4473098"/>
lon="7.4327868"/>
lon="7.4478644"/>
lon="7.4477977"/>
lon="7.4483249"/>
lon="7.4475233"/>

guggis" uid="40577" lat="46.5475659" lon="7.435%02%2"/>

lon="7.438%9767">

Quelle: http://lwww.openstreetmap.org/export#map=18/46.94813/7.44073
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OSM to GML
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Webservices

” Files

1. Input files

Add

0 Advanced Options

2. Export format

Geography Markup La -

3. Convert

10:08

Download

Home About Help Terms of Service

Quelle: http://geoconverter.hsr.ch/
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Chronik

Suchen

W“““’IH!

Anderungssitze

Corrections avec Osmose
Geschlossen vor etwa 4 Stunden von MatthieuMartin -
#30363514

Reverting changeset 30354224
Geschlossen vor etwa 7 Stunden von pschonmann -
#30362297

coastling fixes
Geschlossen vor etwa 6 Stunden von Andregs -
#30361775

Correction notes
Geschlossen vor etwa & Stunden von JBacc1 -
#30359762

Jav.
Geschlossen vor etwa 12 Stunden von Domesi -
#30355194

Landuse updating
Geschlossen vor etwa 12 Stur
#30354799

en von vpettenati -

Keepright TAGINFO Fixes
Geschlossen vor etwa 13 Stunden von pschonmann -
#30354224

Keepright/ TAGINFO Fixes
Geschlossen vor etwa 13 Stunden von pschonmann -
#30353792

Corrected tag "tune” to "tunnel" where applicable
Geschlossen vor etwa 19 Stunden von RObst3r -

Quelle: http://www.openstreetmap.
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Verflugbarkeit der Daten

BERN

Founder: OpenStreetMap Already As Good
Or Better Than Google Maps

Steve Coast founded OpenStreetiMiap (OSM) in the UK in 2004. It's 10 years old this year. He was
inspired by the Wikipedia model and compelled by a lack of available map and location data in the
UK at that time.

Coast now works for GPS navigation company Telenav, which owns location-based mobile ad
network Thinknear. Not long ago Telenav also acquired Europe-based skobbler, which built a
popular consumer-navigation app on top of OSM data. Telenav offers an equivalent, free consumer
navigation/local search in Scout. The two apps are being merged later this year.

Earlier this week Telenav held a press day intended to discuss mapping and navigation and
showcase the company's capabilities and products. The company also made several
announcements, including that Scout navigation and routing in the US are now entirely built on top
of OSM, indicating how much the latter has matured.

Several sessions and speakers spent time contrasting Telenav's mapping apps and capabilities with
Google and Apple Maps.

Quelle: http://searchengineland.com/founder-openstreetmap-good-better-google-maps-already-192089
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OpenStreetMap vs. Google Maps vs. Bing Map s
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OpenStreetMap vs. Google Maps vs. Bing Map
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OpenStreetMap Schweiz Community

Swiss OpenStreetMap Association
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Neues Routing Frontend

Veroffentlicht am Marz 15, 2017 von datendelphin

Update: das alte interface ist abgeschaltet. Das neue ist nun erreichbar unter
routing.osm.ch

Das Routing hat ein neues Interface bekommen. Das neue Interface kann auf
routingnew.osm.ch ausprobiert werden. Gerne nehme ich Feedback hier als

Kommentar, oder auf der Schweizer Mailing Liste entgegen.

Wieso ein neues Interface?

Es gab keinen einfachen Weg mehr, das Routing, so wie es ist, weiter zu betreiben.

Dazu ein paar Erklarungen: Letztes Jahr haben wir ein paar schéne, neue SSDs
gekauft um unsere Server schneller zu machen. Ich habe mich dafir entscheiden,

Quelle: http://sosm.ch/de/
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English
Deutsch
Francais
Italiano

LINKS

International OSM Site
0OSM Foundation
switch2osm

OPERATED BY S0SM

OSM Data for Switzerland
OverPass Turbo Swiss edition
Swiss OSM Site

Swiss Routing

Swiss uMap server

Taginfo for Switzerland
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